; kl.e3eDNAI 436 TN0803 March 2004 TABLETI NG PROCESS AND TABLETI NG MACHI NE
«This.invention relates to a process for tableting a thernosetting resin

‘nol ding material and a tableting machine to be used therefor, particularly
to a process for tableting an epoxy resin nolding nmaterial 5 fiarch 2004
encapsul ating a sem conductor and to a tableting nmachine to be used for the
process. Wien sem conductors are encapsulatéd]mrth an epoxy resin nol di ng
material or the like, a process has been carried out which conprises

tabl eti ng the epoxy 10rABBEDING| HROGESSt ANDalTABLERING MACHINEeat i ng t he
resulting tablets by a high-frequency preheater or the Like, encapsul ating
the sem conductors with the preheated tablets using a transfer nol ding

press or the like and thereafie firAin®ibn NGeldCesPesYar ks didlg 15
material to obtain a sem conductor device. Wien the epoxy resin nolding
material is tabl etablesingual thehimeisetg iREhteeih SmoSQEngNfaklae itaabl Hid Ng
Is carried out under normal pressure. In recent years, In other fields,
for exanple, in t&gbéeriggomachding o ke wmrdniRere fidtet pagtiealliare hase a
al so been used. However, it has not yet been utilized for tableting epoxy
resin nol di ng matBFPERES A9rt kabledimg taablendxy mesin moldingediatierd dher e

is disclosed a va uun1tab|etin%.nachine for 25 nedi ci ne which conprises a
cl osed box iﬁ?mhi fTt fRcapsulating a semiconductor and to a tableting

machine to be used for the process.

When semiconductors are encapsulated with an
epoxy resin molding material or the like, a process has
been carried out which comprises tableting the epoxy

10 resin molding material to be used, preheating the
resulting tablets by a high-frequency preheater or the
like, encapsulating the semiconductors with the
preheated tablets using a transfer molding press or the
like and thereafter heat-curiné the epoxy resin molding

15 material to obtain a semiconductor device. When the
epoxy resin molding material is tableted, a usual
tableting machine is used and the tableting is carried

‘). ' out under normal pressure. In recent years, in other
fields, for example, in tableting of medicine, a vacuum

20 tableting machine has also been used. However, it has
not yet been utilized for tableting epoxy resin molding
materials.

As the vacimm tableting machine for -medizing,
there is disclosed a wvacuum tableting machine for

25 medicine which comprises a closed box in which the



3 March 2004 tableting process occurs. The internal pressure of the box
<can be reduced by neans of a vacuum punp (JP-B-732,960). This box is
‘connected to a powder-storing hopper through an airtight valve and also to
a tablet 5 receiving can through another airtight val ve. Howemgfch dobks
machi'ne is ainmed at effectively renoving undesirable conditions in

tabl eting such as cappi ng, |am nating and e 1i ke and does not change the
conposi tion of %hg terial as it is nmerely exppsed to. 10 the vacuum for a
short time duri hgPLRELIPGHPHAGRT SHrURES - ThT S| HIERFNBA REESSIE® Rideher
sol vi ng nol di ng,_probl e sucgyﬁs vaQi d, inStﬁi’ peel i ng, and cracks,_ which
are easily causBd*dfPPn§Soredicad (e MERNS A f%rv%ﬁEﬁgsBPQPidﬁaﬂB‘7'

' d ] i.n .nol di | al . The .obj f th
Thvention i3 oS B B8PRe hiPACuIRA A QP IISLELE 4 oPORIRAIAG OEdASLFOP-
i nv 3 _ i _ a5
and other vol atyTE Sheadefi, B Al gk SRt T 4 B8nh “PheLaiel cal

her vl a . out | .
Pabloti ng machi He o bao,S20 PR BEETHeY LordiUhd SR1PRe" Borhver.

nvention, therenis soNtdedia BufeeSae W AN RIANG Alhopxy oSN Mol ding

mat erial, characterized by introducing the epoxy resin no mat eri al

into a first vaguws heapes. chbRdueiBasi Mherdd]1 U BRF Wikcipfat heabhialy, vacuum
hopper to renove noi sture

laminating and the like and does not change the

composition of the material as it is merely exposed to
;) 10 the vacuum for a short time during the tableting
process.

This invention has been made for solving
molding problems such as void, blister, peeling, and
cracks, which are easily caused during or after the

15 transfer encapsulation of semiconductors with an epoxy
resin molding material. The object of the invention is
to provide a vacuum tableting process for forming
tablets having excellent encapsulating properties,
keeping the content of moisture and other volatile

20 matters minimal without deteriorating the phvsica?
properties and the other various characteristics and
also provide a tableting machine to be used for the
above process.

According to this invention, there is provided

25  a process for tableting an epoxy resin molding material,
characterized by introducing the epoxy resin molding
material into a first vacuum hopper, reducing internal

pressure of the first vacuum hopper to remove moisture



3 March 2004 _ 3 and other volatile matters found in the epoxy resin

nol ding material, vacuum zing a second vacuum hopper and transferring the
epoxy resin nolding material to the sacond vacuum hopper connected to the
first vacuum hopper through 5 an a=rtzght val ve, closing thes Rafdhizpoy val ve
t.o allow the first and second vacuum hoppers to stand in cl osed state,

i ntroduci ng the epoxy resin nolding matefia fromthe second vacuum hopper
to a tableting section provided within a closed box kept in vacuum state
whi | e keepi ng the second 10 vacuum hopper in vacuum state, and continuously

tabl eting thesepoxy. regllﬁl +melding . materdal in thﬁat ableting secti Onl%ng

Moreover, according to this invention t ere i i 3884 t“:?&llé“t

epoxy resi mamdxtial mateacabmbbiagnedaby Ebeoﬁhovevﬁeﬂhhone%otp%@;etl Nehd
process and%rrS ~ al so provi ded a sem conductor device in which sem
conduct or s atB8 FPOK Yt K& SdBoe tEM%tRateF thbnbre thecorationg t o

this inventyguurd hBsspks RIHLRE S dAbLELI g Cmm%vhngcgrt anl ectEL'ég'].?
In a

section provided in a closed box which can be cuum ste
charact eti 760 #h-thalt avhilvst \almaimchopper aiutlgennwnarigrermttstuﬂeoand:m her

vol atile QNCIAS ng e esin _nolding, materjial is placed above
the cl osegaftbo‘j;(‘sr an%g(g %e"ﬂ'é:orl)ﬁ'1 va%%h‘%\nhé'ﬁﬁé’lerlss gEﬂnBetI\ﬁeeﬁ lepeds istate.
vacuum hoppert ranthditey o s e &ox ﬁ@dliﬁnoldﬁﬁ@%gﬁégl.&@ Ebenf ehEEs typugh

a first airtight |lve and to the latter through a second airtight valve,
ti e above ?@Eg‘r‘l’ﬁ“ CRE®ThopPer 2bet ARl $BEDRS ntSFUThg AUy isissky widdiin  a

her el {1 om Che T17al Vasium nosert e 6agh (ha 11 i%?eég% fﬂ# ABR g

therein fromthe first vacuum hopper t
f r om whilch vesiusrur kopper otirer veohumi Ia;amaet,t eesd haamﬁmeemusalrmvedbl.e*chh@

first vacu ho t e Iet| ion throu second
airtight vg %ﬁﬁfe Egé%f’ng“t r}_g?els% ol &-lhr‘?g ﬁ%ﬁ%ﬁ’zﬂgl AeFadatm

state. In the acconpanyi ng dravvl ng, Fl g. 1 is a view for explaining the
outline of a vacuum tabMetizngenmchi:qerdhhghtbst}ah_-.eﬁrbedhm’nh ofthiehries
invention. In Fig. 0 the neanings of the reference nunerals used are as
foll ows: 1 TJafb|BFPﬁgd§§ce| 5AP2et) 8EeBRpBROXY resin molding material

obtained by the above-mentioned tableting process and
15 also provided 2 semiconductor device in which semi-
conductors are encapsulated with the above tablet.
Furthermere, accoxrding to this invention,
there is provided a tableting machine hawving a tableting
section provided in a closed box which can be kept in
20 vacuum state, characterized in that a first vacuum
hopper for removing moisture and other volatile matters
found in an epoxy resin molding material is placed above
the closed box and a second vacuum hopper is placed be-
tween the first vacuum hopper and the closed box and
.25 . conne¢ted tc the former ;hrough a first airticht valve
and to the-latter through a second airtight valve, the '
above second vacuum hopper being for introducing £he

epoxy resin molding material which has been allowed to



3 ‘First vacuum hopper 15 4 Second vacuum hopper 5 First airtight valve 6
Second airtight valve 7 Airtight valve for introducing naterial 8 Airtight
valve a Airtight valve 10 Airtight valve 11 Vacuum equi pnent The tabl eting
machine of this invention is explained in gdetail based on Fipviaith 2604. 1 is
an "15 enbodi nent of this invention and this invention should not be
construed to hi Eisted +f 1.0, | et | I | (e\VA in the
cl osed box 2 g%éltﬁkéﬁhfgggé ngf%g?sﬁggnﬁétggd§§ghkﬁ£h%mgg?ﬂdﬁyggﬁggnent

- 11 through cl gaedfhex%t2 i SYHONSAIHE £38 PBokeRhikR YRAWHN L affy Above
the cl osed box 2, the 5 placed and connected to the - 3 March 2004 the

airtight val veth8r Vbeakadd hadttdies ind & i Béeh heenelely ihh@ REAGIUME ¢+

equi pnent 11. second vacuum hopper 4 is closed box 2 through the second

ai rtight val vea6uumhh®ppesgnd ntas uthie heglppst #ng Ss ab$9oa0RMeS Rt tthd he
vacuum equi pnment 11 through the airtight valve 9 and is constructed so that
the interdor sbkeordfadatilhtkeplven whacleirksépd og byhthepoaguu@saqui p 10
ment 11. Above the second vacuum hopper 4, the first vacuum hopper 3 is

pl aced and conpddirg metehlrdadedondaaouurnstapper 4 through the first
airtight valve 5. This first vacuum hopper 3 is also connected to the
vacuum equi pment 11 t hr éngltheh@caampaginingldreadingd Fsgi5lcesstar wéitead so
that the interior thereof can be kept in vacuum state by the vacuum

equi pment 11. f9ReexPiainiasuthchomidine jof amw@moﬁagﬂgtws wach imee
airtight valve 7 for introducing an epoxy resin nolding material. All the
above conponeftsChiifndnyeBhefilgmteding TR R e mABefdg- 1,
vacuumresi stant material of constryction. The tapletin rocess of this
Unvent| oW i s SRDITFRREAGR BE SPF BESETOIS MEMHHIBII8EE BFSLAS 1 abl et i ng
machi ne ofiﬂgéiiéweption shown in Fig. 1. The airtight valve 8 and the
first airtig Vaive 5 are closed, and the airtight valve 7 for

i ntroduci ng an epoxyp{

§1angggkqgnnaterial is opened. After the
r

i ntroduction of the nﬁ?e |, thé airtight valve 7 is closed. The airtight
valve 8 is then opefedeg pof 3 March 2004

3 First vacuum hopper
15 4 Second vacuum hopper
5 First airtight valve
6 Second airtight valve
7 Airtight valve for introducing material
8 Airtight valve
20 9 Airtight walve

10 Airtight valve
11 Vacuum equipment
The tableting machine of this invention is
explained in detail based on Fig. 1. Fig. 1 is an
25  embodiment of this invention and this invention should
not be construed to be limited thereto.

The tableting section 1 is provided in the

closed box 2 and this closed box 2 is connected to the



and the vacuum equi pnent 11 is actuated to reduce the internal pressure of
the first vacuum hopper 3 to vacuumstate. In this case, the degree of
vacuumin the first vacuum hopper 3 is adjusted to 80 Torr or less, 5
preferably 30 Torr or less so that the anount of noisture argivaidaernos
volatile matters found in the epoxy resin Fding material is reduced to

t. th b i ght [ f bl e t bj ect.th [
ol i mg. mat or 1 A1STEn SEiERAED Y, % SPRRSCIRR S oiTh oreLve AShaattieon, |
f bl I . obt Al [ |).J i rri hani
For stirring (he rel ooy Eat 8rrd) CBRsExdb st ilis A SHHEELES RGastm
hoppers. 1N paidd o HeptNed Fashlhf bRd cACEly 'E'h%m\)a%dd?x?téaz#gé’méﬂtt hg first
vacuum hopper, the 15 tinme for keeping the first vacuum hopp fn-vacuum

state can be siyvenate AGssAUBoR 9 eahar selbaet vatwmi r 4 is
Subsequently, the second airtight valve 6 con nected to the second vacuum

hopper 4 Bs cllsesbd tditd abdnhéghédvabVehd t3ospaN®dx INdHABuSeIHKE Of
vacuumin the 20 second vacuum hopper 4 is adjjusted to 80 Torr or |ess ;

preferably 30sBaondraimsigiy eslvat 60g rhesvaessidegdicu@nthddpeal4 efs
which the airtight valves 9 and 8 are closed. The first airtight valve 5 1is
then opened | edsiongdrmectied i ght thal veciduhoequhpnedicilng threougd dikg 25

mat eri al open, and the epoxy resin nolding material in the first vacuum
hopper 3 is tpramfightedradomn & mndel secondtyactat boppantd thaf tiartdor
transfer, the first airtight valve 5 is closed, the airtight valve 9 is -
3 March 2004 &pemedt &ﬁdlgh%Jvaﬁhuhieqm¢@wnn$téteibYa&heaNe@uMmlegaiphe
interior_of the second vacuum hopper 4 in vacuum state. Thereafter, the
second at?ti gRen¥allde 6ARPVEHETR! SearRPd NeaepeRyhePBER Al dheg friatsdrial in
the 5 second vacuun1go er is transferred to the tableting section 1 which
has al ready bE&8FUREp OE’ eFacudh Raeh2RpeFPRyeERedat Pt g@ﬁt sgglond 10 and

actuating the _vacuum equi pnent 11, on which tableting process begins in
the tabletingvgggPWghO%pﬁﬁd iﬁﬁﬂﬂgﬁ;ébﬁn{kﬁﬁ%q?lﬁﬁfggttHélYG Pablets are
et oo ol b P RO AR, 7 T MolaEBh R ERe)
PP LT e EREChER TS, S Syl O SRR S ER0U) B0 4T
15 constructed so that the interior thereof can be kept in
vacuum state by the vacuum equipment 11. The first
vacuum hopper 3 is equipped on its top with the airtight
valve 7 for introducing an epoxy resin molding material.
All the above components of the vacuum tableting machine
20_.._are made of vacuum-resistant material of construr+ion,
The tableting process of this invention is
explained in detail based on the form of use of the
tableting machine of this invention shown in Fig. 1.
The airtight valve 8 and the first airtight
25 vaive 5 are closed, and the airtight valve 7 for
introducing an epoxy resin molding material is opened.

After the introduction of the material, the airtight

valve 7 is closed. The airtight valve 8 is then opened



15 bottom of the first vacuum hopper 3 serving as a material -feeding
hopper. This valve 5 acts as a nolding nmaterial -exhaust port of the first
vacuum hopper 3, and as a nolding naterial -receiving port of the second
vacuum hopper 4. Sinilarly, the second airgight valve 6 20..3 mafchruoeat ed to
t he bottom of the second vacuum hopper 4 serving as a hopper for feeding

the mol ding mainef ictle didcAGh Yed@: bREnt ek NG ciepldan do Jhhscyakyg © acts

as a nolding material -exhaust por f the second vacuu opper serves

as a nol di ng FRterndll- eadyirg §rthef £ikett Bkl hisisd+ 0 do Jhepdgor ee

of vacuumin the tableting section 1 is kept at 80 Torr ‘or |less, preferably
30 Torr or |essate._ gn thidreds@P0dhécdegdagolfo vialivun nwenthenNsige
anount of noisture and other volatile matters found in tablets of an epoxy
resin nol di ngveehem dlogperr ehciapsad fhstgd atsesicaaduciorr 1eays pe control | ed
to a very low level. 5 Hence, this invention is very effective to prevent
voi ds, bl9stepsefpeabilyy Hndaraoks Iessn sccthatnghien amchirgh af ade

sem conductor device in which nore highly integrated sem conductors are
encapsul at ed. mekatpre addusithem volatild. Raphers fpund gt tife aspappxy
resin, 4.3 parts by weight of a phenol resin, 0.2 part by weight of a
curing accel eF86ép, mgdda ngamas-axiadki ghtreducedi ta pondowore) thapard. By

wei ght of a sjlane coupling agent, 1.0 part by weight of antinony trioxide,
15 1.0 part bYYwER§ERtof é%brlcﬁﬂ%ﬁfe%r%yt? eSihjegtsthar epPRYnEigmitn of
carnauba wax and.0.3 part hy wei ght of carbon black were m xed at room

t enper at ure. “f‘ﬁgdfﬁgu{%‘?itﬁcjlﬁlxttlﬂ & AR LR 5PT186C188Skg 38 twin rol |
mill , | ed _and, then pul verj.zed to obtain_ a_nolding ding 20 nmaterial.

Thi s epg"%; r g%%ﬁ“ﬁ%?di ngnn&?Sh'zCW%é“%%lPe‘f%%Fﬁ%ﬁa; rt—’aﬂ&suem t abl eti ng
machi ne (refe . regn r..as . the usual_tableti machi.ne), (b) a
vacuum t abl eté%ﬁgﬁ%‘%ﬁpﬁeg&nﬁ\%&?ﬁ:@&q&rﬂ%eﬁ hSZCJZ%rJtIg%I%?Fﬁgnéggt FSﬁ)i s kept | n)v
vacuum st ate d R Qs ’ f{h u abl eti.n chi ne
and (o) the vecrim T aprhf; RELALRE Wl Tl T Al RELUPhLRE 2L H P
hereinafter aseddied Pr&setin U8ppePslablgl ifdGticulhe, WAEOANE) stirring

mechanism is installed in the first vacuum hopper, the
15 time for keeping the first vacuum hopper in vacuum state
can be shortened, and thus a greater effect is achieved.
Subsequently, the second airtight valve 6 con-
nected to the second vacuum hopper 4 is closed, the air-
tight valve 9 is opened, and the degree of vacuum in the
20 _second vacuum hopner 4 is adiusted ta 80 Torxr ar lasec,
preferably 30 Torr or less by actuating the vacuum
equipment 11, after which the airtight valves 9 and 8
are closed. The first airtight valve 5 is then opened
leaving the airtight valve 7 for introducing the molding
25 material open, and the epoxy resin molding material in
the first vacuum hopper 3 is transferred down to the
second vacuum hopper 4. After the transfer, the first

airtight valve 5 is closed, the airtight valve 9 is




3 March 2004 A sem conductor device (package) which is apt to cause voids
was encapsul ated with the tabl eted sanpl e obtained, after which the
encapsul at ed sem conductor 5 device (package) was subjected to eval uation.
Inci dentally, the epoxy resin nolding material used in the Imasap0o¢acuum
tabl eti ng machi ne was obtained by treating the above nolding material at a

This materi al CRalos ol ot orY conrent o oPBE8 ) o AR B (40 o e eBnt ent

This materi al a nol sture content o $ by weigh

of methanol apgeetingeli A p@{a_é@céﬁasvgeaaﬁc%?%eﬁ e 1Pivd Migm cont ent
was determ ned by precisely weighing about 5 g of e epoxy resin nolding

material pul veghzed t @nRaddlss, havs ngedondhgi ek gast vdigeeteri $f 2 nmor
| ess, placing the sane in a phosphorus pentoxi de-cdntai ni ng

pressure-resi ghankdg! asad ttes sox @l +¥d Mdmbldi AgShanrerakia igedpe of
vacuumof 600 mmHg for 24 hours and then neasuring the weight to determ ne

wei ght chiingesedbadt ehauuemNopeofi L0 r@t $ip@preandoethanelablas idgj er m ned
by gas chromat o graphy. Specifically, in each case, the epoxy resin nolding
materi al was sabtébedlt ghdkthaihad allmssdpdodehakepy andvareier safat® Sym
and a weight of 2.9 g. The 25 tabletea sanple was used to encapsul ate a
dummy | ead frepeningothelad rpdrthard e al Giamd odcROatimg 20enwaciiny nm
(thickness) for testing under the conditions of 175C, 40 kg/cnR, a transfer
time of 4 sece@dsPmAftall, upol mivigh Xoddletiny pre¢agst brgios 9O $donds
using a |l ow pressure transfer nolding machine with a one pot-one cavity
system The st#Phebing FﬁétﬂQ@k&géngrtr?&jl%’\b’s PR PTREUGPERN aWhildCodd6he to
determ ne. the nupber of external vojds and 5 the size of the voids in each
case. T dal%ggggﬁ?néﬁe PeNGoRFRVFSSy RN PR FRStRe™BLHEBYs of

voi ds caused TREETHToFe] ep taRtota ot o (et B S CERSofi £B%ums the

I lest. (I j f,th f id in the. ti I

o ocess. Usi g THABTAERPe Sbrer FAG TGN NG G VI Ll T THE BFbG08526F thi s

i nvention usi res va | et | sanpl es:
fskgpéé‘@ecﬁ’. FhhsY AEHEMLBR/SL P JRCUAE 10 DUPER,8sS

48 in each ca
The first airtight valve 5 is connected to the

15 bottom of the first vacuum hopper 3 serving as a
material-feeding hopper. This valve 5 acts as a molding
material-exhaust port of the first vacuum hopper 3, and
as a molding material-receiving port of the second
vacuum hopper 4. Similarly, the second airtight valve 6

20 _...is connected to the bottom nf the second varcuum hopper 4
serving as a hopper for feeding the molding material
directly to the tableting section 1. This valve 6 acts
as a molding material-exhaust port of the second vacuum
hopper 4 and serves as a molding material-receiving port

25 ot the tableting section 1. a

The degree of vacuum in the tableting section

1 is kept at 80 Torr or less, preferably 30 Torr or

less.




Preheating tine: After allowing the tablets to stand for 15 seconds from
the introduction thereof, clanping was started. Void size (mls) 12 3 45
6 7 8 9 10 11-20 Total .20 Usual tableting machine 7 ? 2 1. 1 ?:48 Present
vacuum t abl eti ng machine: 1 1/48 (2) Conparison of the nunbeymaich\2004s
caused in the conventional process using-t&e-usual tableting Z5 nachine,
that in the nere vacuum tabl eting process using the nere vacuum tabl eting
machi ne and that in the 3f€RE3ENgGf tOhEBipndaNEndi Alsi ghe hempurtsent vacuum
tabl eti ng nmachi ne: 3 March 2004 - 11 Nunber of sanples: 24 in each case
Preheating ti MOLISAYRS ad RFRRTt Veletblet Batsessafeunst ip salkbatis Pfom
the i ntroduction thereof, _clang)i ng was started. 5 Void size (mls) 12 3 4
567 89 10 I SPOK HAeURAO1bIG i PAGCRARAI AOT £NFAPSUIRBNYERe vacuum
tabl eti ng machi ne: 1 2/ 24 Present vacuumtabl eti ng machj ne:_ 0/ 24 3

Var ch 2004 -3 9 SEAPSUIGUGHAGST 55 150 EFOLLER FOr & SRt IR A Wby ©esin

nol di ngmateri ﬁl characterj zed by infroduci ngg%he eR,ox =esi nnol di ng

material Pnto goferstiEc dIHHOpPR? , 2§ ettty nG5LREEANS 5% RN f the
first vacuum r TS, ' o] o] i tters found in

t he epoxyresi Eg%gdi trtfglr?at ers?’gﬁééé\/fa%xﬁ%?ngg? népgégécg%éhvggﬁl ro"ﬁ’p%rl%n%
transferring t{hene j i QIR SLY to the:sec v opper
connected to %EgPCP??%¥JS§%Eﬁg?kgbper té%tf%ﬁ gﬁ gﬁﬁ?ﬁgﬁggﬁaﬁggﬂn%$osingthe
airtight val ventagahkew henifddridudik$ecrddeyagpynapeer.s to stand in

cl osed state, introducing the epoxyresin nolding nmaterial fromthe second
vacuum hopperinto a tableting section. provided within a closed box15kept
in vacuum state whil e keeping the second vacuunmhopper in vacuum state, and
continuously Esbhpleng theepoxy resin nolding material in the tableting
section2. The tableting process according to claim1l1, wherein
t'_'_"_eilhternal pressubeiaf Bhenifkerst 4.2 partopperwesghedocted20epdiat

t he amount of noisture and other volatilematters found in the epoxy resin
mol di ng nmat erfe$insnét Inpratshiy welShthyfved ghtede A reblisti Ag 2ppagess
according to claim1, wherein astirring _nmechanismfor stirring the nolding
materi al i n25RAcHebFhtheff ar SUriRg SEEEIE AL UUM $opPePartspbrvwgdght A
tabl et of an epoxy_ resin, nolding material obtained bythe tableting process
according to ¢ afHt 4S8 RO¥ERFeoNdGcPEE & e igh wREha séki@BRduct or s

are30encapsul ated. with the tablet according tqQq claim4.6.R tabletin
nmachi ne havi n‘bo‘épjthxﬂ)ge?gﬁﬁtsegt—onrﬁr%\ﬁ &’%d'rg?'ht c‘?’%)s%'atb‘BQthFEhot‘,‘é ehe

k i jzed i hat .a fi h 3
Varch 2001 - 0P BUrbveho REPLELPE Bnkr-otHeR Vi ARTEY TRrToRe PoBnBFS an

[ ' teki ' t b d d
vacuum nopper’d S oraflE S5 PaghiuBrieRh, B TRARERE JiofRcof ocea box
and connect eq. 4,416 | QUYL BT fiGRaat! [Bonfdrdlita iRty afflotO the

| atter trough a second airtight valve, t above “second vacuunm hopper bei ng

for introducing.dNe APRYx£EssNwaR! HhBd4rRt 8kl Al gapi sgi?sﬁz been Alloned to

fall down therein fromthe first vacuum hopper throug first airtight

valve and frommhi ¢hdmiStane aREnopheteyoLabi ke Mderns haye i)f»eg removed
in the first  vacuum hopper, into the tableting section through thé second

ai rtighgoval veioeyis keemhng iﬁ@xﬂpgéyiﬁeﬁbud&ﬁ 3@ JPRLLY ivils I N vacuum
state. /Nt/NHI/NS3/NY@NF/ N/NY@N Y/ N F/ NYm N337/ NwY/ NY- 6”; _/f=0M56 F
tableted using;
(a) a usual tableting machine (referred to
hereinafter as the usual tableting machine),
(b) " a vacuum tableting machine in which only the
25 tableting section is kept in vacuum state (referred to

hereinafter as the mere vacuum tableting machine) and

(c) the vacuum tableting machine of this invention

(referred to hereinafter as the present vacuum tableting
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by weight and a total content of methanol and ethanol of
3 ppm. In this connection, the moisture content was
determined by precisely weighing about 5 g of the epoxy
resin molding material pulverized to particles having
15 the largest diameter of 2 mm or less, placing the same
in a phosphorus pentoxide-containing pressure-resistant
closed vessel, allowing it to stand at a degree of
vacuum of 600 mmHg for 24 hours and then measuring the
weight to determine weight change. The total content of
20 .. _methanol and ethanol was determined hv gas rhromsto-
graphy.

Specifically, in each case, the epoxy resin
molding material was tableted to obtain tablets each
having a diameter of 9.8 mm and a weight of 2.9 g. The

25 tabletea samplie was used to encapsulate a dummy lead
frame into a 100 pQFP having a size of 20 mm x 20 mm x

2.7 mm (thickness) for testing under the conditions of

175°C, 40 kg/cm?, a transfer time of 4 seconds and a
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surface of the package formed was observed with a
microscope to determine the number of external voids and

5 the size of the voids in each case. The data obtained
were compared as shown below.

In the process of this invention, as compared
with the conventional processes, the number of voids
caused was 1/7 or less and the size of the void caused

10 was the smallest.

(1) Comparison of the number of voids caused in
the conventional process using the usual tableting
machine with that in the process of this invention using
the present vacuum tableting machine

15 Number of samples: 48 in each case
Preheating time: After allowing the tablets to stand
for 15 seconds from the introduction thereof, clamping
was started.
Void size (mils) 123456789 10 11-20 Total
.20 _Usual tabletira machine: 122 1 1 '7/48
Present vacuum tableting

machine: 1 1/48

(2) Comparison of the number of voids caused in
the conventional process using the usual tableting
2> machine, that in the mere vacuum tableting process using
the mere vacuum tableting machine and that in the
process of this invention using the present vacuum

tableting machine:
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molding material into a first vacuum hopper, reducing
5 internal pressure of the first vacuum hopper to remove
moisture and other volatile matters found in the epoxy
resin molding material, vacuumizing a second vacuum
hopper and transferring the epoxy resin molding
material to the second vacuum hopper connected to the
10 first wvacuum hopper through an airtight wvalve, closing
h the airtight valve to allow the first and second vacuun
hoppers to stand in closed state, introducing the epoxy
resin molding material from the sz2cond vacuum hopper
into a tableting section provided within a closed box
15 kept in vacuum state while keeping the second vacuum
hopper in vacuum state, and continuously tableting the

epoxy resin molding material in the tableting section.
2. The tableting process according to claim 1, wherein the
internal pressure of the first vacuum hopper is reduced
20 so that the amount of moisture and other wvolatile
matters found in the epoxy resin molding material is

not more than 0.05% by weight.,

) _ 3. A tableting process according to claim 1, wherein a

stirring mechanism [or stirring the molding material in

25 each of the first and second vacuum hoppers 1is
provided.
4. A tablet of an epoxy resin molding material obtaired by

the tableting process according to claim 1.

5. A semiconductor device in which semiconductors are
30 encapsulated with the tablet accordirg to claim (4.
6. A tableting machine having a tableting section provided

in a closed box which can be kept in wvacuum state,

characterized in that a first vacuum hopper for
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airtight valve while keeping the epoxy resin molding

material in vacuum state.



