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RESI N TABLET FOR SEALI NG sglvl CONDUCTCR' * ' = = FIELD OF THE
| NVENTI ON The: present |nvent|0n relates to*a-4esin tablet for
seal ing a sem conduct or ch(p. o cot e s BACKGROUND OF THE | NVENTI ON

For resin sealing (packagef of a senlcondu%tor:chlpx“u3|ng aresin
conposition, a transfer nolding net hod- i.sausual by _used. In the transfer
mol di ng met hod, the seniconductor chip-is. set in a nDId cavity of a

transfer nDIdlng machi ne, a tabl et
RESIN TABLET FOR SEALING SEMICONDUCTOR

FIELD QF THE INVENTION

The present invention relates to a resin tablet for
5 sealing a semiconductor chip.

BACKGROUND QF THE INVENTION

For resin sealing (package) of a semiconductor chip
using a resin composition, a transfer molding method is usually
used. In the transfer molding method, the semiconductor chip

10 is set in a mold cavity of a transfer molding machine, a tablet
comprising a thermosetting resin composition is placed in a
chamber of the transfer molding machine, the <tablet is
plasticized by heating and at the same time pressed by
plungers, the plasticized resin is introduced into the mold

15 cavity through a spool, a runner, a gete; etc., and forming and
setting are completed. Further, a method fcr sealing a
semiconductor chip with a small tablet, which 1is called a
nultiplunger system and belongs to the category of the transferxr

molding method, has recently been proposed.

d

-

20 Hitherto, as the <tabliets, those produced by a co
compression molding method (i.e., a method wherein a raw

=

3
ct
H

a ial is plasticized and kneaced by a hot zoll or a heat
extruding machine, after cooling the kneaded material 1is
powcered by a grinder, a prescribed amount of the powder is

25 suppliad into a mold, and the powder in the mold is compressed

and molcded into tablets by an upper plunger and a lower plunger
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conprising a thernnsettrng resin conposition is placed-in a chanber of
the transfer nolding= machine, the tablet is plasticized by heating
and at the sane tine pressed by plungers, the plasticized resinis

i ntroduced into the nold cavity through a spool, a runner, a gate, etc.,
and formng and setting are conpleted. Further, a nethod for sealing a
sem conductor chip with a small tablet, which is called a nultiplunger
system and belongs to the category of the transfer nolding nmethod, has

recently bgen pyaposedperatu reg 'H'*té‘eﬁEQd as ﬁgﬁe@'@;?l etsslnéé"oﬁﬁeprw by
a cold conpression nolfding nethod (i.e., a method mﬁereln a raw materi al

is plastici-zeduard kpeadedahyva dofcF Pbdd OheBnb&aton €XihsGhdlely MBSIH N&ind
after cooling the knéaded nmaterial is powdered by a grinder, a prescribed
amount of thle pOWdGh mSisture content (the water adsorbing area is large
due to the large voids), when a semiconductor chip is sealed
5 with the tablet, air in the voids and moisture evaporated at
the transfer molding temperature (150°C to 180°C) are degassed
insufficiently, whereby voids are liable to form in the sealing
resin, and the voids weaken the strength of the semiconductor
device itself, reduce the reliability of the device, and cause
10 poor products, which inevitably result in lowering the yield of
the semiconductor devices.

The inventors already proposed a method for producing
tablets wherein a resin supplying passage member is connected
to the forward end of a screw-containing cylinder of a kneading

15 extruder, a kneaded molten resin having compounded therewith a
curing agent in the cylinder is injected in a tablet-molding
mold through the resin supplying passage member at an extruding

pressure, and is molded under pressing (hereinafter, the method

is referred to as a "plasticization pressuring method") as
20 described in U.S. Patent Application Serial No. 07/978,439
filed November 18, 1992 (corresponding to WO 92/16969,

published on October 1, 1992).
It is well known that the removal of the voids in the
tablet and the reduction of the moisture content of the tablet

v

[tV

for removing the voids formed at sealing a

e

fect

rn

25 are e

semiconductor chip with a tablet.
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supplied into a mold, -and the powder in the nold is conpressed and nol ded
into tablets by an upper plunger and a | ower pIunger"
2 at roomtenperature) are used. However, since the tablet produced
by the above-descri bed nethod contai ns many voids and has a high noisture
content (the water adsorbing area is large due to the |large voids), when a
sem conductor chip is sealed with the tablet, air in the voids and
noi sture evaporated at the transfer nolding tenperature (150[errJ]Cto
180[err] C) are dedfassedini naef fdedenttagbhlahepbbyiveddsovarehéi ghkettiigiform
in the sealing
zation pressurizing method described above, the compressibility
[a ratio of an apparent specific gravity of a tablet to a
specific gravity (a true specific gravity) of the tablet when
5 voids in the tablet are decreased to 0] of the tablet can be
increased to at least 98%, i.e., the voids in the tablet can be
substantially reduced to 0 and also the moisture content of the
tablet can be decreased below 0.02% by weight, by the plastici-
zation pressurizing method described above, the amount of the
10 voids formed at sealing a semiconductor chip described above
can be decreased as compared to the case of using the
conventional tablets.
3
Now, in a recent highly integrated semiconductor
device, each of the semiconductor chips is expensive and hence
15 the more improvements of the yield and the reliability by the
decrease of voids in the tablets have been required.
However, according %o the inventors’ experimental
result, it was found that there was a limit in the decrease of
the voids in the sealed molding article using the tablet
20 obtained by the plasticization pressurizing method. In fact,
wnen QFP-80 pins were sealed by a transfer molding machine of
16 sets of chambers each coupled with 2 cavities, total cavity
number being 32, using the tablets each having. a content of

water as a volatile matter, i.e., a moisture content of 0.02%,

25 the compressibility of 98%, the outer diameter of 13 mm and the
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resin, and the voi ds weaken the strength of the sem comductor device
itself, reduce the reliability of the device, and causé&* poor products,
which inevitably result in lowering the yield of the sem conductor

devi ces. - The inventors al ready proposed a nethod for producing
tabl ets wherein a resin supplying passage nenber is connected to the
forward end of a screwcontaining cylinder of a kneading extruder, a
kneaded nolten resin having conmpounded therewith a curing agent in the
cylinder izeighlectdd ?H amt abie® - preldeRg (FHATRINr gaghietheo? esie sYppiyi ng
passage nenber at an extrudi ng ressure, and i s nolded under pressing
(herei naf t dieRpee et hRlt +22Feflery 6tk PHs WP e FHEIFEi 222709 pf essuri ng
met hod") as described in U S. Patent Application Serial No. 07/978, 439
filed Novenber 18,TH%92 §%&r FESHordPhgltBeTD-92F1B8geEhe reason thereof,

the inventors have found that a slight amount of wvolatile

[9)]

components comprising organic low molecular weight compounds
(e.g., ketone series, alcohol series, and aromatic hydrocarbon
series compounds) other than water remaining in the zxraw
materials of a resin ccmposition constituting the tablets and
a slight amount of volatile components comprising organic low
10 molecular weight compounds formed by the reaction of the raw
materials each other at the production of the tablets are
coniinad in the tablets and they are vaporized at the transier
molding temperature in the case of sealing a semiconductor
chip, thereby forming voids.
15 According to the inventors’ experiment, "the reaction

the raw materials each other"” described above means

Hh

o]
formation of arometic hydrocarbons, etc., by the reaction of a
curing accelerator and a curing agent, formaticn of lowex
alconols by the reaction of a f£filler and a suriace treating

20 agent fcor the fillexr, etc.

urther, in the plasticization pressurizing method

|

described above, a resin supplying passage member is equipped
to the forward end of the cylinder of an extruding machine and
when the outlet of the resin supplying passage member coincides

25 with the resin injecticn inlet of a tablet molding mold, the

a2 resin into the mold is conducted. Accordingly,

ri

Injection ©
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publ i shed
of the voi

on Cctober 1,1992). It is well known that the renoval
ds in the tablet and the reduction of the nbisture content of

the tablet are effective for renoving the voids forned at sealing a
sem conductor chip with a tablet. Since in the resin
tabl et obtained by the plastici- zation pressurizing nethod descri bed

above, the conpressibility (a ratio of an apparent specific gravity of

tablet to

n

15

20

25

a
since it beccmes necessary to spcntaneously stop a stream of

the resin in the resin suppl - ing passage member until the
injection of the next resin, the stream of the resin in the
resin supplying passage member becomes intermittent. Thus,
while the stream of the resin is stopped, gelation of the
molten resin compositicn (compounded with a curing agent) is
accelerated to accelerate growth of gelled particles and if the
gelled particles are larger than the thickness of the gate at
transfer molding described above, gate clogging occurs.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a semiconductor sealing resin tablet capable of
restraining formation of gelled particles of the tablet
produced by the plasticization pressurizing method described
above, capable of smoothly sealing a semiconductor chip by a
transfer molding method without accompanied by gate clogging,
and capable of sealing a semiconductor chip by transier moldin
without forming voids and with & high quality.

The semiconductor sealing resin tablet according to the

ormed by solidifyving a molten

Hh

pressnt invention is
thermosetting resin composition by cooling, wherein the content
of volatile matters is 0.05% by weight or less and the content
of gelled particles in the tablet is 0 for 60 mesh on and 10
ppm oxr less for 100 mesh on.

In addition, the "volatile matters” or "volatile

components" In  the present invention, unless otherwise
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specific gravity (a trug specific gravity) of the tablet when voids in the
tabl et are decreased te0] of the tablet can be incréased to at |east 98%
i.e., the voids in the tablet can be substantially reduced to 0 and al so

t he nmoisture content of the tablet can be decreased bel ow 0.02% by wei ght,
by the plastici- zation pressurizing nethod described above, the anount of
the voids forned at sealing a sem conductor chip described above can be
decreased as conpared to the case of using the conventional tablets.

Now, in a ieeceottddghlmeanntegr atedasam«aarductogetideyi ed cheantganiid héow
sem conductor chips is expensive and hence the nore inprovenents of the

yi el d and tbkacelaabidaightby cohpeondder.eas&wftheari dsthe thentabt etcf hahe
been required. However, according to the inventors experinenta

volatile matters comprising organic low molecular weight
compounds in the volatile matters is preferably 0.03% by weight

5 or less.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a slant view showing an example of the
production apparatus used for the production method of the
semiconductor sealing resin tablets of the present invention,

10 Figure 2 (2) is a cross sectional view showing the

\Q

stirrer in the apparatus shown in Fig. 1,

Figure 2 (b) is the cross sectional view cut along th
line A-A in Fig. 2 (a),

Figure 2 (c) is a cross sectional view showing other

15 example of the stirrer,

Figure 3 is & schematic view showing a preparation
scheme of a resin composition used for the production method of
the semiconductor sealing resin tablets o0f the present
invention,

20 Figure 4 is a slant view showing other example cf the
production apparatus used for the prcduction method of the
semiconductor sealing resin tablets of the present invention,
and

Figure 5 is a view showing the calculation state of the

25 compressibility of the semiconductor sealing resin tablet of

the present invention.
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result, it was found that there was a limt in the decrease of the voids
in the seal ed nol ding “af’ticle using the tablet obtained by the

pl astici zation pressurizing nmethod. In fact, when QFP-80 pins were seal ed
by a transfer nolding nmachine of 16 sets of chanbers each coupled with 2
cavities, total cavity nunber being 32, using the tablets each having a
content of water as a volatile matter, i.e., a noisture content of 0.02%
the conpressibility of 98% the outer dianeter of 13 mm and the

4 height of 20 mm thgpaaTaey JENeBEe okRloe)re fREeI 6le

The present invention is described in detail below.

In general, the thermosetting resin composition used in

the present inventlion comprises a thermosetting resin such as

5 an epoxy resin as the main component, and contains at least a

curing agent, a curing accelerator, a filler, and a surface

treating agent such as a silane coupling agent.

For determining the content of the volatile matters in

the present invention, a method of dissclving 5 g of the resin

10 tablets in 5 ml of dehydrated acetone and measuring the
supernatant liquid by gas chromatography can be used.

In the present invention, the wvolatile matters are
water and organic low molecular weight compounds (organic
solvents). The content of water in the volatile matters is

i5 preferably 0.02% by weight or less and the content of the
organic low molecular weight compounds in the volatile matters
is preferably 0.03% by weight or less.

The content of the gelled particles in the resin tablet
of the present invention can be measured by the following

20 method.

100 g of the resin tablets are dissolved in 300 ml of
acetone with stirring, the solution is filtered by two stage
screens of 60 mesh and 100 mesh, and the amount of the gelled
particles (acetone insoluble matters) of 60 mesh on (remained

25 on the screen of 60 mesh) and the amount of the gelled

particles (acetone insoluble matters) of 100 mesh on (remained
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(diameter of at least 6.1 mm per one cavity reached 3. Thus, as a
result of investigating the reason thereof, the inventors have found that
a slight anount of volatile conmponents conprising organic |ow nol ecul ar
wei ght conmpounds (e.g., ketone series, alcohol series, and aromatic

hydr ocarbon series conpounds) other than water remaining in the raw
materials of a resin conposition constituting the tablets and a slight
anount of volatile conponents conprising organic |ow nolecul ar wei ght
conpounds foor @ Byrtke bgagchDonesh )t heerB¥asiBEE! | BhE ERENsDAHET s@tedhS
production of the tablets are confined in the tablets and they are

vapori zed atart he byansbderexambd e nQIBIERISHEUr e SAnthearasecpfascal fNY &r
sem conductor chip, thereby form ng voids. : According to the

i nvent ors' iexfeegment ly” tbetatnediion these acetone insoluble matters, the

gelled particles thus collected are heated in a crucible at
5 400°C for 2 hours to burn up organic components (i.e., the true
gelled particle content), the amount of the inorganic filler is
measured, and the content of the gelled particles is obtained

by the following formulae.

Gelled particle content (X) = (Acetone insoluble
10 matters) - (Amount of the inorganic filler)
Gelled particle content (ppm) = [gelled particle

content (X) g/100 g] x 10°%
In the resin tablet of the present invention, the
content of the volatile matters and the contents of the gelled
15 particles are specified as described above, and alsoc it is
preferred that a deviation of a distribution of the
compressibility is less than % 1%, the compressibility is at
least 98%, the content of metallic impurities is less than 50
ppm, preferably less than 20 ppm, and more preferably 10 ppm,
20 and the Shore hardness (measured at 23°C) is at least 65.
The compressibility (C) can be obtained by the
following equation;
C = [(W/2)/V] x 100%

~

wherein { (g/cm’) is a specific gravity of a cured resin

25 tablet, V (cm’) is a volume of the resin tablet, and W (g) is
a weight of the resin tablet. The cured resin tablet of this
This Sheet Has Been -8 -
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of the raw material s eagh other" described above neans—.formation of
aromati c hydrocarbons,%€tc., by the reaction of a curi¥ig accelerator and a
curing agent, formation of | over al cohol s by the reaction of a filler and
a surface treating agent for the filler, etc. Further, in the

pl asticization pressurizing nethod described above, a resin supplying
passage nenber is equipped to the forward end of the cylinder of an
extrudi ng machi ne and when the outlet of the resin supplying passage

nmenber coi nghgdescamid dpig ikes B leﬂ?lé@@lyr&ﬁ:lﬂé ge 1 @b) ethdmlcthidng ielsd,
the injection of aresininto t d is conducted. Accordingly,
of 175°C and 10 minutes) the resin tablet by a transfer molding
machine under pressure of 200 kg/cm?.
when the resin tablet is a columnar form, the deviation
5 (Ri) of the distribution of the compressibility is obtained as
follows
The columnar tablet is split into a,;, a,, a,;, and a, in
the lengthwise direction as shown in Fig. 5 (the split number
is usually 4), the compressibility Ci of each split tablet
10 piece is obtained by the manner described above, the average
value C, of the compressibilities Ci 1is obtained, and the
deviation (Ri) is calculated by the following eguation:
Ri = (Ci - C,)/C, x 100%
wWhen the tablet is other form than a columnar form, the
15 tablet is properly split into 4 portions each having an equal
volume and then Ci and C, can be obtained by the manners
described above.
The metallic impurities are substantially metals, and
metal compounds such as metal oxides, etc., are not included in
20 the "metallic impurities”. The metallic impurities are
measured by a magnetic analyzer (e.g., TMA-01, trace name, made
by Tatsumori Kogyo K.K.).
The amount of fine powders attached to the tablet can
be measured by scattering the fine powder on the surface of the

25 tablet by an air gun of an air pressure of from 2 to 5 kg/cm’.
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5. since it beconmes neegssary to spontaneously stop a.Sireamof the resin
In the resin supplying passage menber until the injecti®dn of the next
resin, the streamof the resin in the resin supplying passage nenber
becones intermttent. Thus, while the streamof the resin is stopped,
gelation of the nolten resin conposition (conpounded with a curing agent)
Is accelerated to accelerate growh of gelled particles and if the gelled
particles are larger than the thickness of the gate at transfer nolding
descri bed above, gohe FHRGQ #E30GGHH Ssize of the resin tAUVARYoEF thHdE

| NVENTI ON Accordingly, an object of the present invention is to
provi de a seeseohdictertseanl ifnothes) wiabltdie cagiside iof 2 columnar form,
it is preferred that the outer diameter (D) is 20 mm or less,

and the ratio L/D of the length (L) to the outer diameter (D)

5 is 1 or more (usually up to 10), or the outer diameter (D) is

at least 20 mm and the ratio L/D of the length (L) to the outer

diameter (D) is wusually 1 or less (usually lower limit: 0.2).

The Shore hardness of the resin tablet can be measured
by a Shore D hardness tester (at a measurement temperature of

10 23°C).

The thermosetting resin composition used in the present
invention generally comprises a thermosetting resin as the main
component, a curing agent, a curing accelerator, a filler, and
a surface treating agent (an agent of treating the surface of

15 the filler for increasing the bonding strength between the
filler and the thermosetting resin), but the thermosetting
resin composition of the present invent;on may further contain,
if necessary, other additives such as a mold-releasing agent,

a pigment, a flame retardant, a flame retardant assistant, etc.

ct

20 The proportions of the constituting components in the
thermosetting resin composition of the present invention are,
for example, 100 parts by weight of a thermosetting resin as
the main component, from 10 to 30 parts by weight of a flame
retardant assistant, from 40 to 80 parts by weight of a curing

25 agent, from 200 to 1,900 parts by weight of a filler, from i0

to 20 parts by weight of a flame retardant, from 1 to 3 parts
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restraining formation of gelled particles of the tabl et produced by the

pl astici zation pressurizi ng nethod descri bed above, capable of snoothly

sealing a sem conductor chip by a transfer nolding nmethod w thout

acconpani ed by gate clogging, and capable of sealing a sem conductor chip

by transfer nmolding wthout form ng voids and with a high quality.

The sem conductor sealing resin tablet according to the present invention

is fornmed by solidifying a nolten thernosetting resin conposition by

cool i ng, whbyeiweidie coft antmolaf-nladd 16y mageaes ifrdh 05%thy Nepghtsony

| ess and the content of gelled particles in the tablet is O for 60 nesh on

and 10 ppnveisheseif er pi@temesh forom 1 to 3 parwsldbyi erighkecfva atudimg

matters” or volatile conponents” in the present invention, unless

ot herwi se accelerator, and from 1 to 3 parts by weight of a surface
treating agent.

5 Examples of the thermosetting resin as the main
component which can be used are an epoxy resin, a silicone
resin, a polyimide resin, etc. Of those, the epoxy resin is
particularly preferred.

When the thermosetting resin as the main component is

10 an epoxy resin, in particular, novolac type epoxy resin, a

novolac type resin such as cresol novolac, phenol novoloc,

etc., are preferably used as the curing agent, and triphenyl

phosphine, DBU [1,8-diazabicyclo~(5,4,0)~undecene-7), an

imidazole series compound, etc., are preferably used as the

15 curing accelerator. The volatile components formed by the

reaction of the curing agent and the curing accelerator are

benzene, etc. Further, a silica powder is preferably used as

the filler, and B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,

Y-glycidoxypropyltrimethoxysilane, N~p-(aminocethyl)-7-

20 aminopropylmethyldimethyldimethoxysilane, etc., ars preferably

used as a surface treating agent for the filler. The volatile

matters formed by the reaction of the filler and the surface
treating agent are methanol, etc.

In producing the resin tablet of the present invention,

25 the epoxy resin, the curing agent, the curing accelerator, the

b
b-_l
{
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6 I ndi cat ed, nean to.contain water together with organic |ow nolecul ar

wei ght conpounds. Further,
conpri sing organic |ow nol ecul ar wei ght
is preferably 0.03% by weight or |ess.
THE DRAW NGS

the content of the

volatile matters
conmpounds in the volatile matters
BRI EF DESCRI PTI ON OF

Figure 1 is a slant view show ng an exanpl e of the
producti on apparatus used for the production nmethod of the

sem conduct or

sealing resin tablets of the present invention,
filler, the surface reating agent, etc., which are the
censtituting compenents of the resin composition for producing

the resin tablet are previously heated (e.g.,

+ >
TOX

5 a mixture ther=of, wh

these components and formed by the reaction of

re removed.

The semicondcutor
invention can be
least the volatile
raw materials sach cther,
the

of thermosetting

sealing resin tablet of the pr
obtained by,

components

resin composition

to about 150°C

about 30 minutes) under reduced pressure separately or as

ereby the volatile components contained in

the components

esent

iously remcving at

after prev

o

formed by the reacticns ci the

which are the constituting componants

the

j~-

for producing

semiconductor s=2aling resin tablet of the present invention and

2]

preferably simultaneously removing the

contained

components cther
resin composition,

kneading extrude in which

raw materials,
components
kneading and melting

the

volatile components
compounding the thus treated
to obtain a thermosetting
the composition in a
the

forward end of screw-
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injecting the kneaded and melted

through the resin supplying

passage memper containing a stirrer while stirring the resin

composition with the

mixed, the
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Figure 2 (a) is a crosgmsectional view showing the stiyrer in the

appar atus shown in Fig.1, Figure 2 (b) is the-¢ross sectional view
cut along the line AAAin Fig. 2 (a), Figure 2 (c) is a cross
sectional view showi ng other exanple of the stirrer, Figure 3 is a
schematic view showi ng a preparation schenme of a resin conposition used

for the production nethod of the sem conductor sealing resin tablets of

the present invention, Figure 4 is a slant view show

exanpl e of at heur preriuctiesn lagpargens usetdaft she prbdedt i oieet’Redtéflet he

sem conductor sealing resin tablets of the present invention,

~

components fcrmed are removad, and the mixtures th

ng ot her
and
reof are

then compounded with other components to obtain a thermosetting

resin composition. The resin composition is kneaded and melted

containing c¢ylinder thereof i1s connected to a

5 in a kneading extruder wherein the forward end of the screw-

stirrer-

containing resin supplying passage member, and the xresin

composition is injected in a tablet molding mold through the

kneaded molten resin supplying passage member whiie

[
o

the resin composition therein, and molded under
pressure.

Ar example of the production method
semiconductor sealing resin tablet of the present inv

explained below.

stirring

extruding

of the

ention is

15 Fig. 1 shows examples of a kneading extruder and a

ablet molding mold wused for the production

of the

semiconductor sealing resin tablets of the present invention.

In Fig. 1, a kneading extruder 1 has a cylinder 11

centaining therein a screw and it is preferred t

20 degassing cutlet 100 to the cylinder for

X
()]
Q.
e
¢]
’_J-
o
(e}
(
3
®

0]
H

orm e

in the inside of the cylinder 11. A mold holder 3 1is

reciprocated along track rails 9,9 and is egquipped

cooling jacket 8. A tablet molding mold 4 nholded by
holder 3 can be closed by an upper plunger 5 and
25 plunger 5. A resin supplying passage member 2 is con

the forward end of the cylinder il of the kneading ex
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Figure 5 is a view showng the cal culation state of the: conpressibility of
t he sem conductor sealing resin tablet of the present*invention.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is
described in detail bel ow In general, the thernpsetting resin
conposition used in the present invention conprises a thernosetting resin
such as an epoxy resin as the nmain conponent, and contains at |east a

—
o

25

contains therein a stirrer, and the surface of a resin
injection outlet 2ZI cf the resin supplying passage member 2 can
be slidably brought into contact with the upper surface of the
tablet molding mold 4. A numeral 10 shows a tablet delivery
means.

As the stirrer-containing resin supplying passage
member 2 described above, a resin supplying pipe 2 eguipped to
the forward end of the cylinder 11 and containing therein a
stirrex 22 fixed to the forwarxd end of a screw 12 in the

1

(]

ot

cylinder 11 as shown in Fig. 2 (a) and Fig. 2 (b) [i.e.,
cross sectional view taken along the line A-A in Fig. 2 (a)]
can be used. In addition, the clesarance between the inside
wall ofi the xresin supplying pipe 2 and the stirrer 22 is
generally 1 mm or less, and preferably 0.5 mm # 0.1 mm.

When a twin-screw xneading extruder 1 1is used, the
kneading extruder 1 eguipped with a resin supplying pipe 2 at

the forward end of the cylinder 11 such that the resin

supplyi

in
ia

‘<1
(9]
'O
()]
N
|_4
n
}.4 .
'
a1}
n
31}
=
0

line as one screw 121 of them and
naving a stirrer 22 fixed to the forward end of the screw 121

can be used as shown in Fig. 2 (c

~——

A method for producing the semiconductor resin teblets
of the present invention comprising an epoxy resin composition

using the apparatus as shown in Fig. 1 is explained below.

For procducing the resin tablets of the present
invention using the apparatus, as shown in Fig. 3, a filler and
a surface treating agent are pre-mixed with a Henschel mixer

p\aced
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curing agent, a curlngraccelerator afiller, and a surface treating agent
such as a sil ane coupllng agent . For deternini#ig the content of the
volatile matters in the present invention, a nethod of dissolving 5 g of
the resin tablets in 5 m of dehydrated acetone and neasuring the
supernatant |iquid by gas chromatography can be used. In the
present invention, the volatile matters are water and organic | ow

nol ecul ar wei ght compounds (organic solvents). The content of water in

t he vol at iM'e, matterdel snixymefeerabty:iQed2% bynieidghty onebkessgane .ighe comt ent
of the organic |ow nolecul ar wei ght conpounds in the volatile matters 1is
pref er abl y- 28 U356 By hweirght tor 4 essat-dryer HThe cpneehdustyt hengeld ethe
particles in the resin tablet of the present invention can be neasured by
t he f0||(“quftlle matters (organic low molecular weight compounds, etc.)

formed by the reaction of the filler and the surface treating
5 agent. Apart Zfrem this, @& curing agent and a curing
accelerator are mixed under heating (e.g., 150°C, 30 minutes)
by a vacuum mixing kiln R to previously remove the volatile

matters (organic low molecular weight compounds, =tc. The

~—

abpcve two mixtures from which the volatile components were
10 removed are uniformly mixed (dxy blend) by a Henschel mixer M
together with other necessary components such as an epoxy
resin, a mold-releasing agent, a pigment, a flame retardant, a

flame retardant assistant, etc., to obtain an epoxy resin

compesition.

'_—J
w

The epoxy resin composition is supplied to the kneading
extruder 1 shown in Fig. 1, the epoxy resin composition

supplied in a hopper of the kneading extruder 1 is sent to the

th

inside cf the heating cyiinder 11 of the kneading extruder 1 by

ct
o)
0]
e
O
t

ation of the screw in the kneading extruder 1 and melt-
20 kneaded under heating to usually a temperature of from about 60
to 150°C while, preferably, evacuating the inside c¢i the
cylinder from the degassing outlet 100. The mclten resin
composition is filled in the tablet molding mcld 4 through the
resin supplying passage member 2 by the extruding force of the
25 screw. In this case, by equipping a pressure detector such as

a load cell, etc., to the lower plunger 6, the injection
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met hod. 100 g-af the resin tablets are dissol™ed in 300 m of
acetone with stirring, the solutionis filtered by two*stage screens of 60
mesh and 100 nesh, and the amount of the gelled particles (acetone

i nsol uble matters) of 60 nmesh on (remained on the screen of 60 nesh) and
the amount of the gelled particles (acetone insoluble matters) of 100 nmesh

on (remai ned on the screen of 100 nmesh) are neasured (the two
stage screens can be by, for exanple, ASTM E-58T). Since an inorganic
filler pressure of the mclien resin is detected and when £illing of

the mclten resin is completed, a signal of compieting f£illing
of the resin is generated.
When the signal of completing filling of the resin is

received, a mold holder 3 is transferrec along the track rails

wn

9 and when the tablet molding mold 4 rsaches to position of the
injection cutlet 21 of the resin supplying passage member 2,
the mold holder 3 is stopped. The resin filled in the tablet

melding mold thus transferred is molded while being pressed by

ih

0 the upper plunger 5 and the lower plunger & at a pressure O

[a)

from about 5C to 300 kg/cm?. In this case, cooling water

rh

adjusted to a temperature of from 5°C to 50°C is circulated
through a cooling jacket 8 of the mold holder 3.
The cooled resin (from about room temperature to 60°C)
15 is pushed up by the lower plunger 6 and the resin molding,
i.e., a tablet 7 thus pushed up, is ejected by the tablet
ejecting means 10.
"When filling of the molten rasin in another tablet
molding mold is completed, the mold holder is transfierred, and
20 the procedure described above is repeated.
In the abcve procedure, when £illing of the resin in
the tablet meiding mold of the left side (or right side) is

completad and until the initiation of filling the resin in the

tablet molding mold of the right side (or left side), the

b=
(02}
|
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is frequently containegd.in these acetone insoluble matters, the gelled
particles thus collected are heated in a crucible at "400[err]C for 2 hours
to burn up organic conponents (i.e., the true gelled particle content),
the amount of the inorganic filler is neasured, and the content of the

gelled particles is obtained by the follow ng fornul ae. Gell ed
particle content (X) - (Acetone insoluble matters) - (Anpunt of the
inorganic filler) Gelled particle content (ppm [gel |l ed

particle 6QpbePingXpagbdfl Hém¥e20}ahidh the mold MHdUMRE egnrubabletoef
the present 1nvention, the content of the volatile matters and the

contents otnhbheegellhed pasdicids aie, speciifsi ebms diaset | besk aboxes ahd
also it is preferred that a deviation of a distribution of the

screw 1s rotated and the stirrer continues the rotation

thereof, the resin composition in the resin supplying passage

5 member 2 can be stirred and fluidized well, whereby the

formation of the gelled particles can be prevented well and the

gelled particles having a particle size of 60 mesh on can be

decreased to 0.

In the above-described production system, the supplying

10 temperature of the resin composition into the molding mold is
generally from about 80°C to 120°C and the temperature of the
molding mold is from about room temperature to 50°C. Usually,
a cooling water (usually warm water) is circulated through the
mold to cool the resin tablet formed in the mold from the

15 surface to the inside thereof and in the resin tablet thus
cocled, the gelling time at transfer molding generally becomes
shorter a little from the surface to the inside thereoif. The

. surface temperature of the tablet taken out from the mold 1is
ustally 50°C or lower.

20 The pressure at the production cf the tablet 1is
generally from 50 kg/cm® to 300 kg/cm?®, and preferably from 80
kg/cm? to 120 kg/cm’.

Fig. 4 shows another examples of a kneading extruder

and a tablet molding mold used for the production of the

25 semiconductor sealing resin tablets of the present inventicn.
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conpressibility is lesgxthan 1% the conpressibility f:s at™ |east 98%
the content of netallic:inpurities is |less than 50 ppm preferably |ess
than 20 ppm and nore preferably 10 ppm and the Shore hardness (neasured
at 23[err]C) is at |east 65. The conpressibility (C can be
obtained by the follow ng equation; C=
[(W[err])/V] x 100% wherein [err] (g/cnferr]) 1is a specific gravity of a
cured resin tablet, V (cnferr]) is a volunme of the resin tablet, and W(Q)
is a weight of the resgn tapl ef. xhbadeugedexephdletab] etha®df &hiStirrer-
centaining resin supplying cassage member 2 connected to the
forward end of the cylinder thereof and has the same structure
as the kneading extruder shown in Fig. 1. In this case, it is
5 also preferred to form a degassing outlet 100 to the cylinder
of the extruder. A turn table 3 has disposed therein plural
tablet molding molds 4, 4, ... on a same circumference with a
definite interval. Each tablet molding mold 4 contains an
upper plunger 5 and a lower plunger, and a cooling jacket 8 is
10 formed around each molding mold 4. A scraper 10 for delivering
each resin tablet produced is equipped onto the upper surface
of the turn table.
For producing the semiconductor sealing resin tablets
comprising an epoxy resin composition of the present invention
15 using the apparatus shown in Fig. 4, in general, after pre-
mixing a curing agent and a curing accelerator and pre-mixing
a filler and a surface treating agent followed by removing the
volatile components formed and mixing both the mixtures with
other necessary components by the same manners as described
20 above to obtain an epoxy resin composition, the epoxy resin
composition is supplied to the kneading extruder 1, kneading in
the kneading extruder 1 while, preferably, evacuating the
inside of the cylinder from the degassing outlet 100, and the
molten resin composition (having a temperature of from 80°C to
25 120°C) is supplied into one tablet molding mold 4 (kept at

about 40°C) through the resin supplying passage member 2 by the
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case can be obtained by~conpletely curing (e.g., the cenditions of
175[err]C and 10 nminutes) the resin tablet by a transfét nol di ng machi ne

under pressure of 200 kg/cnferr]. When the resin tablet is a
columar form the deviation (Ri) of the distribution of the
conpressibility is obtained as fol |l ows. The columar tablet is

split into af[err], a[err], a[err], and aferr] in the lengthw se direction
as shown in Fig. 5 (the split nunber is usually 4), the conpressibility G
of each spbétedadttud TR rice 0Bt ahaechdycifg dmimirie-dasehibedsabo¥engt he
average value (Cferr] of the conpressibilities G is obtained, and the
devi ati on {fe)-esifnateunpatsediby vhehfohéostgrefquati ohe resin supplying

passage member 2. When f£illing of the molten resin composition

in the tablet molding mold is completed, a signal of completing

5 filling of the resin is generated by a pressure detector such
as a load cell, etc., as in the above-described case of using
the apparatus shown in Fig. 1 to rotate the turn table 3 to the

direction shown by the arrow and when the next tablet molding

mold 4 reaches the injection outlet 21 of the resin supplyin

(e}

20 passage member 2, the turn table 3 is stopped and the supply of
the molten resin composition into the tablet molding mold 4 is
initiated.

In addition, when the resin is cut by sliding by the
rotation of the turn table 3, the resin is cut by sliding while

15 being pressed by a back pressure (extruding pressure), whereby
the weight accuracy of the tablet is further improved.

On the other hand, directly after parting the tablet
molding moid 4 completing £illing o©f the molten resin
composition from the injection outlet 21 of the resin supplying

20 passage member 2, an upper plunger is introduced into the
tablet molding mold 4, the upper plunger 5 and the lower
plunger 6 are transferred together with the turn table 3, the

resin composition in the tablet molding mold 4 is pressed by

the upper plunger 5 and the lower plunger & at a pressure of

[3S]
w

from about 50 to 3060 kg/cm® while cooling (by circulating

cooling water adjusted to a temperature of frem 59C to 50°C
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R = (G - (err])/(err] x 100% When the tahtet is other form
than a columar form the tablet is properly split into 4 portions each
havi ng an equal volume and then G and ([err] can be obtained by the

manners descri bed above. The netallic inpurities are
substantially netals, and netal conpounds such as netal oxides, etc., are
not included in the "netallic inpurities". The netallic inpurities

are neasured by a magnetic analyzer (e.g., TMA-0l1l, trade nane, nade by
Tatsunori R&Fpeigk Kthe cooling ThekemuBt of fihme pounter sabieachpd thd he
tabl et can be neasured by scattering the fine powder on the surface of the
tabl et by &RT&ICONGWE O aR2ALRgpresbura ey sohizitfdesl by/ eapeing.in the

mold is released from the mold by pushing up of the lower

plunger before the scraper 10, and the tablet is transferred

w
Hh

rom the turn table by the action of the scraper 10.
The number of a pair of the upper plunger and the lower
plunger described above is plural and by the turn table system
of operating each upper and lower plungers to each tablet
molding mold 4 successively filled with the molten resin
10 composition as described above, semiconductor sealing resin
tablets are continuously produced.
In the case of using the apparatus shown by Fig. 1 or
Fig. 4, for increasing the production speed of the resin
tablets, it is effective to increase the moving speed of the
15 mold holder or the turn table, or to increase the disposed
numper of the tablet molding molds 4 on the turn table 3 and at
the same time increase the supplying speed of the resin

compeosition into the tablet supplying mold 4.

8]

The resin tablet cf the present invention is used in

20 the case of sealing a semiconductor chip by transfer molding.

}4
ct
<
O
iy
fu

That is, a semiconducter chip is set in the mold cav
transfer molding machine, the resin tablet of the present
invention is placed in the chamber of the transfier molding

machine, the tablet is plasticized by heating and pressed by a

25 plunger, the plasticized resin is introduced into the mold
cavity thnrough a spcol, a runner, a gate, etc., and forming and
-~ 20 -
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| O The for ind the size of the resin tablet~of the present

I nvention is that, Wnen ‘the tablet is a columar form - %it is preferred
that the outer dianeter (D) is 20 nmor less, and the ratio L/D of the
length (L) to the outer dianmeter (D) is 1 or nore (usually up to 10), or
the outer dianeter (D) is at least 20 nmand the ratio L/D of the length
(L) to the outer dianmeter (D) is usually 1 or less (usually lower limt:
0.2). The Shore hardness of the resin tablet can be neasured by a
Shore D hardnesg test ethd at res heasarenendndeoped at use obta23[ ear] Epaled

semiconductor device. In this case, aiter pre-heating the

tablet by high-frequency induction heating, the tablet can be

placed in the chamber of the ransfer molding machine.

n

Further, the sealed semiconductor device described above is
generally post-cured at a temperature of 165°C to 185°C for
from 5 to 10 hours.

When the resin tablet comprising the thermosetting

resin composition prepared by compounding a thermosetting resin

[
C

as the mein component with a curing agent, a curing
accelerator, a filler and a surface treating agent is produced,
volatile components comprising organic low molecular weight
compounds are formed by the reactions of the raw materials each
other, for example, by the reaction of the filler and the
15 surface treating agent and the reaction of the curing agent and
the curing accelerator, and the volatile components become the
serious cause of forming the voids in the resin sealed article.

+—

Hdowever, in the resin tablet of the present invention, the

th

content of the volatile components is restrained below 0.05% by
20 weight (containing water), whereby the contents vaporized at
the transfer molding temperature can be substantially decreased

to a slight amount.
Further, since the compressibility of the tablet is at
least 98%, the amount of air carried can be decreased to 2

25 slight amount and in particular, since the deviation of the

distribution of the compressibility in the lengthwise direction
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The thernosetting re5|nwponp05|t|on used in the present I nvention
general |y conprises a thernosetting resin as the main: conponent a curing
agent, a curing accelerator, a filler, and a surface treatlng agent (an
agent of treating the surface of the filler for increasing the bonding
strength between the filler and the thernosetting resin), but the
thernosetting resin conposition of the present invention may further
contain, if necessary, other additives such as a nold-rel easing agent, a

pi gnent, aotl ame retakdants :@Jdameretandant Assi stam&ise of air ishe
proportions of the constituting conponents in the hernosetting resin

conposi ti oGnetotheypt S0 b PNt e ichel Bho8XaNPE 5 1 A U airdd clay bei ght
of a thernosetting resin as the main conponent, from 10 to 30 parts by
wei ght of aubbametiméfgrdanteassdstand, from 40 to 80 parts by weight of a
curing Thus, the formation of voids in the sealing step of a
5 semiconductor chip can be prevented well.
Furthermore, in the semiconductor sealing resin tablet
of the present invention, since the content of the gelled
particles is 0 for 60 mesh on and is 10 ppm or less for 100
mesh on, clogging of a gate can be prevented even when the gate
10 is shallow, and transfer molding can be smoothly conducted.
Furthermors, in +the resin tablet of the present

~

invention, by decreasing the content of metallic impurities
below 50 ppm, the generation of the spark of a high frequency
induction heating apparatus can be prevented at high frequency
15 induction heating of the resin tablet and also, since the

compressibility of the resin tablet is at least 98%, the

dielectric constant of the whole tablet is stabilized and the

the resin tablet becomes uniform, whereby transfer molding 1is
20 stabilized.

By decreasing the attaching amount of a fine powde

N

finer than 250 nmesh to the resin tablet of the present
invention less than 0.002% by weight, the tablet can correspond

well to cleaning of a semiconductor sealing factory.
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agent, from 200 to 1,960 parts by weight of a filler, sfrom10 to 20 parts
by weight of a flane fetardant, from1l to 3 parts i by wei ght of
a nold-releasing agent, from1l1l to 3 parts by weight of a pignent, froml
to 3 parts by weight of a curing accelerator, and from1l to 3 parts by
wei ght of a surface treating agent. Exanpl es of the thernosetting
resin as the main conponent which can be used are an epoxy resin, a
silicone
By increasing the Shore hardness of the tablets to at
least 55, the loss of the tablets du’lﬂg ransportation can be
surely prevented.
In the producticon method of the semiconductor sealing
5 resin tablets of the present invention, after previously
removing the volatile components formed at heat kneading the
raw materials each other (for example, the volatile components
formed at the contact stage of a curing agent and a curing
accelerator and the contact stage of a filler and a surface
10 treating agent), the whole resin composition is supplied to the
kneading step, whereby the content of the volatile matters can
be greatly reduced as described above.
In the production method of the semiconductor sealing
resin tablets of the present invention, when the ocutlet of the
15 resin supplying passage member coincides with the injection
inlet for the resin composition of a tablet molding mold, the
resin composition is supplied to the mold and the supply of the
resin is spontaneously stopped until the next resin compositicn
1s supplied and since at stopping the supply of the resin
20 composition, the resin composition in the resin . supplying
passage member is stirred well, the progress of gelation of the
resin composition can be restrained well and also the formation
of gelled particles can be restrained well.
In the production method of the resin tablets of the

25 present invention, since the resin composition is injected into

the tablet molding mold in a softened state and pressurized
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resin, a polyimde resin, etc. O those, the epoxy resin is particularly
preferred. When the thernosetting resin as f#i¢ main conponent is
an epoxy resin, in particular, novolac type epoxy resin, a novolac type
resin such as cresol novol ac, phenol novoloc, etc., are preferably used as
the curing agent, and triphenyl phosphine, DBU

[1,8-diazabi cycl o-(5, 4, O -undecene-7), an imdazol e series conpound,

etc., are preferably used as the curing accelerator. The volatile

conponent . frd@y B d hes i [P UhpaR 06 oNeagUbENg-a080L 98] LS UELRG:n

accel erator are ‘benzene, etc urther, a si I's prefera

as the fidderand [ﬁ{éﬂec@e@deE%Yﬁ%EQHEXXEEGEB%Er!:Hﬁtﬁé?xz)‘éléz@:[‘@u}(

[err]- egC|doxypropyItr|nethoxy5| ane [err]-(am noet hyl)
am nopr opyildrited di netAndslj metmoxysddane, clgosi®fSn Prefderaldy mold is
pressurized while cooling the mold and hence since in spite of
5 the action of the surface pressure between the inside surface
of the mold and the resin composition during molding, the
adhesive force between the inside surface of the mold and the
resin composition is decreased by cooling and the shrinkage of
the resin having a large expansion coefficient by cooling is
10 larger than the shrinkage of the mold by cooling, the tablet
molded can be smoothly taken out of the mold by a relatively
low releasing force.

Since in the above production step, a grinding step is
not required different from a conventional cold compression
15 molding method, the formation of a metal powder can be
prevented well and the content of metallic impurities can be

easily decreased below 50 ppm.
In the production method of the resin tablets of the
present invention, the formation of taper for releasing the
20 molded tablet from the mold can be substantially unnecessary
(lower than 1/200) and as a result thereof, the chamber of the
transfer molding machine can be designed with a high accuracy,
whereby the clearance between the tablet molded and the inside
surface of the pot can be greatly reduced and from this point,

25 the voids in the tablet can be effectively removed.
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used as a surface treating agent for the filler. The vyolatile matters
fornmed by the reaction:of the filler and the surface -tteating agent are

nmet hanol , etc. In producing the resin tablet of the present
i nvention, the epoxy resin, the curing agent, the curing accel erator, the
12 filler, the surface treating agent, etc., which are the

constituting conponents of the resin conposition for producing the resin
tabl et are previously heated (e.g., to about 150[err]C for about 30
m nut es) under redegcedhpressurersepssdiclpomeahod of the resin tablets

of the present invention, since cooling of the tablet in the
mold proceeds from the outer surface to the inside thereof, the
inside of the tablet is exposed to a high temperature for a
5 longer time to generally give the property of siightly short
gelling time. On the other hand, at transfer mold molding of
a semiconductor chip using the resin tablet of the present
invention, there is a tendency that the outside of the tablet
is more quickly fluidized than the central portion, the outside
10 more gquickly flows in the cavity and the central portion flows
in the cavity delayed in time. Accordingly, when the gelling
time of the central portion of the tablet is slightly short,

reaction of a cull portion after transfer mold molding proceeds

well, which 1s advantageous for the prevention of the
15 inconvenience on molding of so-called "cull remaining".
The present invention is described in more detail by

reference to the following Examples and Comparative Examples,
but it should be urderstood that the present invention is not
construed as being limited thereto. 211 parts, percents,

20 ratios and the like are by weight unless otherwith indicated.

—

EXAMPLE 1
The components of a resin composition used were as

follows.
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a m xture thereof, mhepeby the volatile conponents coptained in these
conponents and forned by the reaction of the conponents’ are renoved.

The sem condcutor sealing resin tablet of the present invention can be
obtai ned by, after previously renoving at |east the volatile conponents
formed by the reactions of the raw materials each other, which are the
constituting conponents of the thernosetting resin conposition for
produci ng the sem conductor sealing resin tablet of the present invention
and preferably simultaneously renoving the volatile conponents contained
in the raw materials, conpounding the thus treated conponents w th other
conponents to obtain a thernosetting resin conposition, kneadi ngyang

mel ting the conposition in a kneading extruder in which the forward end of

the screw Cresol Novolac Type Epoxy Resin (epoxy 100
5 equivalent 195)
Cresol Novclac (hydroxy group equivalent 80

107) (curing agent)

10 Triphenylphosphine (curing accelerator) 2
Fused Silica Powder (filler) 500
7—Glzcidoxypropyltrimethoxysilane 2

15 {surface treating agent)

Brominated Epoxy Resin (epoxy equivalent 275) 10

(flame retaxrdant)
20 Carnauba Wax (mold-releasing agent) 2

Carbon Black (pigment) 2

The production apparatus shown in Fig. 1 was used. The
25 construction of the stirrer in the production apparatus was
that of the stirrer shown in Fig. 2 (a) and the size of the
tablet molding mold was 13 mm in the inside diameter and 20 mm
in height.
In the components described above, the filler and the
30 surface treating agent were mixed by a Henschel mixexr for 30
minutes and the volatile components (methanol, etc.) formed by
the reaction ci the components were removed by heat-treating at
150°C for 2 hours. Apart from this, the curing agent and the
curing accelerator were placed in a vacuum mixing kiln and
35 volatile components [aromatic hydrocarbons (benzene, etc.),

etc.] formed by the reaction of the components were previously
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containing cylinder is.connected to a stlrrer-contalnpng resin

suppl yi ng

passage nenber, and |n;ect|ng t he kneaded and nelted “fiesin into a tabl et
nol di ng nol d through the resin supplying passage menber containing a
stirrer while stirring the resin conposition wth the stirrer, and

pressing the resin conposition at an extrudi ng pressure.

In

general, a curing agent and a curing accelerator are mxed, the volatile

conponents forned are renoved, a filler -and

13 removed under the conditions of 150°C, 30 minutes,

torr.

The surface treating agent-added filler

and 500

and the

reaction product of the curing agent and the curing accelerator

5 were blended with other components (the epoxy resin,

etc.) by

a Henschel mixer for 30 minutes to obtain an epoxy resin

composition and the blended epoxy resin composition was

supplied to the kneading extruder (the extruder 1 in

A

Fig. 1)

having an inside diameter of the cylinder of 50 mm and of an

i0 injecting amount (average value) of 10 kg/hour. The kneading

~emperature was about 110°C. The molding pressure

in the

tablet molding mold was 100 kg/cm? and the temperature of

was 20°C. In addition, an evacuation treatment

=
w

The resin tablet obtained was a columnar fo

¥

diameter of 14 mm and a height of 17 mm.

degassing outlet 100 of the kneading extruder was not applied.

When the content of the volatile matters in the tablet

was measured by gas chrematography, the content was 0.04% and

20 the components were as fcllows. That i1s, the water contant was

0.02%, the content of methanol was 0.01%, and the content of

benzene was 0.01%.

In addition, the contents of the wvolatile matters of

the tablet were measured by gas chromatcgraphy as described

23 above and the details thereof were as follows.
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a surface treating agent thereof are m xed, the vol atil.e conponents forned
are renoved, and the mi.xtures thereof are then conpounded with other
conponents to obtain a thernosetting resin conposition. The resin
conposition is kneaded and nelted in a kneading extruder wherein the
forward end of the screw containing cylinder thereof is connected to a
stirrer- containing resin supplying passage nenber, and the resin
conposition is injected in a tablet nolding nold through the kneaded

mol ten resin suppdys mf pdes agdletnbes mhapéds@nrﬁiﬁ@revh@iP%sWh¢QGMﬁ@51tion
t herein, and nol ded under extruding pressu An exanple of the
product i oad efttRsd adefngt Hhe=RhA cSndbikt (S’rf séahrAgaiedi meabPee  ofthene

present invention is explained bel ow
mixture was shaked at room temperature for 1 hour. Acetone

insoluble matters was subjected to a centrifugal separation
5 (1,000 r.p.m., 10 minutes), and 2 ul (measured by & micro

syringe) of the supernatant ligquid was injected in the

injection of a gas chromatograph (HP5890A, trade name, made by

YokokawaHewlett-Packard, Ltd.).

Analytical Condition:

10 Column: Tenax GC (length 1 m, inside dianeter 2.0 mm,
size of filler particles 80 to 100 mesh)

Column Temperature: 50 to 270°C (10°C increasing per

minute)

15 Column Head Pressure: 80 Xpa
Carrier Gas: Helium
Carrier Gas Flow Rate: 30 ml/minute

Injection Temperature: 250°C

Detector Temperature: 250°C
20
Trom the area of the chart obtained by the analytical
conditions, the contents of the volatile matters were calcu-
lated.
Further, the compressibility of the tablet was at least
25 98% and in addition, when the deviation of the distribution of

the compressibility of the tablet in the lengthwise direction
was measured (the split number of the tablet was 4), <the

deviation was #1% or less.
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Fig. 1 shows exanpleslqg a kneading extruder and a tablet nolding nold
used for the production of the sem conductor seéking resin tablets of

the present invention. In Fig. 1, a kneading extruder 1 has a
cylinder 11 containing therein a screw and it is preferred to forma
degassing outlet 100 to the cylinder for reducing the pressure in the
I nside of the cylinder 11. A nold holder 3 is reciprocated al ong
track rails 9,9 and is equipped with a cooling jacket 8. A tablet nolding

o, "hengey BUEGTRLRCcS 06 a0, 05 £lasee Dl pURREL L gEl S oo
forward end-0L .t her cybi ngam 1dn ofealshey kagadi e exbh¥dek b the gelled
particles of 100 mesh on was 2 ppm or less. The content of
metallic impurities was less than 10 ppm and the amount of
5 attached fine powders having sizes of 250 mesh or finer was
less than 0.02%. Also, the Shore hardness (measured at 23°C)
was 70.
Using the tablet thus produced, a semiconductor chip
having 80 pins and having a size of 14 mm x 20 mm x 2.7 mm was
10 sealed by a transfier molding apparatus (16 sets of chambers
each coupled with 2 cavities, total cavity number 32) and when
the sealed molding was perspectively observed by soft X rays,
the average void number (void size of at least 0.1 mm in
diameter) per one cavity was 0.1 only.
15 EXAMPLE 2

The components of the resin composition used were as

follows.
__Parts _
20 resol Novolac Type Epoxy Resin (epoxy 100
equivalent 195)
Phenol Novolac (hydroxy group equivalent 107) 55
(curing agent)
25
Triphenylphosphine (curing accelerator) 3
Silica Powder (filler) 652
30 ¥ -Glycidoxypropyltrimethoxysilane (surface
reating agent) 1
Brominated Epoxy Resin (epoxy equivalent 275) 12
(flame retardant)
This Sheet Has Been Replaced - 29 -
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14 contains therein-a stirrer, and the surface of a:resin

I nj ection

outl et 21 of the resir supplying passage menber 2 can-*be slidably brought
into contact with the upper surface of the tablet nolding nold 4. A

nuneral 10 shows a tablet delivery neans. As the

stirrer-containing resin supplying passage nenber 2 described above, a

resin supplying pipe 2 equipped to the forward end of the cylinder

containing therein a stirrer 22 fixed to the forward end of a screw 12
the cylinder 11 as-shown waxFigold-¢aleaBdnbi ggedt(b) [i.e., the c¥oss

sectional view taken along the line AAAin Fig. 2 (a)]
Carbon 3lack {pigment)

0.5

5 In the components described above, the curing agent and

the curing accelerator, and the filler and the surface treating

agent were pre-treated in the same manners as in Example 1 and

these mixtures were mixed with other components toO

resin composition. Using the resin composition,

10 (columnar form having a diameter of 14 mm and a height of 1

obtain a

tablets

~1

mm) were molded by the production apparatus shown in Fig. ¢&

[the stirrer in the apparatus also had the construction shown

outlet 100.

Fig. 2 (a) and (b)] while evacuating from the degassing

15 Wnen the content of the volatile matters in the tablet

thus obtained was measured in the same manner as in Example 1,

t+he content was 0.03% and the content of each volatile matter

was as follows.
The water content was 0.01%, the content of

20 was 0.01%, and the content of benzene was 0.01%.

methanol

The compressibility of the tablet was at least 98% and

when the deviation of the distribution of the ccmpressibilitly

~

in the lan

(e]

measursd, the deviation was 1% or less.

o
w

thwise direction of the tablet (split numbe

=

4) was

The content of the gelled particles of 60 mesh on in

: = -] £ 1
the tablet was O and the content of the gelled particles of 100

mesh o©on was 2 ppm cor less. The content of the

This Sheet Has Been Replaced
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can be used. |In additign, the clearance between the i.ftside wall of the
resin supplying pipe 27and the stirrer 22 is generall'y»1 mmor |ess, and
preferably 0.5 mm 0.1 nm When a tw n-screw kneadi ng extruder 1 is
used, the kneading extruder 1 equipped with a resin supplying pipe 2 at
the forward end of the cylinder 11 such that the resin supplying
pipe 2 is in a sane line as one screw 121 of themand having a stirrer 22
fixed to the forward end of the screw 121 can be used as shown in Fig. 2
(c). impuAinetdwdinf arherodules thgedshel esseam toend Uucd oppnt esamd t @ik edsoumf t he
present invention conprising an epoxy resin conposition using the

appar at us “ds tSifovid-nien PRiwgler] ais agkpliai-nethbetailiet was lesfForhgpmollug2zhg t he
resin tablets of the present invention using the apparatus, as shown in
Fig. 3, a 19 19 %hdrardness of the tablet (measured at 23°C ) was 70.

When the tablet thus produced was transfer molded in

w

the same manner as in Example 1 and the average void number
(voic sizes of 0.1 mm or less) per one cavity was measured in
the same manner as described above, the average void number was
0.07 only.

COMPARATIVE EXAMPLE 1

1G The same procedure as in Example 1 was followed under
the same conditions in the components of the resin composition,
the kneading extruder, the tablet molding mold, the injection
amount of the resin composition, the kneading temperature, the
molding pressure, the temperature of circulating cooling water,
15 8tc., as in Example 1 except that all the materials were dry
blended simultaneously by a Henschel mixer for 30 minutes.
The average void number (void sizes of at least 0.1 mm
in diameter) per one cavity was large as 8. Further, the
content ci the gelled particles of 60 meth on reached 200 ppm
20 anc clogging of the gate occurred during transfer molding.

COMPARATIVE EXAMPLE 2

The same procedure as in Comparative Example 1 was
followed except that the kneading extruder having the stirrer

22 was used.
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a surface treating agent are pre-mxed with a Henschel-m xer

15 M, and the nixtirie obtained is dried by heatlng(eg at
120[err]C, 3 hours) by a heat-dryer Hto previously renove the volatile
matters (organic | ow nol ecul ar wei ght conpounds, etc.) fornmed by the
reaction of the filler and the surface treating agent. Apart from
this, a curing agent and a curing accelerator are m xed under
heating (e.g., 150[err]C, 30 mnutes) by a vacuummxing kiln Rto

previously renove §fie @l 8 the gelled particles of 60 mesh on could

e decreased to 0 but the average void number (void sizes of at

o

least 0.1 mm in diameter) was large as 8.

COMPARATIVE EXAMPLE 3

tn

The same procedure as in Example 1 was followed except
that a kxneading extruder having no stirrer 22 was used. That
is, other conditions of the components of the resin
composition, mixing of the mixture of the curing agent and the
curing accelerator and the mixture of the filler and the
10 suriace treating agent after subjecting them to the pre-

treatment with other components, the kneading extruder, the

tablet molding mold, the injection amount of the zresin

composition, the kneading temperature, the molding pressure,

the temperature of circulating cooling water, etc., were the
15 same as 1in Zxample 1.

The average void number (void sizes of at least 0.1 mm
in diameter) per one cavity was 0.1, but the content of the

gelled

o

articles of 60 mesh on reached 200 ppm and clogging of

§—+

the gate cccurred during transfer mclding.

20 Since in the resin tablet of the present invention, the
content cf the volatile matters is 0.05% by weight or less, the
content of the gelled particle of 60 mesh on contained in the
tablet is 0, and the content of the gelled particles of 100
mesh on is 10 ppm or less, sealing of a semiconductor chip by

25 transfer molding can be smoothly conducted using the resin

tablet without accompanied by clogging of gate even in the case
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matters (organic | ow nmf ecul ar wei ght conpounds, etc.j)» The above two

m xtures fromwhich thé:volatile conponents were rembved are uniformy

m xed (dry blend) by a Henschel mxer M together with other necessary
conponents such as an epoxy resin, a nold-releasing agent, a pignent, a
flame retardant, a flanme retardant assistant, etc., to obtain an epoxy
resin conposition. The epoxy resin conposition is supplied to the
kneading extruder 1 shown in Fig. 1, the epoxy resin conposition supplied
in a hoppet afvéhe Kneblbwngaed.r udarthelrS sRetclped hesimntaeiraf dawked
heating cylinder 11 of the kneading extruder 1 by the rotation of the
screw i n thezkiead ng=extproder-drandthinel tbrakneddechrunder svémttarg ited ly
usually a tenperature of fromabout 60 to 150[err]C while, preferably,
evacuat i nyotHdeisgsi de of the

While the invention has been described in detail and

with reference to specific embodiments thereof, it will be

wn

apparent to one skilled in the art that various changes and
modiiications can be made therein without departing from the

spirit and scope thereof.
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cylinder fromthe degassing outlet 100. The nolten rppsin conposition is
filled |n th | ding mold 4 through the resin:supplying passage
nenber &ﬂﬁng force of the screw. In this case, by equipping a

pressu a load cell, etc., to the |lower plunger 6, the
|nject|on 16 pressure of the nolten
resin is detected and when filling of the nolten resin is conpleted, a
signal of conpleting filling of the resin is generated. When t he

signal of comptetsngrArkkdngsef the resin is

1. A resin tablet for sealing a semiconductor formed
by solidifying a molten thermosetting resin composition by
cooling, wherein the content of volatile matters in the tablet
is 0.05% by weight or less, and the content of gelled particles

5 in the tablet is 0 for the particles of 60 mesh on and is 10
ppm or less for the particles of 100 mesh on.

2. A tablet of claim 1, wherein the wvolatile matters
contain organic low molecular weight compounds in an amount of
0.03% by weight or less.

3. A tablet of claim 1, wherein deviation of a
distribution of a compressibility [a zratio of an apparent
specific gravity of the tablet to a specific gravity (true
specific gravity) of the tablet wherein the voids therein are

5 decreased to 0] of the tablet is 1% or less.

4. A tablet of claim 1, wherein the tablet has a
compressibility of at least 98%.

5. A tablet of claim 1, wherein the tablet has a
content of metallic impurities of less than 50 ppm.
6. A tablet of claim 1, wherein the tablet has a Shore
hardness (measured at 23°C) of at least 65.

7. A tablet of claim 1, wherein the tablet has a
gelling time such that the gelling time of the central portion
is shorter than the gelling time of portions other than the

central portion.
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received, a nold holder .3 is transferred al ong the trapk rails 9 and when
t he tablet mol di ng nol*d ‘4 reaches to position of the }njectlon outlet 21
of the resin supplying passage nmenber 2, the nold holder 3 is stopped. The
resin filled in the tablet nolding nold thus transferred is nolded while
bei ng pressed by the upper plunger 5 and the | ower plunger 6 at a pressure
of from about 50 to 300 kg/cnferr]. In this case, cooling water

adjusted to a tenperature of from5[errJ]Cto 50[err]Cis circulated

t hrough a cooling jacket 8 ompsheacul drhatide DISCLOSURE The cool ed resin
(from about roomtenperature to 60[err]C) is pushed up by the | ower
plunger 6 and the rlesreasiml| tabfet foe. sealtiall et seniwsngustred fiprmed by

ej ected by the tablet ejecting neans 10. When filling of the

mol ten resisplidafpit®er 2 aphetten thermosetting resin composition by

cooling, wherein the content of volatile matters in the tablet
5 is 0.05% by weight or less, and the content of gelled particles
in the tablet is 0 for the particles of 60 mesh on and is 10

ppm or less for the particles of 100 mesh on.
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nDJdlng nmold is conpleted, the nold holder is transferped and’ the

- procedure described abéve is repeat ed. In thes zabove procedur e,
when filling of the resinin. the tablet molding nold of the left side (or-
rlght side) is conpleted and until the initiation of filling the resinin

the "tablet nolding nmold of “the rlght side (or left .side), the injection.
of the resin conppsg!ipn i s spontaneously stopped by the slidable contact.
of the injection outlet 21 of t he re5|n -
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suppl yi ng passage nenbag 2 wth the nold holder 3 (usua]ly for shorter.
than 1 second) but, iti*j*s considered that since the sgrewis rotated and
the stirrer contlnues the rotation thereof, the resin conposition in the
resin -supplyi ng passage menber 2.can be stlrred and fluidized well, o
whereby .the -formation of the gelled particles can be prevented mell and 5
the gelled particles having a particle size of 60 nmesh on can be" :
decreased to O. o I n the:above-described production system the
supplying tenperature of the. resin conposition into the nolding nold is
generally from about 80[err]C tElQZOPerr]C and the tenperature of the

mol ding nold is from about roomtenperature to 50[err]C. Usually, a

cooling water (usually warmwater) is circul ated through the nold to cool

the resin tablet forned in the nold fron1the -

R M

]

H
-
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g
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surface to the |n5|de thereof and in the resin tabletfkhus ‘cool ed, the .
gelling tine at transfeﬁ mol di ng general Iy becones ~shitfter a little from
the surface to the inside. thereof The surface. tenperature of the tabl et

taken out fromthe nold s usually 50[err]C orlover. The pressure ;

at the productlon of the ta
kg/cnferr], and preferably:
4 shows -anot her exanpl es
used for ‘the production o
pr esent |nvent|on -

t is generally’ from 50 kg/cnierr] to 300

m 80 kg/cn2 to 120 kg/cnferr]- ' Fi g.
a-kneadi ng extruder.: and.a tabl et nolding nold
he sem conduct or seallng re3|n tabl ets of the
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I n Figf 4, Y kneadlng extruder 1 had a stirrer- cdﬁtalnlng resin supplylng<
passage nenber 2 connected te" the ---- florward end of the’ cylinder t hereof and
has the/éane structure-as”the kneadi ng extruder shﬁmn inoFigols #n.t
case, it is also preferred to'fornla degassi ng out’l et - 100 to. thegcylln
of the éxtruder. A tufmtable 3 has dlspgsed therein plural tablet nDIdlng
nmolds 4, 4, ... on-a'same.Circunference with a definite interval. gach
tabl et nolding nold 4 contalns an er_plunger a | over - plungek and
a cooling jacket 8 is REIM dgﬁééﬁgﬁﬁf ﬁﬁgﬁﬂ UC%@%craper 10 for
delivering each resin tablet produced I s equi pped onto the upper surface

FIELD OF THE INVENTION

The present invention relates to a resin tablet for

sealing a semiconductor chip.

BACKGROUND QOF THE INVENTION

For resin sealing (package) of a semiconductor chip
using a resin composition, a transfer molding method is usually
used. In the transfer molding method, the semiconductor chip
is set in a mold cavity of a transfer molding machine, a tablet
comgrising a thermosetting resin composition is placed in a
chamber of the +transfer molding machine, the tablet is
plasticized by heating and at the same time pressed by
plungers, the plasticized resin is introduced into the mold
cavity through a spool, a runner, a gate, etc., and forming and
setting are completed. Further, a method for sealing a
semiconductor chip with a small tablet, which is called a
multiplunger system and belongs to the category of the transfer
molding method, has recently been proposed.

Hitherto, as the tablets, those produced by a cold
compression molding method (i.e., & method wherein a raw
material is plasticized and kneaded by a hot roll or a heat
extruding machine, after cooling the kneaded material is
powdered by a grinder, a prescribed amount of the powder is
supplied into a mold, and the -powder in the mold is compressed

and molded into tablets by an upper plunger and a lower'plunger




of the turn table. For producing the sem conductor sealing resin
tablets conprising an epoxy resin conposition of the present invention
usi ng the apparatus shown in Fig. 4, in general, after pre- mxing a
curing agent and a curing accel erator ang pre-mixing a filler and a
surface treating agent followed by renoving the volatile conponents forned
and m xing both the mxturés with other necessary conponents by the sane
manners as described above to obtain an epoxy resin conposition, the epoxy
resin conpostt ireen stemperitere p ahre kneadi ng Hoteweley binoweatheag tiablethe
kneadi ng extruder 1 while, preferably, evacuating the inside of the
cyl i nder froRre@ecedghyssthr) anveetdesy;ikadl metdodrsangia imes imango msdsist iagw
(having a tenperature of from80[err]Cto 120[err]C) is supplied into one
tabl et nol di RS nd| i h M@isttuge content (the water adsorbing area is large
due to the large voids), when a semiconductor chip is sealed
with the tablet, air in the voids and moisture evaporated at
the transfer molding temperature (150°C to 180°C) are degassed
insufficiently, whereby voids are liable to form in the sealing
resin, and the voids weaken the strength of the semiconductor
device itself, reduce the reliability of the device, and cause
poor products, which inevitably result in lowering the yield of
the semiconductor devices.

The inventors already proposed a method for producing
tablets wherein a resin supplying passage member is connected
to the forward end of a screw-containing cylinder of a kneading
extruder, a kneaded molten resin having compounded therewith a
curing agent in the cylinder is injected in a tablet-molding
mold through the resin supplying passage member at an extruding
pressure, and is molded under pressing (hereinafter, the method
is referred to as a "plasticization pressuring method") as
described in U.S. Patent Application Serial No. 07/978,439
filed November 18, 1992 (corresponding to WO 92/16969,
published on October 1, 1992).

It is well known that the removal of the voids in the
tablet and the reduction of the moisture content of the tablet

e ; . - : A %

are effective for removing the voids formed &t sealing a

semiconductor chip with a tablet.
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about 40[err]C) through the resin supplying passage nenber 2 by the

19 screw extruding force of the kneading extruder 1 while stirring the
resin conposition with the stirrer in the resin supplying passage nenber

2. Wien filling of the nolten resin conposition in the tablet nolding nold
I's conpleted, a signal of conpleting fiFlling of the resin is generated by
a pressure detector such -as a load cell, etc., as in the above-described
case of using the apparatus shown in Fig. 1 to rotate the turn table 3 to
the direction shoWin®es the ther ovesimd whbhetheobteinedaphet thel gilggtici-

zation pressurizing method described above, the compressibility
[a ratio of an apparent specific gravity of a tablet to a
specific gravity (a true specific gravity) of the tablet when
voids in the tablet are decreased to 0] of the tablet can be
increased to at least 98%, i.e., the voids in the tablet can be
substantially reduced to 0 and also the moisture content of the
tablet can be decreased below 0.02% by weight, by the plastici-
zation pressurizing method described above, the amount of the
voids formed at sealing a semiconductor chip described above
can be decreased as compared to the case of using the
convéntional tablets.

Now, in a recent highly integrateé semiconductor
device, each of the semiconductor chips is expensive and hence
the more improvements of the yield and the reliability by the
decrease of voids in the tablets have been required.

However, according to the inventors’ experimental
result, it was found that there was a limit in the decrease of
the wvoids in the sealed molding article using the tablet
obtained by the plasticization pressurizing method. In fact,
when QFP-80 pins were sealed by a transfer molding machine of
16 sets of chambers each coupled with 2 cavities, total cavity
number being 32, using the tablets each having a content of
water as a volatile matter, i.e., a moisture content of 0.02%,

the compressibility of 98%, the outer diameter of 13 mm and the

G
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nold 4 reaches the injection outlet 21 of the resin supplying passage
menber 2, the turn table 3 is stopped and the supply of the nolten resin
‘conposition into the tablet nmolding nmold 4 is initiated. In

addi tion, when the resin is cut by slidi,ng by the rotation of the turn
table 3, the resin is cut by sliding while being pressed by a back
pressure (extrudi ng pressure), whereby the weight accuracy of the tablet
is further inproved. On the other hand, directly after parting the
tabl et nohgight i d204 meonphet iyPey | (RHEraee Yakue hplfenthe egiodds
conposition fromthe injection outlet 21 of the resin supplying_ passage
menber 2, éﬁléﬁﬁéﬁrppﬁnaérl?éanprédﬂ@édPFﬁtBn?hEavﬁéﬁléﬁaﬁ£?§iﬁg mol d 4,

t he upper plunger 5 and the | ower | unger 6 are transferred together with
t he tEPn tgbleg3 fhus, as a result[%f q vestigating é%e reason %%ereof,

the inventors have found that a slight amount of volatile
components comprising organic low molecular weight compounds
(e.g., ketone series, alcohol series, and aromatic hydrocarbon
series compounds) other than water remaining in the raw
materials of a resin composition constituting the tablets and
a slight amount of volatile coﬁponents comprising organic low
molecular weight compounds formed by the reaction of the raw
mate:ials each other at the production of the tablets are
confiined in the tablets and they are vaporized at the transier
molding temperature in the case of sealing a semiconductor
chip, thereby forming voids.

According to the inventors’ experiment, "the reaction
of the rew materials each other" described above means
formation of aromatic hydrocarbons, etc., by the reaction of a
curing accelerator and a curing agent, formation of lower
alconols by the reaction of a filler and a surface treating
agent for the filler, etc.

Further, in the plasticization pressurizing method
described above, a resin supplying passage member is eguipped
to the forward end of the cylinder of an extruding machine and
when the outlet of the resin supplying passage member ccincides
with the resin injection inlet of a tablet molding mold, the

injectiorn of a resin into the mold is conducted. Accordingly,




resin conmposition in the tablet nolding nold 4 is pressed by the upper
plunger 5 and the | ower plunger 6 at a pressure of fromabout 50 to 300
‘kg/cnmferr] while cooling (by circulating cooling water adjusted to a
tenperature of from5[err]Cto 50[err]C
20 t hrough the cooling jacket 8 of tﬁ% turn table 3), the sem conductor
sealing resin tablet solidified by cooling in the nold is released from
the nold by pushing up of the |ower plunger before the scraper 10, and the
tabl et is tgigynsf oy deecomes necessary to spontaneocusly stop a stream of
the resin in the resin supplying passage member until the
injection of the next resin, the stream of the resin in the
resin supplying passage member becomes intermittent. Thus,
while the stream of the resin is stopped, gelation of the
molten resin composition (compounded with a curing agent) is
accelerated to accelerate growth of gelled particles and if the
gelled particles are larger than the thickness of the gate at

transfer molding described above, gate clogging occurs.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a semiconductor sealing resin tablet capable of
restraining formation of gelled particles of the tablet
produced by the plasticization pressurizing method described
above, capable of smoothly sealing a semiconductor chip by a
transfer molding method without accompanied by gate clogging,
and capable of sealing a semiconductor chip by transfier molding
without forming voids and with a high quality.

The semiconductor sealing resin tablet according to the
present invention is formed by solidifying a molten
thermosetting resin composition by cooling, wherein the content
of volatile matters is 0.05% by weight or less and the content
of gelled particles in the tablet is 0 for 60 mesh on and 10
ppm or less for 100 mesh on.

In addition, the "volatile matters" or “volatile

components" in the present invention, unless otherwise




fromthe turn table by the action of the scraper 10. The nunber
a pair of the upper plunger and the | ower plunger described above is

pl ur al

resin

conposition as descri bed above,
are continuously produced. -

and by the turn table system of operating each upper and | ower
pl ungers to each tablet nolding nold 4 guccessively filled with the nolten
sém conductor sealing resin tablets

In the case of using the apparatus

shown by Fig. 1 or Fig. 4, for increasing the production speed of the

resin
hol der

tabl gh8ichtels efdarttyecontiangr aastest heogerhag spaad @fchéh@c el
or the turn table, or to increase the disposed nunber o

t he tabl

nol di ng nol fls1écanakheséigine t aldmpchnaied at Fudeheme thiemeconcerasest hehe
suppl ying speed of the resin conposition into the tablet supplying nold

volatile matters comprising organic low molecular weight
compounds in the volatile matters is preferably 0.03% by weight
or less.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a slant view showing an example of the
production apparatus used for the production method of the
semiconductor sealing resin tablets of the present invention,

Figure 2 (a) 1is a cross sectional view showing the
stirrer in the apparatus shown in Fig. 1,

Figure 2 (b) is the cross sectional view cut along the
line A-A in Fig. 2 (a),

Figure 2 (c) is a cross sectional view showing other
example of the stirrer,

Figure 3 1is a schematic view showing a preparation
scheme of a resin composition used for the production method of
the semiconductor sealing resin tablets of the present
invention,

Figure 4 is a slant view showing other example of the
production apparatus used for the production method of the
semiconductor sealing resin tablets of the present invention,
and

Figure 5 is a view showing the calculation state of the
compressibility of the semiconductor sealing resin tablet of

the present invention.
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The resin tablet of the present invention is used in the case of sealing a
sem conductor chip by transfer nolding. That is, a sem conductor chip is
set in the nold cavity of a transfer nolding nmachine, the resin tablet of
the present invention is placed in the chanber of the transfer nolding
machi ne, the tablet is plasticized by heating and pressed by a plunger,
the plasticized resin is introduced into the nold cavity through a spool,
a runner, a gate, etc., and form ng and

21 DETAILED DESCRIPTION OF THE INVENTION

The present invention is described in detail below.

In general, the thermosetting resin composition used in
the present invention comprises a thermosetting resin such as
an epoxy resin as the main component, and contains at least a
curing agent, a curing accelerator, a filler, and a surface
treating agent such as a silane coupling agent.

For determining the content of the volatile matters in
the'present invention, a method of dissolving 5 g of the resin
tablets in 5 ml of dehydrated acetone and measuring the
supernatant liquid by gas chromatography can be used.

In the present invention, the volatile matters are
water and organic low molecular weight compounds (organic
solvents). The content of water in the volatile matters is
preferably 0.02% by weight or less and the content of the
organic low molecular weight compounds in the volatile matters
is preferably 0.03% by weight or less.

The content of the gelled particles in the resin tablet
of the present invention can be measured by the following
method.

100 g of the resin tablets are dissolved in 300 ml of
acetone with stirring, the solution is filtered by two stage
screens of 60 mesh and 100 mesh, and the amount of the gelled
particles (acetone insoluble matters) of 60 mesh on (remained
on the screen of 60 mesh) and the amount of the gelled

particles (acetone insoluble matters) of 100 mesh on (remained
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curing of the resin are conducted to obtain a sealed sem conductor device.
In this case, after pre-heating the tablet by high-frequency induction
heating, the tablet can be placed in the chanber of the transfer nolding
machi ne. Further, the sealed seniconduc%or devi ce descri bed above is
generally post-cured at a tenperature of "165[err]C to 185[err]C for from5
to 10 hours. When-"the resin tablet conprising the thernosetting
resin conposition prepared by conpounding a thernosetting resin as the

mai N conponent tid B <ol 030 199ehkbshd GREI maasa%al eertateortwoasftatghegcﬁegn@_
surface treating agent is produced, ‘volatile conponents conpri Sing organic

| ow nol ecul Yanv®iedBY,, £0RPOXAHS1AT AT neRds dy) thfslr&@:taw&%o%ahh% E@Vier
materials each other, for exanple by the reactron of the fifll and the

is frequently contained in these acetone insoluble matters, the
gelled particles thus collected are heated in a crucible at
400°C for 2 hours to burn up organic compeonents (i.e., the true
gelled particle content), the amount of the inorganic filler is

measured, and the content of the gelled particles is obtained

by the following formulae.

Gelled particle content (X) = (Acetone insoluble
matters) - (Amount of the inorganic filler)
Gelled particle content (ppm) = [gelled particle

content (X) g/100 g] x 10°

In the resin tablet of the present invention, the
content of the volatile matters and the contents of the gelled
particles are specified as described above, and also it is
preferred that a deviation of a distribution of the
compressibility is less than % 1%, the compressibility is at
least 98B%, the content of metallic impurities is less than 50
ppm, preferably less than 20 ppm, and more preferably 10 ppm,
and the Shore hardness (measured at 23°C) is at least 65.

The compressibility (C) can be obtained by the
following equation;

C = [(W/D)/V] x 100%

wherein 0 (g/cm’) is a specific gravity of a cured resin
tablet, V (cm’) is a volume of the resin tablet, and W (g) is

a weight of the resin tablet. The cured resin tablet of this
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surface treating agent and the reaction of the curing agent and the curing
accelerator, and the vol.atile conponents becone the serious cause of
forming the voids in the resin sealed article. However, in the resin
tabl et of the present invention, the caoftent of the volatile conmponents
I's restrai ned bel ow 0.05% by weight (containing water), whereby the
contents vaporized at the transfer nol ding tenperature can be
substantially decreased to a slight anount. Further, since the

oL et LSS 5o M8 8, A BTN, Lo ofELER
of the distoitbutsen @hdthe MaEespitd ides i thiba ke Bt BW 58n JELEGd P ng
machine under pressure of 200 kg/cm?.

When the resin tablet is a columnar form, the deviation
(Ri) of the distribution of the compressibility is obtained as
follows.

The columnar tablet is split into a;, a,, a;, and a, in
the lengthwise direction as shown in Fig. 5 (the split number
is usually 4), the compressibility Ci of each split tablet
piece is obtained by the manner described above, the average
value C, of the compressibilities Ci is obtained, and the
deviation (Ri) is calculated by the following equation:

Ri = (Ci - Cu)/C, x 100%

When the tablet is other form than a columnar form, the
tablet is properly split into 4 portions each having an equal
volume and then Ci and C, can be obtained by the manners
described above.

The metallic impurities are substantially metals, and
metal compounds such as metal oxides, etc., are not included in
the “"metallic impurities"”. The metallic impurities are
measured by a magnetic analyzer (e.g., TMA-01, trade name, made
by Tatsumori Kogyo K.K.).

The amount of fine powders attached to the tablet can
be measured by scattering the fine powder on the surface of the

tablet by an air gun of an air pressure of from 2 to § kg/cm?.
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22 of the tablet is lower than 1% the slight anmount of air is

uni formy distributed, whereby the anmount of air carried can be
substantially decreased to O. Thus, the formation of voids in the
sealing step of a semi conductor chip can,be prevented well.

Furthernore, in the sem conductor sealing resin tablet of the present

I nvention, since the conterit of the gelled particles is 0 for 60 nesh on
and is 10 ppmor less for 100 nmesh on, clogging of a gate can be prevented

even when the gatepys shah! Qe apfe! ANa! epelik Ngeah DeaBIDOt WY/ tne

conduct ed. Furthernore, in the resin ta e present
present invention is that, when the tablet is a columnar form,

it is preferred that the outer diameter (D) is 20 mm or less,
and the ratio L/D of the length (L) to the outer diameter (D)
is 1 or more (usually up to 10}, or the outer diameter (D) is
at least 20 mm and the ratio L/D of the length (L) to the outer
diameter (D) is wusually 1 or less (usually lower limit: 0.2).

The Shore hardness of the resin tablet can be measured
by a Shore D hardness tester (at a measurement temperature of
23°C).

The thermosetting resin composition used in the present
invention generally comprises a thermosetting resin as the main
component, a curing agent, a curing accelerator, a filler, and
a surface treating agent (an agent of treating the surface of
the filler for increasing the bonding strength between the
filler and the thermosetting xresin), but the thermosetting
resin composition of the present invent;on.may further contain,
if necessary, other additives such as a mold-releasing agent,
a pigment, a flame retardant, a flame retardant assistant, etc.

The proportions of the constituting components in the
thermosetting resin composition of the present invention are,
for example, 100 parts by weight of a thermosetting resin as
the main component, from 10 to 30 parts by weight of a flame
retardant assistant, from 40 to 80 parts by weight of a curing
agent, from 200 to 1,900 parts by weight of a filler, from 10

to 20 parts by weight of a flame retardant, from 1 to 3 parts
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I nvention, by decreasing the content of netallic inpurities below 50 ppm
the generation of the spark of a high frequency induction heating
apparatus can be prevented at high frequency induction heating of the
resin tablet and al so, since the conpressibility of the resin tablet is at
| east 98% the dielectric constant of*the whole tablet is stabilized and
the anmount of heat generated at high frequency induction heating of the
resin tabl et beconmes uniform whereby transfer nolding is stabilized.

By deor easi ngy thgs 8hi A 19 ARRUNLRbad iGN HET £xohl NPT Lol NApa 750 ARsh

to the resin l et of pr esent tion less than 0
wei ght, the gailtfif AN CRLGRERENAEronehl tb0 XIRAUNBLPIwai g 89”QUEh9E

seal ing factory.
accelerator, and from 1 to 3 parts by weight of a surface
treating agent.

Examples of the thermosetting resin as the main
component which can be used are an epoxy resin, a silicone
resin, a polyimide resin, etc. Of those, the epoxy resin is
particularly preferred.

When the thermosetting resin as the main component is
an epoxy resin, in particular, novolac type epoxy resin, a
novolac type resin such as cresol novolac, phenol novoloc,
etc., are preferably used as the curing agent, and triphenyl
phosphine, DBU [1,8-diazabicyclo-(5,4,0)-undecene-7), an
imidazole series compound, etc., are preferably used as the
curing accelerator. The volatile components formed by the
reaction of the curing agent and the curing accelerator are
benzene, etc. Further, a silica powder is preferably used as
the filler, and B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
Y-glycidoxypropyltrimethoxysilane, N-fB-(aminoethyl)-7 -
aminopropylmethyldimethyldimethoxysilane, etc., ars preferably
used as a surface treating agent for the filler. The volatile
matters formed by the reaction of the filler and the surface
treating agent are methanol, etc.

In producing the resin tablet of the present invention,

the epoxy resin, the curing agent, the curing accelerator, the

i il
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23 By increasing the Shore hardness of the tablets to at | east
65, the loss of the tablets during transportation can be surely prevented.
In the production nmethod of the sem conductor sealing resin tablets of the
present invention, after previously remqgving the volatile conponents
formed at heat kneading the raw material®s each other (for exanple, the

vol atil e conponents fornmed at the contact stage of a curing agent and a
curing accelerator and the contact stage of a filler and a surface

filler, the surface treating agent, etc., which are the
constituting components of the resin composition for producing
the resin tablet are previously heated (e.g., to about 150°C
for about 30 minutes) under reduced pressure separately or as
a mixture thereof, whereby the volatile components contained in
these components and formed by the reaction of the components
are removed.

The semicondcutor sealing resin tablet of the present
invention can be obtained by, after previously removing at
least the volatile components formed by the reactions of the
raw materials each other, which are the constituting components
of the thermosetting resin composition for producing the
semiconductor sealing resin tablet of the present invention and
preferably simultaneously removing the volatile components
contained in the raw materials, compounding the thus treated
components with other components to obtain a thermosetting
resin composition, kneading and melting the composition in a
kneading extruder in which the forward end of the screw-
containing cylinder is connected to a stirrer-containing resin
supplying passage member, and injecting the kneaded and melted
resin into a tablet molding mold through the resin supplying
passage member containing & stirrer while stirring the resin
composition with the stirrer, and pressing the resin
composition at an extruding pressure.

In general, & curing agent and a curing accelerator are

mixed, the volatile components formed are removed, a filler and

| 19007 996 |
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treating agent), the whole resin conposition is supplied to the kneading
step, whereby the content of the volatile matters can be greatly reduced
as descri bed above. In the production nmethod of the sem conductor
sealing resin tablets of the present iqﬁfntion, when the outlet of the
resin supplying passage nenber coincides™with the injection inlet for the
resin conposition of a tablet nolding nold, the resin conposition is
supplied to the nold and the supply of the resin is spontaneously stopped

until the nextsuresice COFBASihEOMgdrt SYRBkeed aBdeSimbeed) IHRPPLBYathte
supply of the resin conposition, the resin conposition in the resin
suppl yi ng ¢@assagent@enbeimes el methomedd,, e phegnasa ufesgetidétent ohrkhe

resin conmposition can be restrained well and also the formation of gelled

particl es cetebheamsiuraiateedinvkl bther components to obtain a thermosetting
resin composition. The resin composition is kneaded and melted
in a kneading extruder wherein the forward end of the screw-
containing cylinder thereof is connected to a stirrer-
containing resin supplying passage member, and the resin
composition is injected in a tablet molding mold through the
kneaded molten resin supplying passage member while stirring
the resin composition therein, and molded under extruding
pressure.

An example of the production method of the
semiconductor sealing resin tablet of the present invention is
explained below.

Fig. 1 shows examples of a kneading extruder and a
tablet molding mold used for the production of the
semiconductor sealing resin-tablets of the present invention.

In Fig. 1, a kneading extruder 1 has a cylinder 11
containing therein a screw and it is preferred to form a
degassing outlet 100 to the cylinder for reducing the pressure
in the inside of the cylinder 11. A mold holder 3 is
reciprocated along_track rails 9,9 and is equipped with a
cooling jacket 8. A tablet molding mold 4 holded by the mold
holder 3 can be closed by an upper plunger 5 and a lower

lun

o
Q

er 6. A resin supplying passage member 2 is connected to

t

he forward end of the cylinder 11 of the kneading extruder 1,
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In the production nmethod of the resin tablets of the present invention,
since the resin conposition is injected into the tablet nolding nold in a

softened state and pressurized 24
therein, the resin conposition can be prgssurized well even in the inside
thereof and the pressurized force can be relatively |owered. Al so, the

resin conposition in thé nold is pressurized while cooling the nold
and hence since in spite of the action of the surface pressure between the

inside surfaggta@hst henBebdnand theFes N eEPOshbi 0sudpaEE]g &P di NGedihe
injection outlet 21 of the resin supplying passage member 2 can
be slidably brought into contact with the upper surface of the
tablet molding mold 4. A numeral 10 shows a tablet delivery
means.

As the stirrer-containing resin supplying passage
member 2 described above, a resin supplying pipe 2 equipped to
the forward end of the cylinder 11 and containing therein a
stirrer 22 fixed to the forward end of a screw 12 in the
cylinder 11 as shown in Fig. 2 (a) and Fig. 2 (b) [i.e., the
cross sectional view taken along the line A-A in Fig. 2 (a)]
can be used. In addition, the clearance between the inside
wall of the resin supplying pipe 2 and the stirrer 22 is
generally 1 mm or less, and preferably 0.5 mm % 0.1 mm.

When a twin-screw kneading extruder 1 is used, the
kneading extruder 1 equipped with a resin supplying pipe 2 at
the forward end of the cylinder 11 such that the resin
supplying pipe 2 is in a same line as one screw 121 of them and
having a stirrer 22 fixed to the forward end of the screw 121
can be used as shown in Fig. 2 (c).

A method for producing the semiconductor resin tablets
of the present invention comprising an epoxy resin composition
using the apparatus as shown in Fig. 1 1is explained below.

For producing the resin tablets of the present
invention using the apparatus, as shown in Fig. 3, a filler and

a surface treating agent are pre-mixed with a Henschel mixer




adhesive force between the inside surface of the nold and the
conposition is decreased by cooling and the shrinkage of the

resin
resin having

a large expansion coefficient by cooling is |larger than the shrinkage of

the nold by cooling, the tablet nolded n be snoothly taken

out of the

nmold by a relatively |ow releasing force. Since in the above

production step, a grinding step is not required different f
conventional cold conpression nolding nmethod, the formation

powder canybe apievend ediwelkearbthiacaontLndr 0ba MekalidLor i
easi |y decreased bel ow 50 ppm In the prodiction ne

rom a
of a netal

ugkt hes gan be
hod of the

resin tabl epgeof t3hauo@f§feB§/ anveidd-drydheHf e A fifs 1RpeeEmboe the

rel easing the nolded tablet fromthe nold can be substantial

| y unnecessary

volatile matters (organic low molecular weight compounds, etc.)
formed by the reaction of the filler and the surface treating
agent. Apart from this, a curing agent and a curing
accelerator are mixed under heating (e.g., 150°C, 30 minutes)
by & vacuum mixing kiln R to previously remove the volatile
matters (organic low molecular weight compounds, etc.). The
above two mixtures from which the volatile components were
removed are uniformly mixed (dry blend) by a Henschel mixer M
together with other necessary components such as an epoxy
resin, a mold-releasing agent, a pigment, a flame retardant, a
flame retardant assistant, etc., to obtain an epoxy resin
composition.

The epoxy resin composition is supplied tc the kneading
extruder 1 shown in Fig. 1, the epoxy resin composition
supplied in a hopper of the kneading extruder 1 is sent to the
inside of the heating cylinder 11 oif the kneading extruder 1 by
the rotation of the screw in the kneading extruder 1 and melt-
kneaded under heating to usuelly a temperature of from about 60
to 150°C while, preferably, evacuating the inside of the
cylinder from the degassing outlet 100. The molten resin
composition is filled in the tablet molding mold 4 through the
resin supplying passage member 2 by the extruding force of the
screw. In this case, by equipping a pressure detector such as

a load cell, etc., to the lower plunger 6, the injection




(Il ower than 1/200) and as a result thereof, the chanber of the transfer
nol di ng machi ne can be designed wth a high accuracy, whereby the

cl earance between the tablet nolded and the inside surface of the pot can
be greatly reduced and fromthis point, ghe voids in the tablet can be
effectively renoved. 1 25

Further, in the production-nethod of the resin tablets of the present

i nvention, since cooling of the tablet in the nold proceeds fromthe outer

surface to EQESEQ§Ed%ftWﬂéKHOl€éH3resin is detected and when filling of

the molten resin is completed, a signal of completing filling
of the resin is generated.

When the signal of completing f£illing of the resin is
received, a mold holder 3 is transferred along the track rails
9 and when the tablet molding mold 4 reaches to position of the
injection outlet 21 of the resin supplying passage member 2,
the mold holder 3 is stopped. The resin filled in the tablet
molding mold thus transferred is molded while being pressed by
the upper plunger 5 and the lower plunger 6 at a pressure of
from about 50 to 300 kg/cm?. In this case, cooling water
adjusted to a temperature of from 5°C to 50°C is circulated
through a cooling jacket 8 of the mold holder 3.

The cooled resin (from about room temperature to 50°C)
is pushed up by the lower plunger 6 and the resin molding,
i.e., a tablet 7 thus pushed up, is ejected by the tablet
ejecting means 10.

"When £illing of the molten resin in another tablet
molding mold is completed, the mold holder is transferred, and
the procadure described above is repeated.

In the above procedure, when £filling of the resin in
the tablet molding mold of the left side {or rignht side) is
completed and until the initiation of filling the resin in the
tablet molding mold of the right side (or left side), the
injection of the ressin composition is spontaneously stopped by
the slideble contact of the injection outlet 21 of the resin
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the tablet is exposed to a high tenperature for a |onger tine
|y give the property of slightly short gelling time. On the
at transfer nmold nolding of a sem conductor chip using the
et of the present invention, ghere is a tendency that the
the tablet is nore quickly f

ui di zed than the central portion,

e nore quickly flows in the cavity and the central portion flows

ity delayed in time. Accordingly, when the gelling time of the

cont el POk bR oho sk abhheeal SDLLY S0viorg TRACILEN o cor
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he present invention is described in nore detail

terthe {9l |1Q)Maﬂged5<%m eghands£opparat tyer B4a8p! ame rotatlon
thereof, the resin composition in the resin supplying passage
member 2 can be stirred and fluidized well, whereby the
formation of the gelled particles can be prevented well and the
gelled particles having a particle size of 60 mesh on can be
decreased to 0.

In the above-described production system, the supplying
temperature of the resin composition into the molding mold is
generally from about 80°C to 120°C and the temperature of the
molding mold is from about room temperature to 50°C. Usually,
a cooling water (usually warm water) is circulated through the
mold to cool the resin tablet formed in the mold from the
surface to the inside thereof and in the resin tablet thus
cooled, the gelling time at transfer molding generally becomes
shorter a little from the surface to the inside thereof. The
suriace temperature of the tablet taken out from the mold is
usually 50°C or lowerx.

The pressure at the production of the tablet is
generally from 50 kg/cm® to 300 kg/cm?, and preferably from 80
kg/cm® to 120 kg/cm’. |

rig. 4 shows another examples of a kneading extruder

and a tablet molding mold used for the production of the

semiconductor sealing resin tablets of the present invention.

> i v -

P
e W
Kt pricnsiyinren - i
e ke a3 4 e e W 48 e




but it should be understood that the present invention is not construed as

being limted thereto. Al parts, percents, ratios and the |ike are by
wei ght unl ess ot herw th indi cat ed. EXAVPLE 1

The conponents of a resin conposition USEQ were as foll ows.

26 Parts
Cresol Novol ac Type Epoxy Resin (epoxy 100

In Fig. 4, a kneading extruder 1 has a stirrer-
containing resin supplying passage member 2 connected to the
forward end of the cylinder thereof and has the same structure
as the kneading extruder shown in Fig. 1. In this case, it is
also preferred to form a degassing outlet 100 to the cylinder
of the extruder. A turn table 3 has disposed therein plural
tablet molding molds 4, 4, ... on a same circumference with a
definite interval. Each tablet melding mold 4 contains an
upper plunger 5 and a lower plunger, and a cooling jacket 8 is
formed around each molding mold 4. A scraper 10 for delivering
each ‘'resin tablet produced is equipped onto the upper surface
of the turn table.

For producing the semiconductor sealing resin tablets
comprising an epoxy resin composition of the present invention
using the apparatus shown in Fig. 4, in general, after pre-
mixing a curing agent and a curing accelerator and pre-mixing
a filler and a surface treating agent followed by removing the
volatile components formed and mixing both the mixtures with
other necéssary components by the same manners as described
above to obtain an epoxy resin composition, the epoxy resin
composition is supplied to the kneading extruder 1, kneading in
the kneading extruder 1 while, preferably, evacuating the
inside of the cylinder from the degassing outlet 100, and the
molten resin composition (having a temperature of from 80°C to
120°C) is supplied into one tablet molding mold 4 (kept at

about 40°C) through the resin supplying passage member 2 by the
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equi val ent 195) Cresol Novol ac (hydroxy group equival ent

80 107) (curing agent) Tri phenyl phosphi ne (curing

accel erator) 2 Fused Silica Powder (filler)

500 [err]-(]ycidoxypropyltrinet@gxysilane

(surface treating agent) Brom nafed Epoxy Resin (epoxy equival ent
275) 10 (flame retardant) Car nauba Wax (nol d-rel easi ng
agent) 2 Car bon Bl ack (pignent)

2

s chR, RQGNCTINQN fapRar 8t Ushs havdhd Thd ekt rhdas 1UGRd 1 e 'srleﬁrrin%

construction of the stirrer in the production apparatus was that of th

stirrer shawe ifediing.congditish thieclsi ttee it itwer t abl elie b i Ags BTy RS 13

mmin the inside dianmeter and 20 mm

passage member 2. When filling of the molten resin composition
in the tablet molding mold is completed, a signal of completing
filling of the resin is generated by a pressure detector such
as a load cell, etc., as in the above-described case of using
the apparatus shown in Fig. 1 to rotate the turn table 3 to the
direction shown by the arrow and when the next tablet molding
mold 4 reaches the injection outlet 21 of the resin supplying
passage member 2, the turn table 3 is stopped and the supply of
the molten resin composition into the tablet molding mold 4 is
initiated.

In addition, when the resin is cut by sliding by the
rotation of the turn table 3, the resin is cut by sliding while
being pressed by & back pressure (extruding pressure), whereby
the weight accuracy of the tablet is further improved.

On the other hand, directly after parting the tablet
molding mold 4 completing £illing of +the molten resin
composition from the injection outlet 21 of the resin supplying
passage member 2, an upper plunger is introduced into the
tablet molding mold 4, the upper plunger 5 and the lower
plunger 6 are transferred together with the turn table 3, the
resin composition in the tablet molding mold 4 is pressed by
the upper plunger 5 and the lower plunger 6 at a pressure of
from about 50 to 300 kg/cm? while cooling (by circulating

cooling water adjusted to a temperature of from 5°C to 50°C
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i n height. In the conponents descri bed above, the filler and the
surface treating agent were m xed by a Henschel m xer for 30 mnutes and
the volatile conponents (nmethanol, etc.) formed by the reaction of the
conponents were renoved by heat-treating.at 150[err]C for 2 hours. Apart
fromthis, the curing agent and the cur?ﬁg accelerator were placed in a
vacuum m xi ng kil n and volatile conponents [aromatic hydrocarbons
(benzene, etc.), etc.] forned by the reaction of the conponents were

previously through the cooling jacket 8 of tRé turn table 3), the
semiconductor sealing resin tablet solidified by cooling in the
mold is released from the mold by pushing up of the lower
plunger before the scraper 10, and the tablet is transferred
from the turn table by the action of the scraper 10.

The number of a pair of the upper plunger and the lower
plunger described above is plural and by the turn table system
of operating each upper and lower plungers to each tablet
molding mold 4 .successively filled with the molten resin
composition as described above, semiconductor sealing resin
tablets are continuously produced.

In the case of using the apparatus shown by Fig. 1 or
Fig. 4, for increasing <the production speed of the resin
tablets, it is effective to increase the moving speed of the
mold holder or the turn table, or to increase the disposed
number of the tablet molding molds 4 on the turn table 3 and at
the same time increase the supplyving speed of the resin
composition into the tablet supplying mold 4.

The resin tablet of the present invention is used in

sealing a semiconductor chip by transfer molding.

Hh

the case o
That is, a semiconductor chip is set in the mold cavity of a
transfer molding machine, the resin tablet of the present
invention 1is placed in the chamber of the transier molding
machine, the tablet is plasticized by heating and pressed by a
vlunger, the plasticized resin is introduced into the mold

cavity through a spool, a runner, a gate, etc., and forming and
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renoved under the conditions of 150[err]C, 30 m nutes, and 500 torr.

The surface treating agent-added filler and the reaction product of the
curing agent and the curing accelerator were blended with other conponents
(the epoxy resin, etc.) by a Henschel n&xer for 30 mnutes to obtain an
epoxy resin conposition and the bl ended époxy resin conmposition was
supplied to the kneading extruder (the extruder 1 in Fig. 1) having an

i nside dianmeter of the cylinder of 50 mm and of an injecting anount

(average vakyejnsef &9 k ou e ad er atur g pas abqut
110[err] C. Thgennldlngh%reggﬁgg |§9$hebegggkggan0%§|n§ erIr1a 2 s%§18d

kg/cnferr] saflitbBgaterBer dieedf a@O0ldmos Wak8E , Cid il At hpg- BQStEHS' e

j acket of the nold holder was 20[err]C. In addition, an evacuation

treatment tablethBy high-frequency induction heating, the tablet can be
placed in the chamber of the transfer molding machine.
Further, the sealed semiconductor device described above is
generally post-cured at a temperature of 165°C to 185°C for
from 5 to 10 hours.

When the resin tablet comprising the thermosetting
resin composition prepared by compounding a thermosetting resin
as the main component with &a curing agent, a curing
accelerator, a filler and a surface treating agent is produced,
volatile components comprising organic low molecular weight
compounds are formed by the reactions of the raw materials each
other, for example, by the reaction of the filler and the
surface treating agent and the reaction of the curing agent and
the curing accelerator, and the volatile components become the
serious cause of forming the voids in the resin sealed article.
However, in the resin tablet of the present invention, the
content of the volatile components is restrained below 0.05% by
weight (containing water), whereby the contents vaporized at
the transfer molding temperature can be substantially decreased
to a slight amount.

Further, since the compressibility of the tablet is at
least 98%, the amount of air carried can be decreased to a

slight amount and in particular, since the deviation of the

distribution of the compressibility in the lengthwise direction
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degassing outlet 100 of the kneadi ng extruder was not appli ed. The
resin tabl et obtained was a columar formhaving a dianeter of 14 mmand a

hei ght of 17 nm When the content of the volatile matters in the
tabl et was neasured by gas chronatogra , the content was 0.04% and the
conponents were as follows. That is, th ter content was 0.02% the

content of nethanol was 0.01% and the content of benzene was 0.01%
In addition, the contents of the volatile matters of the tablet were

measur ed by 0as, chy gmatography, as descriped . gbove,and the deta) s, theyeof
uniformly distributed, whereby the amount of air carried can be
substantially decreased to 0.

Thus, the formation of voids in the sealing step of a
semiconductor chip can be prevented well.

Furthermore, in the semiconductor sealing resin tablet
of the present invention, since the content of the gelled
particles is 0 for 60 mesh on and is 10 ppm or less for 100
mesh on, clogging of a gate can be prevented even when the gate
is shallow, and transfer molding can be smoothly conducted.

Furthermore, in the resin tablet of the present
invention, by decreasing the content of metallic impurities
below 50 pom, the generation of the spark of a high frequency
induction heating apparatus can be prevented at high frequency
induction heating of the resin tablet and also, since the
compressibility of the resin tablet is at least 98%, the
dielectric constant of the whole tablet is stabilized and the
amount of hezat gen=srated at high frequency induction heating of
the resin tablet bscomes uniform, whereby transfer molding is
stabilized.

By decreasing the attaching amount of a fine powder
finer than 250 mesh to the resin tablet of the present
invention less than 0.002% by weight, the tablet can correspond

well to cleaning of a semiconductor sealing factory.
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28 5 g of the tablet was placed in a screw pipe with a cap and

after adding thereto 5 nl of dehydrated acetone, the mnixture was shaked at

roomtenperature for 1 hour. Acetone insoluble nmatters was subjected to a

centrifugal separation (1,000 r.p.m, mnutes), and 2 [err]l (nmeasured

by a mcro syringe) of the supernatant fTquid was injected in the
I njection of a gas chromat ograph (HP5890A, trade nane, made by

YokokawaHewl ett - Packard, Ltd.). Analytical Condition: Col um:
Tenax GC (length 1 sS4 i [ of sfidler £
particles 80 to loorggesqﬁr%sqr%neghal%rﬁ% er?predrna?susr e9§5%ﬁ?o 37%) ergr % a

(10[err] C i ng=RASiE?Y RPe loss of the tablets during transportation can be
surely prevented.

In the production method of the semiconductor sealing
resin tablets of the present invention, after previously
removing the volatile components formed at heat kneading the
raw materials each other (for example, the volatile components
formed at the contact stage of a curing agent and a curing
accelerator and the contact stage of a filler and a surface
treating agent), the whole resin composition is supplied to the
kneading step, whereby the content of the volatile matters can
be greatly reduced as described above.

In the production method of the semiconductor sealing
resin tablets of the present invention, when the outlet of the
resin supplying passage member coincides with the injection
inlet for the resin composition of a tablet molding mold, the
resin composition is supplied to the mold and the supply of the
resin is spontaneously stopped until the next resin composition
is supplied and since at stopping the supply of the resin
composition, the resin composition in the resin . supplying
passage member is stirred well, the progress of gelation of the
resin composition can be restrained well and also ﬁhe formation
of gelled particles can be restrained well.

In the production method of the resin tablets of the
present invention, since the resin composition is injected into

the tablet molding mold in a softened state and pressurized

.
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m nut e) Col um Head Pressure: 80 Kpa Carrier Gas: Helium

Carrier Gas Flow Rate: 30 nl/m nute I nj ection Tenperature:
250[err]C Det ector Tenperature: 250[err]C From the area
of the chart obtained by the analytical ,conditions, the contents of the

volatile matters were cal cu- | ated. 24 Further, the conpressibility
of the tablet was at | east - 98% and in addition, when the deviation of the
distribution of the conpressibility of the tablet in the | engthw se

direction was neasured (the split nunber of fhe tablet was 4),.the ‘
therein, the resin cobmposition can be pressurized well even in

the inside thereof and the pressurized force can be relatively
lowered. Also, the resin composition in the mold is
pressurized while cooling the mold and hence since in spite of
the action of the surface pressure between the inside surface
of the mold and the resin composition during molding, the
adhesive force between the inside surface of the mold and the
resin composition is decreased by cooling and the shrinkage of
the resin having a large expansion coefficient by cooling is
larger than the shrinkage of the mold by cooling, the tablet
molded can be smoothly taken out of the mold by a relatively
low releasing force.

Since in the above production step, a grinding step is
not required different from a conventional cold compression
molding method, the formation of a metal powder can be
prevented well and the content of metallic impurities can be
easily decreased below 50 ppm.

In the production method of the resin tablets of the
present invention, the formation of taper for releasing the
molded tablet from the mold can be substantially unnecessary
(lower than 1/200) and as a result thereof, the chamber of the
transfer molding machine can be designed with a high accuracy,
whereby the clearance between the tablet molded and the inside
surface of the pot can be greatly reduced and from this point,

the voids in the tablet can be effectively removed.




devi ation was 1% or | ess. 29
Furthernore, the content of the gelled particles in the tablet of 60 nesh
‘on was 0 and the conterit" of the gelled particles of 100 nmesh on was 2 ppm
or less. The content of netallic inpur%ties was | ess than 10 ppm and the
anount of attached fine powders having“Sizes of 250 nmesh or finer was

| ess than 0.02% Al so, the Shore hardness (neasured at 23[err]C) was 70.
Using the tablet thus produced, a sem conductor chip

Further, in the production method of the resin tablets
of the present invention, since cooling of the tablet in the
mold proceeds from the outer surface to the inside thereof, the
inside of the tablet is exposed to a high temperature for a
longer time  to generally give the property of slightly short
gelling time. On the other hand, at transfer mold molding of
a semiconductor chip using the resin tablet of the present
invention, there is a tendency that thé outside of the tablet
is more guickly fluidized than the central portion, the outside
more gquickly flows in the cavity and the central portion flows
in the cavity delayed in time. Accordingly, when the gelling
time of the central portion of the tablet is slightly short,
reaction of a cull portion after transfer mold molding proceeds
well, which 1is advantageous for the prevention of the
inconvenience on molding of so-called "cull remaining”.

The present invention is described in more detail by
reference to the following Examples and Comparative Examples,
but it should be understood that the present invention is not
construed as being limited thereto. All parts, percents,
ratios and the like are by weight unless otherwith indicated.

EXAMPLE 1
The components of a resin composition used were as

follows.
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having 80 pins and having a size of 14 mfmmx 20 nmx 2.7 nmwas sealed by a
transfer nol ding apparatus (16 sets of chanbers each coupled with 2
cavities, total cavity nunber 32) and when the seal ed nol di ng was
perspectively observed by soft X rays, de average voi d nunber (void size
of at least 0.1 mmin dianmeter) per on€=cavity was 0.1 only.

EXAVPLE 2 The conponents of the resin conposition used were as
fol | ows. Parts
Cresol Novol ac Type Epoxy Resin (epoxy 100 equi val ent 195)
Phenol Novol ac (hydroxy group equival ent 107) 55 (curing agent)
Tri phenyl phosphi ne (curing accel erator) 3
Parts
Cresol Novolac Type Epoxy Resin (epoxy 100
equivalent 195)
Cresol Novolac (hydroxy group equivalent 80
107) (curing agent)
Triphenylphosphine (curing accelerator) 2
Fused Silica Powder (filler) 500
¥ -Glycidoxypropyltrimethoxysilane 2
(surface treating agent)
Brominated Epoxy Resin (epoxy equivalent 275) 10
(flame retardant)
Carnauba Wax (mold-releasing agent) 2
Carbon Black (pigment) 2

The production apparatus shown in Fig. 1 was used. The
construction of the stirrer in the production apparatus was
that of the stirrer shown in Fig. 2 (a) and the size of the
tablet molding mold was 13 mm in the inside diameter and 20 mm
in height.

In the components described above, the filler and the
sufface treating agent were mixed by a Henschel mixer for 30
minutes and the volatile components (methanol, etc.) formed by
the reaction of the components were removed by heat-treating at
150°C for 2 hours. Apart from this, the curing agent and the
curing accelerator were placed in a vacuum mixing kiln and
volatile components [aromatic hydrocarbons (benzene, etc.),

etc.] formed by the reaction of the components were previously




Silica Powder (filler) 652 [err]

- @ yci doxypropyl trinet hoxysilane (surface

1 Brom nat ed Epoxy Resin (epoxy equival ent 275)° 12
(flame retardant) 27 30
Car nabau Wax (nol d- relea5|ng agent) 5 Car bon Bl ack

(pi gment)

treating agent)

0.5 In the conponents

descri bed above, the curing agent and the curing accelerator, and the
filler and the surf

removed S%g;tre tln%ndltlons of 150°C, 30 minutes, and 500
torr.

The surface treating agent-added filler and the
reaction product of the curing agent and the curing accelerator
were blended with other components (the epoxy resin, etc.) by
a Henschel mixer for 30 minutes to obtain an epoxy resin
composition and the blended epoxy resin composition was
supplied to the kneading extruder (the extruder 1 in Fig. 1)
having an inside diameter of the cylinder of 50 mm and of an
injecting amount (average value) of 10 kg/hour. The kneading
temperature was about 110°C. The molding pressure in the
tablet molding mold was 100 kg/cm? and the temperature of
cooling water circulating the cooling jacket of the mold holder
was 20°C. In addition, an evacuation treatment from the
degassing outlet 100 of the kneading extruder was not applied.

The resin tablet obtained was a columnar form having a
diameter of 14 mm and a height of 17 mm.

When the content of the volatile matters in the tablet
was measured by gas chromatography, the content was 0.04% and
the components were as follows. That is, the water content was
0.02%, the content of methancol was 0.01%, and the content of
benzene was 0.01%.

In addition, the contents of the volatile matters of
the tablet were measured by gas chromatography as described

above and the details thereof were as follows.
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agent were pre-treated in the sane manners as in Exanple 1 and

t hese

m xtures were m xed with other conponents to obtain a resin conposition.

Usi.ng the resin conpbsSition, tablets (columar form having a dianeter

of 14 mmand a height of 17 mm were %?ed by the production apparatus
p

shown in Fig. 4 [the stirrer in the ap

atus al so had the construction

showmn in Fig. 2 (a) and (b)] while evacuating fromthe degassing outlet
100. When t he content of the volatile natters in the tablet thus
t he content was

obt ai ned was neasuged i$ téﬁgenanner as 41
0.03% and the cont&n 9 %%%h ek iMas R %ﬁh? §§Iﬁﬁi9&ﬁ§ with a capype
water contept vge, 0. 0L%, e £ROLED, & Hﬁt h@PO'deh“%sraOteO&‘V%c%%%ntefze the

cont ent of 8 nzene MBS

mixture was shaked at room temperature for 1 hour.

Acetone

insoluble matters was subjected to a centrifugal separation

(1,000 r.p.m., 10 minutes), and 2 ul (measured by a micro

syringe) of the supernatant 1liquid was injected

in the

injection of a gas chromatograph (HP5830A, trade name, made by

YokokawaHewlett-Packard, Ltd.).

Analytical Condition:

Column: Tenax GC (length 1 m, inside dianeter 2.0 mm,

size of filler particles B0 to 100 mesh)

Column Temperature: 50 to 270°C (10°C increasing per

minute)

Column Head Pressure: 80 Kpa
Carrier Gas: Helium

Carrier Gas Flow Rate: 30 ml/minute
Injection Temperature: 250°C

Detector Temperature: 250°C

From the area of the chart obtained by the analytical

conditions, the contents of the wvolatile matters were calcu-

lated.

Further, the compressibility of the tablet was at least

98% and in addition, when the deviation of the distribution of

the compressibility of the tablet in the lengthwise direction

was measured (the split number of the tablet was 4), the

deviation was *1% or less.



The conpressibility of the tablet was at | east 98% and when the deviation
of the distribution of the conpressibility in the Iengthw se direction of
the tablet (split nunber”4) was neasured, the deviation was 1% or |ess.
The content of the gelled particles of g mesh on in the tablet was 0 and
the content of the gelled particles of 1 ® nmesh on was 2 ppm or | ess.

The content of the netallic 31
inmpurities in the tablet was | ess than 10 ppm and the anount

Furthermore, the content of the gelled particles in the
tablet of 60 mesh on was 0 and the content of the gelled
particles of 100 mesh on was 2 ppm or less. The content of
metallic impurities was less than 10 ppm and the amount of
attached fine powders having sizes of 250 mesh or finer was
less than 0.02%. Also, the Shore hardness (measured at 23°C)
was 70.

Using the tablet thus produced, a semiconductor chip
having 80 pins and having a size of 14 mm x 20 mm X 2.7 mm was
sealed by a transfer molding apparatus (16 sets of chambers
each coupled with 2 cavities, total cavity number 32) and when
the sealed molding was perspectively observed by soft X rays,
the average void number (void size of at least 0.1 mm in
diameter) per one cavity was 0.1 only.

EXAMPLE 2

The components of the resin composition used were as

follows.

Parts
Cresol Novolac Type Epoxy Resin (epoxy 100
equivalent 195)
Phenol Novolac (hydroxy group equivalent 107) 55
(curing agent)
Triphenylphosphine (curing accelerator) 3
Silica Powder (filler) 652
Y-~Glycidoxypropyltrimethoxysilane (surface
treating agent) 1
Brominated Epoxy Resin (epoxy egquivalent 275) 12

(flame retardant)
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of the fine powder attached to the tablet was | ess than 0.02% The Shore
hardness of the tablet (measured at 23[err]C ) was 70. When t he
tabl et thus produced was transfer nolded in the sanme manner as in Exanple
1 and the average void nunber (void sizes of 0.1 mmor |ess) per one
cavity was neasured in the sane manner 32 described above, the aver age
voi d nunber was 0.07 only.- COVPARATI VE EXAMPLE 1

The sane procedure as in Exanple 1 was foll owed under the sane conditions
. the kneadi ng extruder, the

in the conponents t he resjn conpositi.on

tabl et nol di ng nol E{arﬁﬁg’aiunj & i(H{Hid;"rFﬁ}rﬁasdfnq KESHsh n conposition, Phe
kneadi ng tenperature, .the . ,moldin ressure, the tenperature of circulating
cool i ng wat er, etg%Fqﬁgiq+aé%éﬁ§ﬁ' n%i’cept that all the materials mér%

dry
In the components described above, the curing agent and

the curing accelerator, and the filler and the surface treating
agent were pre-~treated in the same manners as in Example 1 and
these mixtures were mixed with other components to obtain a
resin composition. Using the resin composition, tablets
(columnar form having a diameter of 14 mm and a height of 17
mm) were molded by the production apparatus shown in Fig. 4
[the_stirrer in the apparatus alsc had the construction shown
in Fig. 2 (a) and (b)] while evacuating from the degassing
outlet 100.

When the content of the volatile matters in the tablet
thus obtained was measured in the same manner as in Example 1,
the content was 0.03% and the content of each volatile matter
was as Zollows.

The water content was 0.01%, the content of methanol
was 0.01%, and the content of benzene was 0.01%.

The compressibility of the tablet was at least 98% and
when the deviation of the distribution of the compressibility
in the lengthwise direction of the tablet (split number 4) was
measured, the deviation was $1% or less.

The content of the gelled particles of 60 mesh on in
the tablet was 0 and the content of the gelled particles of 100

mesh on was 2 ppm or less. The content of the metallic
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bl ended sinmul taneously by a Henschel m xer for 30 m nutes. The
average void nunber (void sizes of at least 0.1 mm in dianeter) per one

cavity was large as 8. *:*Further, the content of the gelled particles of
60 neth on reached 200 ppm and cl oggi ng of the gate occurred during
transfer nol ding. CEWMPARATI VE EXAMPLE 2 The

sane procedure as in Conparative Exanple 1 was followed except that the
kneadi ng extruder having the stirrer 22 was used.

32
impurities in the tablet was less than 10 ppm, and the amount

of the fine powder attached to the tablet was less than 0.02%.
The Shore hardness of the tablet (measured at 23°C ) was 70.

When the tablet thus produced was transfer molded in
the same manner as in Example 1 and the average void number
{veid sizes of 0.1 mm or less) per one cavity was measured in
the same manner as described above, the average void number was
0.07 only.

COMPARATIVE EXAMPLE 1

The same procedure as in Example 1 was followed underxr
the same conditions in the components of the resin composition,
the kneading extruder, the tablet molding mold, the injection
amount of the resin composition, the kneading temperature, the
molding pressure, the temperature of circulating cooling water,
etc., as in Example 1 except that all the materials were dry
blended simultaneously by a Henschel mixer for 30 minutes.

The average void number (void sizes of at least 0.1 mm
in diameter) per one cavity was large as 8. Further, the
content of the gelled particles of 60 meth on reached 200 ppm
and clogging of the gate occurred during transfer molding.

COMPARATIVE EXAMPLE 2

The same procedure as in Comparative Example 1 was
followed except that the kneading extruder having the stirrer

22 was used.




The content of the gelled particles of 60 nmesh on could be decreased to O
but the average void nunber (void sizes of at least 0.1 nmin dianeter)
was | arge as 8. COMPARATI VE EXAMPLE 3 The sane
procedure as in Exanple 1 was foll owed except that a kneadi ng extruder
having no stirrer 22 was used. That is,3%ther conditions of the conponents
of the resin conposition,-mxing of the m xture of the curing agent and
the curing accelerator and the m xture of the filler and the surface
treating agent after subjecting themto the pre- _treatnent w th other
conponents, the knEdiTR €ty L?%E‘Ithet EﬁllFQbP%tfthB?ﬂ? nyt i dreshen ﬁjoé‘&fjl on

anount of the resin QPQF tion, the kneadlng tenperature,  the nol
pressur e e decrease ut the average vold number (void sizes o 2

least 0.1 mm in diameter) was large as 8.

COMPARATIVE EXAMPLE 3

The same procedure as in Example 1 was followed except
that a kneading extruder having no stirrer 22 was used. That
is, other conditions of the components of the resin
composition, mixing of the mixture of the curing agent and the
curing accelerator and the mixture of the filler and the
suriace treating agent after subjecting them to the pre-
treatment with other components, the kneading extruder, the
tablet molding mold, the injection amount of the resin
composition, the kneading temperature, the molding pressure,
the temperature of circulating cooling water, etc., were the
same as in Example 1.

The average void number (void sizes of at least 0.1 mm
in diameter) per one cavity was 0.1, but the content of the
gelled particles of 60 mesh on reached 200 ppm and clogging of
the gate occurred cduring transfer molding.

Since in the resin tablet of the present invention, the
content of the volatile matters is 0.05% by weight or less, the
content of the gelled particle of 60 mesh on contained in the
tablet is 0, and the content of the gelled particles of 100
mesh on is 10 ppm or less, sealing of a semiconductor chip by
transfer molding can be smoothly conducted using the resin

tablet without accompanied by clogging of gate even in the case

§
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the tenperature of circulating cooling water, etc., were the sane as in
Exanpl e 1. The_average voi d nunber (void sizes of at least 0.1 nm
in diameter) per one cavity was 0.1, but the content of the gelled
particles of 60 nesh on reached 200 ppn1ﬂ§d cl ogging of the gate occurred
during transfer nolding. Since ifthe resin tablet of the present
i nvention, the content of the volatile matters is 0.05% by wei ght or |ess,
the content of the gelled particle of 60 nmesh on contained in the tablet
is 0, and the ctenhaofl dheagel.! efupanbi ¢l e uddd B Vi Padxea or
| ess, sealing of a sem conductor chip by transfer nolding can be snoothly
conduct ed tBépgihha resmicohd@bt €br Wchi@utoBELDIEANIcadh bDye Clsadgitag tdfa1dat e
even in the case

voidless.

While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes and
modifications can be made therein without departing from the

spirit and scope thereof.




33 of a very shallow gate. Further, the cured resin having packed

t herein
Whi'le th

or chi p obtained can be substantially voidless.
ynﬂﬂ‘ mj’!m ’ﬂgﬂeen described in detail and with reference to
eo

specific énbe

it wll be pparent to one skilled in the

art that various changes and nodificationS can be made therein w thout
departing fromthe spirit and scope thereof.
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WHAT IS CLAIMED IS:

1. A resin tablet for sealing a semiconductor formed
by solidifying a molten thermosetting resin composition by
cooling, wherein the content of volatile matters in the tablet
is 0.05% by weight or less, and the content of gelled particles
in the tablet is 0 for the particles of 60 mesh on and is 10
ppm or less for the particles of 100 mesh on.

2. A tablet of claim 1, wherein the wvolatile matters
contain organic low molecular weight compounds in an amount of
0.03% by weight or less.

3. A tablet of claim 1, wherein deviation of a
distribution of a compressibility [a ratio of an apparent
specific gravity of the tablet to a.specific gravity (true
specific gravity) of the tablet wherein the voids therein are
decreased to 0] of the tablet is #1% or less.

4. A tablet of claim 1, wherein the tablet has a
compressibility of at least 98%.

5. A tablet of claim 1, wherein the tablet has a
content of metallic impurities of less than 50 ppm.

6. A tablet of claim 1, wherein the tablet has a Shore
hardness (measured at 23°C) of at least 65.

7. A tablet of claim 1, wherein the tablet has a
gelling time such that the gelling time of the central portion
is shorter than the gelling time of portions other than the

central portion.
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- 34 - 1. Aresin tablet for sealing a sem conductor fornmed by
solidifying a nolten thernosetting resin conposition by cooling, wherein
the content of volatile matters in the tablet is 0.05% by weight or |ess,
and the content of gelled particles ingthe tablet is O for the particles
of 60 nmesh on and is 10 ppmor less for the particles of 100 nesh on.

2. Atablet of claiml1l, wherein the volatile matters contain organic |ow
mol ecul ar wei ght conpounds in an ampbunt of 0.03% by wei ght or |ess.

RESIN TABLET FOR SEALING SEMICONDUCTOR

ABSTRACT OF THE DISCLOSURE

A resin tablet for sealing a semiconductor formed by
solidifying a molten thermosetting zresin composition by
cooling, wherein the content of volatile matters in the tablet
is 0.05% by weight or less, and the content of gelled particles
in the tablet is 0 for the particles of 60 mesh on and is 10

ppm or less for the particles of 100 mesh on.

FIGURE 4
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3. Atablet of claim1, wherein deviation of a distribution of a
conpressibility [a ratio of an apparent specific gravity of the tablet to
a specific gravity (true specific gravity) of the tablet wherein the voids
therein are decreased to 0] -of the tablet is 1% or |ess. 4. A
tablet of claiml1l, Wiegeid the tablet has a conpressibility of at |east

98% 5. Atablet o6f claiml, erein the tablet has a content of
metallic inmpurities of less than 50 pp 6. A tablet of claima1l,

wherein the tablet has_a Shore hardness (neasured at 23[err]C) of at |east
65 7. A tablett of ¢claiml, erein the tablet has a gelling tine

sui:h that the gelling t‘lﬂ 6f the ceftral portis,on i s ?8orter than the
gelling tine of portlon\s ]othfer t han t\he -]
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central portion. 8. A sem conductor device sealed with
the resin tablet as clainmed in any of clains 1 to 7. 9. A
process for producing a sem conductor device conprising the steps of:

(a) solidifying . a nolten thernosetting resin conposition by
cooling, to formdirectly therefroma regsin tablet having a content of

wat er together with vol atil'e organi_g,
: Fig. 3
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conmpounds of 0.05% by weight or less, and a gelled particles content of
zero for particles of 60 nesh on and 10 ppmor less for particles of 100
‘mesh on; and (b) providing a sem conductor device by sealing a
seni conductor elenment with the formed resin tablet. 10. A process
for producing a sem conductor device conprising the steps of: (1)
preheating one or nore conponents to providle a thernoplastic resin

conposi tion; (ii) heating the thernoplastic resin conposition to a
nolten state followed by solidifying the nolten thernoplastic resin
conposition by cooling, to formdirectly a resin tablet having a content
of water together with volatile org%q!c gonpounds of 0.05% by wei ght or

| ess, and a gelled particles g- _

19 OCT 1994
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cont ent of zero for particles of 60 nmesh on and 10 ppmor less for

particl
deV|ce

Iﬁﬂ"ﬁf 100 nesh on; (ii1) providing a sem conductor

#H""’ﬁnmumrn conduct or element with the formed resin tablet.
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WHAT IS CLAIMED IS: P\EPLACEMENT QUFET

1. A resin tablet for sealing a semiconductor formed
by solidifying a molten thermosetting resin composition by
cooling, wherein the content of volatile matters in the tablet
is 0.05% by weight or less, and the content of gelled particles
in the tablet is 0 for the particles of 60 mesh on and is 10
ppm or less for the particles of 100 mesh on.

2. A tablet of claim-i, wherein the volatile matters
contain organic low molecular weight compounds in an amount of
0.03% by weight or less.

3. A tablet of claim 1, wherein deviation of a
distribution of a compressibility {[a ratio of an apparent
specific gravity of the tablet,to a specific gravity (true
specific gravity) of the tablet wherein the voids therein are
deéreased to 0] of the tablet is %1% or less.

4. A tablet o©of claim 1, wherein the tablet has a
compressibility of at least 98%.

5. A tablet of claim 1, wherein the tablet has a
content of metallic impurities of less than 50 ppm.

6. A tablet of claim 1, wherein the tablet has a Shore
hardness (measured at 23°C) of at least 65.

7. A tablet of claim 1, wherein the tablet has a
gelling time such that the gelling time of the central portion
is shorter than the gelling time of portions other than the

central portion.
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8. A semiconductor device sealed with the resin tablet
as claimed in any of claims 1 to 7.

9. A process for éroducing a semiconductor device
comprising the steps of:

(a) solidifying a molten thermosetting resin
composition by cooling, to form directly therefrom a resin
tablet having a content of water together with volatile organic
compounds of 0.05% by weight or less, and a gelled particles
content of zero for particles of 60 mesh on and 10 ppm or less
for particles of 100 mesh on; and

(b) providing a semiconductor device by sealing a
semiconductor element with the formed resin tablet.

10. A process for proéﬁcing a semiconductor device
comprising the steps of:

(i) preheating one or more components to provide a
thermoplastic resin composition; |

(ii) heating the thermoplastic resin composition to a
molten state followed by solidifying the molten thermoplastic
resin combosition by cooling, to form directly a resin tablet
having a content of water together with volatile organic
compounds of 0.05% by weight or less, and a gelled particles
content of zero for particles of 60 mesh on and 10 ppm or less
for particles of 100 mesh on; and

(1ii) providing.a semiconductor device by sealing a

sgmiconductor element with the formed resin tablet.
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RESIN TABLET FOR SEALING SEMICONDUCTOR

ABSTRACT OF THE DISCLOSURE
A resin tablet for sealing a semiconductor formed by
solidifying a molten thermosetting resin composition by
cooling, wherein the content of volatile matters in the tablet
is 0.05% by weight or less, and the content of gelled particles
in the tablet is 0 for the particles of 60 mesh on and is 10

ppm or less for the particles of 100 mesh on.

FIGURE 4



