DESCRI PTI ON COVPRESSI ON MOLDI NG METHOD AND COMPRESSI ON MOLDI NG APPARATUS
TECHNI CAL FI ELD [ 0001] The present invention relates to an inproved nethod
and apparatus for conpression-nol ding sém conductor chips nounted on a
substrate with a resin material. BACKGROUND ART [ 0002]

Conventionally, a conpression nolding nethod is used to conpression-nold
sem conduct or chips nounted on a substrate with a resin material. This
method is perfornmed 15 in the fol | BRS&RIFEHANEY . A seni conduct or chip
conpression nolding die (which is conposed of a top die and a bottom die)
is provided in a sem conductor chip conpression nolding apparatus. First, a
substrate (insert nenber) on which sem conductor chips arc nounted is

suppl i ed aOMBRESSION SMTIDENG SBETHQDUNI ANDr O\AGMERERSIOR t apODDENGW t h
t he sem conduct or-chi p-nmounting 20 surface facing down. A resin materi al

(e.g. a gggpﬁgggnﬁgsin material) is supplied into a conpression nol di ng

cavity provi in the bottomd ¢ (this cavity will be hereinafter refetTed
to as "bottomdie cavity") and heated to be nelted, and then both the top
die and the bottomdie arc clanped. In this process, the

sem conductor chips_mounted on the substrate are imersed in 25 the heated
and mel t eSECENIFARFELR in the bottom die cavity. 2 Next, a cavity
bott om nenber provided in the bottomof the bottomdie cavity is noved
upwar d t o[09P&ksurize the resin in the bottomdie cavity. When a

predeterm ned period of time required for curing has el apsed, the top and
bottom di es arEhopeksat Avemich nglajes itd ars POssvddl endthod oandr epparatus mibrd
(resin-seal) the 5 sem conductor chips nounted on the substrate in a resin

conpact WdnihrassiRRR1 GRS §RPARRLRY chips hdahtedlont\@ibbedté Q@i rBsif ®Mtdrial. and it
is possible to obtain a nol ded product (i.e. nolded substrate) conposed of

a resha conpact and a substrate.

BACKGROUND ART
[0002]
Conventionally, a compression molding method is used to compression-mold
semiconductor chips mounted on a substrate with a resin material. This method is performed
15 inthe following manner.
A semiconductor chip compression molding die (which is composed of a top die and
a bottom die) is provided in a semiconductor chip compression molding apparatus. First, a
substrate (insert member) on which semiconductor chips are mounted is supplied and set on
a substrate setting unit provided in the top die, with the semiconductor-chip-mounting
20 surface facing down. A resin material (e.g. a granular resin material) is supplied into a
compression molding cavity provided in the bottom die (this cavity will be hereinafter
referred to as a “bottom die cavity”) and heated to be melted, and then both the top die and
the bottom die are clamped.
In this process, the semiconductor chips mounted on the substrate are immersed in

25  the heated and melted resin material in the bottom die cavity.



BACKGROUND ART DOCUMENT 10 PATENT DOCUMENT [ 0003] [Patent Docunent 1] JP-A
2007- 307766 DI SCLOSURE OF THE | NVENTI ON 15 PROBLEMS TO BE SCOLVED BY THE

| NVENTI ON [ 0004] I n conpressi on-m3l di ng seni conductor chi ps nount ed
on a substrate by using a sem conductor chip conpression nol di ng appar at us
(or a sem conductor chip conpression nolding die), there is a demand for

efficiently enhancing the Eroduct|V|ty of nol ded 20 products.
approach to nedtrhd ity be Wﬁﬁampgﬂﬂﬁoﬂéﬁ%Fb§§ﬂ5ﬁmﬁbPﬁﬂ§é%W€6h@Eé?ﬁﬁyB%lps

mounted on a substrate by using a conpression nolding apparatus having a
conpr essi owvadhpivarg telpressunizewhieabsin wdhe¢ bottarpdi)casitpst rat es are hori zontal |y
arranged on a die surface to efficiently increase the productivity of

mol ded pr oduct VheaSdpwewtermintdberidli stivantq@gedlst yuriy lesgdsséd)ehendp arel
conpressi on nol di ng apparatus. 3 Supplying substrates to a conpression

ol di ng dbgidh MY &8 SpeRed u&%bfd%{ggﬁ I@rl@pl%nﬂ@ @5 cainbdes@b-RIOUE thesih RBal R €,
requires a | arge hori zontal area an in-1oadi ng’ nechani sm

Furt hers NSRRI VAR frouef hER ROAEMER SN INLERRTRAL, 195 BERON AR T o

in sem CO uc suc

Ip::lzgﬁu Iag Iﬁ)oglaggf &FL})&)%?)@ 1IF ?g\flg/d falu? %rls %2)565 le Ct)o ogtamearln mCo upCrE) rcf r(1ee! ?rtlo?ged

substrate) composed of a resin compact and a substrate.

BACKGROUND ART DOCUMENT
10 PATENT DOCUMENT
[0003]

[Patent Document 1] JP-A 2007-307766

DISCLOSURE OF THE INVENTION
15 PROBLEMS TO BE SOLVED BY THE INVENTION
[0004]

In compression-molding semiconductor chips mounted on a substrate by using a
semiconductor chip compression molding apparatus (or a semiconductor chip compression
molding die), there is a demand for efficiently enhancing the productivity of molded

20 products.

One approach to meeting this demand is to compression-mold semiconductor chips
mounted on a substrate by using a compression molding apparatus having a compression
molding die in which two (or more) substrates are horizontally arranged on a die surface to
efficiently increase the productivity of molded products.

25 However, this disadvantageously enlarges the entire compression molding apparatus.



The enl argenent of a production apparatus is likely to increase the
consunption energy of the apparatus as Il as the energy to nmaintain the
plant so as to nmeet the current requirenent of cleaning the production
envi ronnment, which adversely affects the productivity per unit area in the
pl ant. 10This raises the challenge of efficiently decreasing the

instal | at égprfol)% f? § sﬁr]été:g Itqolea ok Iregsﬁneﬁ'of:d?r%iﬁg}llﬁ é)v Jilll tafocsggﬁagﬁ%%ggloﬁ%n%lggl e

appar at us. ) n conpressi on WO Su or exa

it isrequired to effectively decrease the installatian space.of a

seni condutfBEeSHPREE ER B ﬁfﬂe Oﬁﬁoﬁg]pf’é?aa@ﬁ én 1@@a<§)16%5§:?hamsm. In the
case where a conpression nolding die in which two substrates are | ,
horizontal | y aFuthegetn oereat dpas.surdefsepioduetioanpadropinent hae beethitpaHMee | Bnpi ng
pressure, the required clanmping force (energy) is, by a sinple conputation,
appr oxi maeatiyortduttoe paslubtiophplasgs. tth sudhe plant; depuharizdntaininsthdativaseacsec@ipmde

substrate is clanped with the m ni num clanping 20 pressure. That is,
cl anpi B Aot ealot B sériRoshiRRk-FEhtes pRAUAGINPDhEARESlihite@r r anged on the die
surface requires a larger clanmping force to the die. This raises the

chal I enge of effi %h]?%e&r%éng 6f 5%3{13%%%1 ggg&hﬁgné lrlllg_el OfoCificre@set A8 c%ﬁmrﬁﬁ{zl%UCt or

chi p conpression no die in Ion-nolding two substrates.

[ 0006] 4 n order to | ve t he aforenentipn r obl '

bresent ; pisent 9o Bl et wEha e sneiehits rEaNArBE T En o Mo lB
vertically arranged in a . sem conductor chip conpression | dj n arat us
so as to ﬁﬂBW@H@gtﬁé elgpanstths RFFH“&mi6@%?0§EW¥CdWﬁ9%t%gg@ﬁbp%@%ﬁgrQ§%ion
nol di ng die and an upper sem conductor chip conpression 5 nolding die.

Ther ef or eproiluctivity per edbarea intheplainton, conpared to a conpression nolding die

in which two substrates are horizontally arranged, the installation space

of theaodi es camhibeaid@cthe abaldngy of dfécientpdeadfreming thelbstatlatien ipacaosthephare
conput ati on, which leads to an efficient decrease of the installation space

of the cogigsRiueRd: FRbbAGr-3RRARBIdS: {paradise) . 101 n addition, in the
present invention, the dies in each of which one substrate can be

Hence, in compression-molding two substrates for example, it is required to
effectively decrease the installation space of a semiconductor chip compression molding
apparatus.

15 [0005]

In the case where a compression molding die in which two substrates are horizontally
arranged on a die surface is clamped with the minimum clamping pressure, the required
clamping force (energy) is, by a simple computation, approximately twice as high as the
level required in the case where one substrate is clamped with the minimum clamping

20  pressure.

That is, clamping a die with two substrates being horizontally arranged on the die
surface requires a larger clamping force to the die.

This raises the challenge of efficiently decreasing the clamping force to the

semiconductor chip compression molding die in compression-molding two substrates.

25 [0006]



set are vertically arranged. Hence, under the condition that each die
shoul d be clanped with the sane clanping pressure in the case of the
conpression nolding die in which two substrates are horizontally arranged,
the dies needs only to be clanped with a clanping force that approximtely
equals the force required for clanmping the die in which one substrate is 15
set, which |eags ogra ehid dheolReniase hbbihe, &l MPIAGe RNl L0

di es. The clanping force according to the present 1 nvention can al so
be schemat ] cal | xptained as.follows: .In the present invention, the system
For "o amprigeoisieBERE, Mty Sinorp @B ol et S fS LRt i isobdf Y o6
can be cl ed with the mnimumforce, i.e. the force required for clanping
one subst FHPeCOTPEIGNS mag N8y BRPAFUS &P t PP | Proxideaitgi ARPAAS 20T e s on
mol di ng dies, each of which is capable of conpression-nolding one

subst r at esenigoriyetor ghipgameressipamoldiag digsng @b Sippertsesiconducierrdiyeunirassidie

t hr ee-di nensi onal space and appear as a single substrate when viewed from
above. 5 O60Wingdie. present invention uses a sem conductor chip conpression
nol di ng apparatus 5 and an upper sem conductor chip conpression nol di ng

di e. Ther ef or eThérkfors ifi @RWréRk ihPen®ibh, @hfatddto &lBAPrdsiien hdlBhg 8RTh GARGUCT Or
chi p conpression nDIdlng i e and the upper sem conductor chip conpression

mol di ng djg, subsﬁr tes arelﬂbﬁtztei‘rga%?grgar@@%rtﬁe %&E&Eﬂ?(&r{ t@;?]a%e o 1RURRY éa%doet&cﬁa?%!a of

the two vertically arrang rovi e sem conductor c

conpr essi gn .nol di apparatus and the dies. are, c e t suppl i ed
substrat e FP&W%%%“FFE?%W%G n? PRPETHEYR %ﬁlon’ Whlc’f’ E&Eﬁ gchanae 81§’Iét?&)e§re§%ep°§my
be generated in one of the two dies, whjch causes a difficulty in

ef fi ci ent thy iestallsipm spach ef thgsompessionggidingnperaps (Phdickubst rat e may be

cl anped with an excessive clanmping force. The present invention ains at
sol vi g bot h t hesdlitpmoln Srespra@ntinvertionstheali¢s imeeach of whichmae sfibstate ¢an iche
present invention, when substrates with a different thickness are used, it
i's requiredatcoveetidallgiagahgad. Bldhets inddh ehesevmditiondhia tcach dibishould bp chadied Rvith
nmol di ng apparatus (die) in accordance with the thicknesses of the

substrat efet Qnfel @aRpiRepdi®te il GRO8se Iox T8 confhredsdf RORERNic AVERIch AV Al M8
at providing a conpression nolding nmethod and conpression nol di ng appar at us

ggfg?;gs ?iour?ﬁgﬁ%ﬁsg%r% égg%oggaﬁfé{agxgaﬁéé}g tietfes! RELINFE BOISRBGEWRE 2 LI FAY fob&
that approximately equals the force required for clamping the die in which one substrate is
15 set, which leads to an efficient decrease in the clamping force to the dies.

The clamping force according to the present invention can also be schematically
explained as follows: In the present invention, the system for clamping (pressurizing)
substrates is designed so that two substrates can be clamped with the minimum force, i.e. the
force required for clamping one substrate; this is achieved by vertically arranging two

20 compression molding dies, each of which is capable of compression-molding one substrate,
in such a manner that the two substrates are arranged in the three-dimensional space and
appear as a single substrate when viewed from above.

[0007]

The present invention uses a semiconductor chip compression molding apparatus

25  (compression molding method) having a lower semiconductor chip compression molding die



In addition, the present invention ains at providing a conpression nolding
nmet hod and conpressi on nol di ng apparatua capabl e of effectively decreasing
the clanmping force in 20 the conpression nol ding apparatus (die). [0009]
Further, with respect to the configuration where two conpression nolding
dies are arranged in a stacked fashion in a conpression nol di ng appar at us,

t he prese i J .al oyl .di ng. i i nd a
comr casi B BEIEPH; Bk AL BEHEhBRI FRIRE TR, DR, s TERIRE Bl
conpr essi on. nol. di di.es 6 [0010 . In addition, with re ct to the
conf i gur afitigntn é‘?agnﬁ i lostep P%%OB#“%I i GOFPESSIgR dnoifing n(sd]g d‘nﬁ ﬁﬁ% YPYcked
fashion in a sem conductor chip conpression nolding apparatus and where
subst r at esenfipensiaetor phipisamatestieynalyling dpf f er ent substrate thi ckness are

used, the 5 present invention ainms at a conpression nolding nethod and a
conpr essi on noldihagasppheratausibgempats| seppifedebfeach i tleytwadjetsnilngrramggd gliesnpi ng
the two conpression nolding dies provided in the sem conductor chip

conpr essi providet ¢ e saRRBAAIKS chip R&GREHdA &Rl WinE Appheus Mdkaars et Gimpdie
substrates (insert nmenmbers). 10 MEANS FOR SOLVI NG THE PROBLEM [ 0011]

To sol ve iAo SiRbiconed teeritabaah tRugpkens, the present invention

provi des a comnpression nol ding nethod 1 ncluding the steps of a)

LUl SR P93 M5l Bl G360 O o B GRS SRl 0

dies 15 vertic ashion; yI'ig an

scequat o SR Sl hSahTRseLuche b 55" Al LBRETRICFON ) TS,
d) conpression-nmolding, in each of the two conpression nolding dies, the
i nsert 20witbabexcessivhclampingdoton. Fereseal inventiopraima anssldegibeh dege problems

10  at the same time.

Therefore, in the present invention, when substrates with a different thickness are
used, it is required to efficiently adjust the semiconductor chip compression molding
apparatus (die) in accordance with the thicknesses of the substrates to clamp the dies.

[0008]

15 That is, the present invention aims at providing a compression molding method and
compression molding apparatus capable of effectively decreasing the installation space of the
entire compression molding apparatus.

In addition, the present invention aims at providing a compression molding method
and compression molding apparatus capable of effectively decreasing the clamping force in

20 the compression molding apparatus (die).

[0009]

Further, with respect to the configuration where two compression molding dies are

arranged in a stacked fashion in a compression molding apparatus, the present invention

aims at providing a compression molding method and a compression molding apparatus

25 capable of effectively clamping the two compression molding dies.



[ 0012] To solve the aforenentioned technical problens, the present

i nvention provides a conpression nolding nmethod including the steps of

a) individually supplying an insert nenber to an insert nenber setting unit
provided 25 in a top die of each of two conpression nolding dies vertically
arranged in a stacked fashion 7 each having the top die and a bottom die;

b) supply]ﬂgogn adequate anount of resin material to a conpression nol di ng
cavity provided in the bottomdie of each of the two conpression nol ding

0 220 e 10yl ST TBATE| AL SATRIRE 5 Rer 0 e

pressurizing the resin in the conpression nolding cavity in each of the two
conpr essi 81 %P&‘?CL@ yrtaskedfaghion e STTBISOMBICET (ORI $HBRIFTSIGRERAIdINgG Fpatais
conpression nolding cavities. 10 [00131 ~_ To solve the aforenentioned

t echni cal apt whererasbstrates (@ meesbars) hayingi s diffesent substisteothipkneps tace véed, Preesent
i nvention may include the step of: in clanmping each of the two
conpr essi prese¢mlidvengioni #ms arow icogptisioh ahdldimgdinetholl dndea Wwoppressionheldiigon
nol ding die by a distance of L and noving the bottomdie of the | ower 15

conpr essi gipafihdipabidio? ebf"ﬁéctﬁ/elg}éﬁ&gé‘dﬂi?g afll Blmpih®fiklvo clompresIf%nszéIHﬁgtdi@

af orenenti oned technical prob e conpression nolding method accordi ng

to the pr @%@Qited iiﬂ'ﬁﬁgehlg&éllﬁgé?} g&ﬁglrérpgﬂ%ﬁ%@{f%rz }rﬁ%l?v&‘}?é -zeip%a'?atﬁg ARIBRafE Wi he NE

two conpression no

thicknesses of the substrates (insert members).

10 MEANS FOR SOLVING THE PROBLEM
[0011]
To solve the aforementioned technical problems, the present invention provides a
compression molding method including the steps of:
a) individually supplying an insert member to each of two compression molding dies
15 vertically arranged in a stacked fashion;
b) supplying an adequate amount of resin material to each of the two compression
molding dies;
¢) clamping each of the two compression molding dies; and
d) compression-molding, in each of the two compression molding dies, the insert
20 member with the resin material to form a molded product.
[0012]
To solve the aforementioned technical problems, the present invention provides a
compression molding method including the steps of:
a) individually supplying an insert member to an insert member setting unit provided

25 inatop die of each of two compression molding dies vertically arranged in a stacked fashion



20 di stance between a die surface of the top die and a die surface of the
bottomdie is adjusted in each of the t?n conpression nolding dies in
accordance with a thickness of the insert nmenber supplied to each of the
two conpression nolding dies. [0015] To solve the aforenmentioned
techni cal problens, the conpression nolding nmethod 25 according to the

pr esent !a%ﬁ@&?ggggﬂg HEEEHQ%ohgﬁmﬁéeps of: 8 covering t he

conpressi on no V|ty in each d6f the two conpr essi on nDIdlng dies with

a nold release, fil t he res |n mat er i al ach caV|ty
which is cover]é)d niyllpgt Headrgrge ragf)gléy%fnrg?l? A 3t°f”ﬁ18rets?%%n %‘Flﬁg ENQ
5 [0016] sol ve t he aforenentloned techni cal _probl ens, the present

i nventi onplﬁf"@\‘?iid%éheab‘&ﬂ%ld@s%f eaehrl|the Ao spraressier mading dhissramd heawgicdi ng
an insert nmenber with a resin material, having a nolding unit including:

a) a st actesh masbmlng unit in which two conpression nolding dies each having
a top 10 die and a bottomdie are vertically arranged in a stacked fashion;
and 5 b) & difpiapend og/di¢ asd thg breansdié af capadithglivd asnprgssidnembdding
conpression nolding dies. [0017] To solve the aforenmentioned

t echni cal gjpg.oRlems, the present invention provides a 15 conpression nolding
appar at us, havi ng a nol di ng unit which incl udes: a) an upper

compressi on Moyt gdlf 9 AchoeheCOMREESRRNAMRLALAG drechAClh iang o

top die and a eac eing-for conpre an i nsert
menber with a resin terlal the u r c essi on dlng dle and the
ower confBREIGR M gic & HaTHEarED Loy narT DRt s fomR iR
fashi on; 2092 an upper fixed platen for fixing the upper top die;

c) a | owemoldingeivpieat en provi ded beneath the upper fixed platen;

10 [0013]
To solve the aforementioned technical problems, the compression molding method
according to the present invention may include the step of:
in clamping each of the two compression molding dies, moving the bottom die of the
upper compression molding die by a distance of L and moving the bottom die of the lower
15 compression molding die by a distance of 2L.
[0014]
To solve the aforementioned technical problems, the compression molding method
according to the present invention may include the step of:
in clamping each of the two compression molding dies, clamping them while a
20 distance between a die surface of the top die and a die surface of the bottom die is adjusted in
each of the two compression molding dies in accordance with a thickness of the insert
member supplied to each of the two compression molding dies.
[0015]
To solve the aforementioned technical problems, the compression molding method

25 according to the present invention may include the steps of:



d) an adequate nunmber of colums for connecting the upper fixed platen and
the I ower fixed platen; e) an internedi ate plate provided

bet ween the upper top die and the lower top die 25 while fixing both of
them and vertically slidably nmounted on one or nore of the colums; 9

t) a slide plate vertically slidably nounted on one or nore of the colums

and for fixing.§Rgink IMEEoRReESN Holing cav1ty 19)eaé7h df e1coRRNEIHHrEdsRBI MBIdMRANS
for individually closing a die surface of "the top die and a die surface of

the botto r of the conpreSS|on nmol ding dies; 5 h) a
pressure g%%h&%?@ﬁQMQQQm; &%be ween the slide plate and the Iomer fixed

pl aten, for pr edet er m ned In ressure to.
conpr essi on nDF‘Hﬁ'P@g%Ia@ eflPdﬂ?tB‘éﬂé‘&teﬁ&’( F?g’%é’ I‘%th bt evered with t]wl r)qV\@rfe {eAer t

menber setting unit provided on each of the die surfaces of the top dies,

on whi ch file apdBeating thersein masgiiabe supplied and set; 10j) a conpression

nol ding cavity individually provided on the die surface of each of the

bot t om&di §8016and k) a heater for heating the resin nmaterial supplied to the
conpression nolding cavity. [0018] To solve the aforenentioned technical

problems, in theg soRPHEForeneiiddl nechhlabpdleatisl sheapetnd im@ntion pheides esent
i nvention, the die opening/closing neans may include a di e opening/closing

mechani s ng&ﬂgxiegk%rf" n{o‘i’tﬁﬁ%%ﬂgarﬁtiug'i ﬁg?ﬁﬂn’sﬁ%ﬁﬁ@ 3 &fkeRl mEMBer %ﬁsa ang one

pi ni on. renentlone technical problens, in
the die oBiRrAbrETBer A s RE @dﬁiﬁicé°5?;”8p2ﬂ. g cl osi g mechani sm
whi ch i ncl udes: a) a stacked molding unit in which two compression molding dies each having a top

10 die and a bottom die are vertically arranged in a stacked fashion; and

b) a die opening/closing means for opening/closing the two compression molding

dies.
[0017]
To solve the aforementioned technical problems, the present invention provides a
15 compression molding apparatus, having a molding unit which includes:

a) an upper compression molding die and a lower compression molding die each
having a top die and a bottom die and each being for compression-molding an insert member
with a resin material, the upper compression molding die and the lower compression
molding die being vertically arranged in a stacked fashion;

20 b) an upper fixed platen for fixing the upper top die;

¢) a lower fixed platen provided beneath the upper fixed platen;

d) an adequate number of columns for connecting the upper fixed platen and the
lower fixed platen;

¢) an intermediate plate provided between the upper top die and the lower top die

25  while fixing both of them, and vertically slidably mounted on one or more of the columns;



a) arack fixed to one of the col umms; b) an other rack fixed to a
rack standing nenber vertically provideg on the slide plate; 25c) a pinion
rot at abl y gear-engaged between the two racks; 10 d) a rotationa
shaft provided on the pinion; e) a rotation nmechanismfor rotating the
rotational shaft; f) a bearing unit for rotatably supporting the rotational

shaft; and . | i - i t] d
from the i nt er Retided e SeBl e SAREDFREhER SRR ANGE e buRHERENAET
t hereof [ ozgh? To solve the aforenentioned technical problens, in the
conpr essi ShnEHIdPHE B¥od dfus according to the present invention, the die
openi ng/ cl osi ng nmeans nmay have a thickness adjustnment nechanism for

adj usting a di & adiseonsemngictosingrmeansdos dpadualiyiclasig & dis spofaes of hadon dig di e
surface of the bottom die of each of the upper conpression nolding die and
t he | ower ambaghie ss$icenf thel teittagy dé provided acesh détheeomiprdssian ninildikgdss, of t he
insert nmenber supplied to each of the upper and | ower conpression nol ding

dies. [50021] ) a pressuf®m8EHawBnt hevidbOb&wveat therBde pleend gied lopeobkaateh,n t he
conpression nolding 15 apparatus according to the present invention, the

di e openi py/ aﬁﬁl?ﬁ{ggpﬂg’@%&?niﬁw clgﬁ%ﬁtﬁlg%&gﬁﬁl‘tg eRStvAAL MR MBRAN IS YR ch

i ncl udes: eari ng I'n body fixed to the pinion suspending
menber to Mhiﬁn?tﬁﬁ oﬁher rack is fixed; b) a slider hole fornmed in
the beati R tRiee e R A ay

i) an insert member setting unit provided on each of the die surfaces of the top dies,
on which the insert member can be supplied and set;
10 j) a compression molding cavity individually provided on the die surface of each of
the bottom dies; and
k) a heater for heating the resin material supplied to the compression molding cavity.
[0018]
To solve the aforementioned technical problems, in the compression molding
15 apparatus according to the present invention, the die opening/closing means may include a
die opening/closing mechanism having a rack and pinion mechanism composed of two racks
and one pinion.
[0019]
To solve the aforementioned technical problems, in the compression molding
20 apparatus according to the present invention, the die opening/closing means may have a die
opening/closing mechanism which includes:
a) a rack fixed to one of the columns;
b) an other rack fixed to a rack standing member vertically provided on the slide
plate;

25 ¢) a pinion rotatably gear-engaged between the two racks;



20c) a bearing unit slider which vertically and elastically slides in the
slider hole and rotatably supports the { tational shaft of the pinion; and
d) an elastic nenber for vertically and elastically sliding the slider in
the slider hole. [0022] To solve the aforciiicntioned technical problens,
in the conpression nolding 11 conpression nolding cavity having an inside

covered w th agmplf.fahedse pfdvidid JRfk&EShenOF THE | NVENTI ON [0023] 5in the
present invention, a sem conductor chip conpression nolding apparatus (a

sem conduct or ¢l B SOIMERRIGN ATbHiRGISbARYy B, 2 ot acked ol ding

mechani smin Sem con or npresion nol ding dies are

vertically arranged .in a stacked fashi on. Hence, ared to the
configuration gﬁg%ﬁF@ﬁmF f§§ﬁ?@8ﬁ8ﬂ8¥%ﬁg%ﬁ?ﬁﬁ%ﬁwgﬁﬁ'é? mol ding dies are
hori zontal |y arranged, the present invention can 10 advantagouesly provide
a conpressi on Bb# ginigy FespandmnganemberosHisalby syspended I dredpisapediale pééﬁp%ll e of
effectively decreasing the installation space of the entire conpression
nmol di ng appangthe dearing unit as lgprerend tiskgofdescri bed, in the present invention
t he sem conductor chip conpression nol di ng apparatus (the sem conductor
chip conppgpesj on nol di ng nethod) has 15 a stacked mol di ng mechani smin

whi ch two sem conductor chip conpresion nolding dies are vertically

arranged in a %%&d tﬁ@%mr%entm@@ecﬁc}ﬁl%ﬁpﬁggﬂeﬁé) thenc e '%égiaﬁiﬁﬂdidg

whi ch two sem conduct or p conpresion nol'ding dies are rizontally

oSN, B RS B O AR SN PR B AR "
?Sicreg;:l _Si ngliékrr]lgssca!d?u@niign% IIE@%LE?ISSIL r}ort e?d?us(t:igggrd?sstgnicg rl])etzvs(l)eem{led iiiggsu%'g&aorfaﬂtfxg tsop
10 die and the die surface of the bottom die of each of the upper compression molding die and
the lower compression molding die, in accordance with a thickness of the insert member
supplied to each of the upper and lower compression molding dies.
[0021]
To solve the aforementioned technical problems, in the compression molding
15 apparatus according to the present invention, the die opening/closing means may have a
thickness adjustment mechanism which includes:
a) a bearing unit main body fixed to the pinion suspending member to which the
other rack is fixed;
b) a slider hole formed in the bearing unit main body;
20 ¢) a bearing unit slider which vertically and elastically slides in the slider hole and
rotatably supports the rotational shaft of the pinion; and
d) an elastic member for vertically and elastically sliding the slider in the slider hole.
[0022]
To solve the aforementioned technical problems, in the compression molding

25 apparatus according to the present invention, each of the two bottom dies may have a



[0024] In the present invention, the sem conductor chip conpression nol ding
apparatus (the sem conductor chip conprggsion nol di ng nmet hod) includes: a
stacked nol di ng nechani smin which two m conduct or chi p conpresion

nol ding dies are vertically arranged in a 25 stacked fashion; and a rack
and pi ni on mechani sm conposed of two racks and one pinion as 12 the die

opent ng/ ok b g TN LG PRERLOH SLOSLAGIRERRILAN relcpse fim ThET el or e, 10

t he case two conpress I'n Ies are arranged i n a stacked
fashi on |n a senlconductor chi p conpressi on nol di ng apparatus, the present
i nvention can advantageously provi de a conpression nol ding nethod and a
conpressi on noldin a Qaratus capabl e of effectively clanmping the two
conpr essi BAF ﬁ@ﬂ@ﬂﬁgr ég’fﬁ In addition, in the case where two
conpression nolding dies are arranged in a stacked fashion in a

sem condufi038] chi p conpressi on nol di ng apparatus and where substrates
(insert nenbers) having different substrate thicknesses are used, the

presents 10 i nvantheofresn ird@n@dH, 20&am 5ondupto® Chiecompteiphessidaly aatitmng(a
met hod and a conpressi on nol di ng appar atus capabl e of effectively adjusting

and cl aﬁpsaﬁc&nﬁc{o&ﬂ%@owﬁ SEAN IRy B&ttﬂid@%a@raoéfé&%&' Ih('}ldﬁa emS&hSANGUCt or

chi p conpression nolding apparatus 1 n accordance wth the thicknesses of

ooze] PRI sOS oo SRR ey A R R R B e R
hvent | ont tsx%%a‘:“ e SbueHEal) dor ?%92‘1 eBRBGP oo aHAE cao yUBHBRHES Siacked
nol di ng
compression molding dies are horizontally arranged, the present invention can
10 advantagouesly provide a compression molding method and a compression molding
apparatus capable of effectively decreasing the installation space of the entire compression
molding apparatus.
As previously described, in the present invention, the semiconductor chip
compression molding apparatus (the semiconductor chip compression molding method) has
15 a stacked molding mechanism in which two semiconductor chip compresion molding dies
are vertically arranged in a stacked fashion. Hence, compared to the configuration in which
two semiconductor chip compresion molding dies are horizontally arranged, the present
invention can advantageously provide a compression molding method and compression
molding apparatus capable of effectively decreasing the clamping force in the compression
20 molding apparatus (dies).
[0024]
In the present invention, the semiconductor chip compression molding apparatus (the
semiconductor chip compression molding method) includes: a stacked molding mechanism

in which two semiconductor chip compresion molding dies are vertically arranged in a

25 stacked fashion; and a rack and pinion mechanism composed of two racks and one pinion as



20 mechanismunit which is the main portion of the nolding unit of the
conpressi on nol ding apparatus illustrated in Fig. 1, and illustrates the
state in which the two sem conductor chi'p conpression nolding dies
vertically arranged in the stacked nol di ng nechanismunit are open. Fig. 3
is a schematic front view schematically show ng the stacked nolding 13

corr espongienfk %ﬁéniﬂwosﬁférgéﬂﬁ(cﬁe oB&fing/bibsias hRtepishi)e state in which the

di es are cl osed. is a magnified schematic front view

schermati cal I'y %ng\é{:ogeg n'gﬁ!lI% SCMJ&: Iﬁ?? g(%ll e%ggr?;x%?@in fdi%sha?e ?ﬁ%ngce%l !iﬁlgtsﬁraaze%d in

Fig. 3. a nagn c ertica i'onal Vi ew

schematical]y show ng the 5 nified.main portion of the die.illustrated
T Fr o, 5T hRa T RepR R N POl REATFR I Btsarpeent imvendSh ca o

present invention will be described in detail with reference to the figures
of the 10admpiwgpersht provide a cqppressions iplding BeHIOE ot @ SPMBIPHORE JRPIAEES| on
nol di ng apparatus according to the present invention. Figs. 2 and 3
show a5st aurkedunmbablagf eféchaely shampmg thé¢ two wdmprasssenmeldimgulesor chi p
conpression nolding dies are vertically arranged) in the apparatus
illustratpmosp Fig. 1. 15Fig. 4 shows a die opening/closing neans (die
openi ng/ cl osi ng nechanism in the stacked nol di ng nmechani sm unit

cppusirated |nufhiiich, in the cafd Smert BRPWEmBredion ARAMMEUIE R AlBATS o
(thickness adjustment ‘'nmechanism) in the stacked nolding mechani sm unit
HTustrat g(gcklea Ea'sl%‘on 3i'n Ltoé)e%lBllonductor chip compression molding apparatus and where
substrates (insert members) having different substrate thicknesses are used, the present

10 invention can advantageously provide a compression molding method and a compression
molding apparatus capable of effectively adjusting and clamping the two compression

molding dies provided in the semiconductor chip compression molding apparatus in

accordance with the thicknesses of the substrates (insert members).

15 BRIEF DESCRIPTION OF THE DRAWINGS
[0026]
Fig. 1 is a schematic plain view schematically showing the semiconductor chip
compression molding apparatus according to the present invention.
Fig. 2 is a schematic front view schematically showing a stacked molding
20 mechanism unit which is the main portion of the molding unit of the compression molding
apparatus illustrated in Fig. 1, and illustrates the state in which the two semiconductor chip
compression molding dies vertically arranged in the stacked molding mechanism unit are
open.
Fig. 3 is a schematic front view schematically showing the stacked molding

25 mechanism unit (two semiconductor chip compression molding dies) in the apparatus



20 (Configuration of the Sem conductor Chip Conpression Ml ding Apparatus)
As shown in Fig. 1, a sem conductor chip; conpression nolding apparatus 1
according to the present invention is conposed of: a nolding unit A for
conpression-nol ding (or resin-sealing and nolding), with a resin material,
a substrate 2 (insert nmenber) on which sem conductor chips are nounted; an

i n-1 oadi ngyRpéndhd @'thad of BIPP) MldMBustBR s BHSAE Al whidh (IR dBdsled €188 before
nol di ng) onto whi ch sem conductor chips have 14 been nounted in an

i n-1 oadi ng nechani,s - S or. .CO ' L
ol di ng) and & Hedh  arpind ARSIl AT Byl b AR
nmol di ng uni t A;.anq,ﬁn DE@-Ioagan.ugit C for taking out and receiving a
mol ded pr BatidRordon e digpilysiraied i Fignd 4 resin conpact 35) which has been
conpression-nolded in the nolding unit A by an 5 out-I|oadi ng mechani smE
(or a nol ded pFigddcs acoagiliehschemetaregigpl sectional view sehemaficght shovwgeg they of
the nol di ng apparatus |, a noving area F of the in-|oading nechanism D and
a novi ng aeeaf{iGl ofirt pretieuef-thodidiligtmedhafiggMm E are provi ded. As
illustrated in Fig. 1, with the in-loading nmechanism D, the substrate 2 and
the resin material are first supplied fromthe in-loading unit B to the

nol ding unit A where the 10 substrate 2 is conpression-nolded into a nol ded

product 3 i i i E, the nolded product 3 is
L R R R AN s

taken out fromt g unit Aa in the out-loading unit C
The in-lo g unit B, the nolding unit A and the out-loading unit C are
at t achabl renovably connected to each other in line in this order with

unit connectors H 15 [0029] (Configuration_ of_ the | di n ni _t As
shown in Fig. 1he reS RGO e ot hsh redgtibvith ﬁgg’&n%%dyﬁ@géﬁﬁé?f Heus
whi ch has a double | ayer structure) for conpression-nolding a substrate 2
on whiléh evbedimadect or chips are nmounted is provided on the back side | b of
the apparatus in the nolding unit A 20 Therefore, in the stacked nol di ng
mechani sm uni t Figst ah&eda dérgicomduvanichip comhpryssibn meldingeapgaatusracedriling tonthent ed
on the substrate 2 are conpression-nol ded and a nol ded product (nol ded

subst r at e}regn€ AR e, Or med. [0030]

Figs. 2 and 3 show a stacked molding mechanism unit (in which semiconductor chip
compression molding dies are vertically arranged) in the apparatus illustrated in Fig. 1.

15 Fig. 4 shows a die opening/closing means (die opening/closing mechanism) in the
stacked molding mechanism unit illustrated in Fig. 3.

Fig. 5 shows a die opening/closing means (thickness adjustment mechanism) in the

stacked molding mechanism unit illustrated in Fig. 3.
[0028]
20  (Configuration of the Semiconductor Chip Compression Molding Apparatus)

As shown in Fig. 1, a semiconductor chip compression molding apparatus 1
according to the present invention is composed of: a molding unit A for
compression-molding (or resin-sealing and molding), with a resin material, a substrate 2
(insert member) on which semiconductor chips are mounted; an in-loading unit B for

25 supplying the substrate 2 (a substrate before molding) onto which semiconductor chips have



(Configuration of the Stacked Ml ding Mechanism Unit) 25As shown in Figs. 2
and 3, in the stacked nol ding nechanismpnit 4, two 15 sem conductor chip
conpression nolding dies are vertically provided in a stacked fash on.

That is, the stacked nol ding nmechanismunit 4 includes an upper

sem conductor chip conpression nolding die 5 which is |located in the upper

portion Obednh@olimedamiah Thidlding @ABehadishDYE (or S fHeEIMEHL FQT coaltfAng AmpaRESl on
nol ding die 6, which is Iocated in the |ower portion 5 of the mechani sm

uni t. befo ofﬂg‘%‘? V\:ﬁl Ch rgﬁﬁ'té?ﬁhg@% &b CreSinl Rat RS&d n?gldﬁ tpR gie Sa

and a bottom ces t I e ba. T ower conpre sl on

nol ding die, 6 IS ,conmpose. i e 6a and a t ces
The top drs @x0SiaiBR §FL lon Pl a0l 3 e SPGB St e
top and bottom di es 5a and 5b, 10 or the top and b tt m di.es 6a.anqg 6b)
vertical | wdtse ESKeEPPACt Ao Whigh hag bers eATRCSsRHAAK thigmg ué%%t dle 2
on whi ch sem conduct or chi ps are nounted can be |nd|V|duaIIy (i

separ atdel gutdpading medias)snch fpraaveidoh produdednviyitg medpenism)-ar r esi n rrat eri al
(granul ar resin) for exanple to forma nol ded product 3. As will be
descri bed | at eDn thadilonodidé he oﬂﬂ&&ﬁol@ﬁ@)@t@ﬁ&i&m, aholing adh & bf thedndedinkd

| ower conpression nolding die 6 (upper and lower dies 5 and 6) includes a

top die sgk@ﬁarn%@nsa%talmmgu&a G AN A1 SR 1BSHABmNDhEipheliat t om di e
cavity 21. [0031] st acked nDIdlng nechanlsn1un|t 4 includes an

upper " fi xed pl g@ﬁgusﬁa?eeqna@gown e @5 hem AnRpovisar. baneal hzm&tﬁeoger

fixed platen 7 e upper x€éd I'dwer platen

fixed t det t. | ust t d I
col urms. (18 BaPEsl g it @@#mﬁw ottt B ol P EATBHE S uer
fixed platen 8, an |nterrred| ate plate (| nt er mredi at e novi ng plate) 10 is
verti d&l | subsirate sy corprigssen-waldesh dnigr & aaldadnpioductnt msy, Bthc e gidoaging

25Between the internediate plate 0 and the lower fixed platen 8, a slide
pl at e ( botedmmnism E, the molded product 3 is taken out from the molding unit A and received in the

out-loading unit C.

The in-loading unit B, the molding unit A, and the out-loading unit C are attachably
and removably connected to each other in line in this order with unit connectors H.

15 [0029]

(Configuration of the Molding Unit)

As shown in Fig. 1, a stacked molding mechanism unit 4 (a molding apparatus which
has a double layer structure) for compression-molding a substrate 2 on which semiconductor
chips are mounted is provided on the back side 1b of the apparatus in the molding unit A.

20 Therefore, in the stacked molding mechanism unit (stacked die mechanism unit) 4,
semiconductor chips mounted on the substrate 2 are compression-molded and a molded
product (molded substrate) 3 can be formed.

[0030]
(Configuration of the Stacked Molding Mechanism Unit)

25 As shown in Figs. 2 and 3, in the stacked molding mechanism unit 4, two



16 noving plate) 11 is vertically slidably nounted on the predeterm ned
nunber of col ums 9inthesmmrmmmrﬁ%;heiMeHmmauapuuela

The top die 5a of the upper die 5 is (i vably) attached onto the | ower
side of the upper fixed platen 7. 5The bottom die 5b of the upper
conpression nolding die 5 is attached onto the upper side of the

i nt er medi L&y . ~I : i lLng die
i 5 att aeaaonbSr fe o % HoRRPRLerk M e ERRERTARR FRERTD, o
die 6b of the | ower die IS attached onto .t he er side of. th | ide
olate 11 10Thensate Sskebimolied S6Semna it et Sisehedhiot g PRe

| ower top die 6a can be vertically noved integrally wi.th each other.

The | ower coiepressiandneldas i wiieh i5ilpeptgst iatthe upper pertipe of e tngchanism wpiemd
integrally with each other. [0032] 15As shown in Figs. 2 and 3, the stacked
nol di ng nebivamisenicomductos chipebugessian dicddiog dieitnghahasiongedranths Iavgerfportion

i nterlockingly and simultaneously opening or closing the die surface of the

top di g 5@gftBBehethaisn®@finit. he bottom die 5b, and that of the top die 6a and
that of the bottomdie 6b in each of the upper conpression nolding die 5

and the | ower Eg%’ﬁliﬁ&? SofPre é}ﬁjfn%ghﬁié 8ie5 {5 UBRPbsANt teﬁ"ﬁlfedgd- %1 Db@n Gl as

w |l be descri ater. 20Therefore, in the stacked nol ding nmechani smunit

4, the inter iate . plate 10 .and the slide.plate. . C i ndj vd I
roved upvil 0159 s 4 Bh e ook Fur SRyt Bk i S8R SR d dhebghl
surface of the top diie 5a_and that of the bottomdie 5b in the upper die 5
will be c@%@@o@b%ﬁ?&@B)?bf‘ﬂ‘écr}k%ﬁsé%toB@ﬁ di es 5a and 5b can be cl anped

(refer to Figs. 2 and 3). .
Therefore, in each of the two pairs of dies 5 and 6 (the top and bottom dies 5a and 5b,

10 or the top and bottom dies 6a and 6b) vertically stacked in the stacked molding mechanism
unit 4, a substrate 2 on which semiconductor chips are mounted can be individually (i.e.
separately at each die) compression-molded with a granular resin material (granular resin)
for example to form a molded product 3.

As will be described later, each of the upper compression molding die 5 and the

15  lower compression molding die 6 (upper and lower dies 5 and 6) includes a top die substrate
setting unit 19 and a compression molding bottom die cavity 21.

[0031]
The stacked molding mechanism unit 4 includes an upper fixed platen 7 and a lower
fixed platen 8 provided beneath the upper fixed platen 7. The upper fixed platen 7 and the

20 lower fixed platen 8 are fixed to a predetermined number (four in the illustrated example) of
columns (tie bars) 9.

Between the upper fixed platen 7 and the lower fixed platen 8, an intermediate plate
(intermediate moving plate) 10 is vertically slidably mounted on the predetermined number
of columns 9.

25 Between the intermediate plate 0 and the lower fixed platen 8, a slide plate (bottom



25At the sanme tine, the die surface of the bottomdie 6a and that of the
bottomdie 6b in 17 the |lower die 6 mﬁi al so be cl osed, whereby the top

and bottom di es 6a and 6b can be cl anped. In the illustrated exanple,
there are four sets of the die opening/closing neans 12 attached to the
four colums 9, respectively. 5 [0033] As will be described later,

the di e opgRifgIskPE R oARANY sﬁd%b!ﬁm%ﬁ?ﬁ@@%ﬁ@h@ﬁmd&exﬂh@e&ﬁﬁﬁﬂe‘?%%lﬁﬁh@@
mechani sm 13 for openlng or tlosing the die surfaces of the top dies 5a and

6a and t hgs b in the upper and | ower dies 5 and
6; and a ﬁﬂﬁe ness a ﬁl ]%%ﬂ§9a |sn®14 whi ch has a floating structure,
for adjusting e 10t esses t. subs tes 2a and 2b). sandw ched
bet ween t he diéﬂgﬂﬁ¥%ﬁ §°§?eﬂﬁémi ﬁ5d¥@ QW' hgggmﬁﬁv3§§@5 g % hose
of the bottom dies 5b and ob. As will be described later, a rack and
pi ni on netbehiised plstcaded for the di e opening/cl osi ng mechani sm 13, which is
conposed of two racks and one pinion 17 gear-engaged between these two
racks. 515As wi [The bettaedierdbledhd wiper compressiven maldingatiel5 i atiacihedrmetd theivpperof

t he di e opening/cl osing nmechani sm 13, one rack (columm-side rack 15) is

fixedly iggéaftiRdn@Anédifte la‘&?l@fTHeh aR 6HaY He advekrichm Fﬁﬁsﬂﬁﬂi mcddiKg die 6 is
(slide-plate-side rack 16) is |nsta ed on the side of the slide plate 11.

The pilli g@&%a%b%mv% @erofq ﬁ%%ﬁa?{%?ﬁ@ 1he two racks is installed on

t he side e interne ate pl ate er to Flg 4). 20As mnll be

and | ower i eo 18 WROi DRt AN PRBEE R RRGELER G SRR uRRr i LSRR

2a and thin substrate 2b shown in Fig. 5), the |nterned|ate pl ate 15
(includinblthe bottom die 5b and the top die 60 is noved upward or downward
due to the elasticity of the elastic nmenber 34 in the thickness adjustnent
mechardiOsm 14, Whengsy botemtdig Stk ibe svgmetliatehplate iifs endathe dower(top deimép cas)bes
can be efficiently adjusted in each of the upper and | ower dies 5 and 6.

18 vertically moved integrally with each other.

The lower bottom die 6b and the slid plate 11 can be vertically moved integrally with
each other.
[0032]

15 As shown in Figs. 2 and 3, the stacked molding mechanism unit 4 includes a die
opening/closing means 12 for interlockingly and simultaneously opening or closing the die
surface of the top die 5a and that of the bottom die 5b, and that of the top die 6a and that of
the bottom die 6b in each of the upper compression molding die 5 and the lower compression
molding die 6 (upper and lower dies 5 and 6), as will be described later.

20 Therefore, in the stacked molding mechanism unit 4, the intermediate plate 10 and
the slide plate 11 can be individually moved upward by using the die opening/closing means
12 so that the die surface of the top die 5a and that of the bottom die 5b in the upper die 5
will be closed, whereby the top and bottom dies Sa and 5b can be clamped (refer to Figs. 2
and 3).

25 At the same time, the die surface of the bottom die 6a and that of the bottom die 6b in



Hence, as wll be described later, the die surface of the top die 5a (6a)
and that of the bottomdie 5b (6b) can ?F cl osed to be clanped in each of

t he upper and |l ower dies 5 and 6, by rotating the pinion 17 to nove the
pinion 17 (and the intennedi ate plate 10) upward and nove the
slide-plate-side rack 16 (and the slide plate 11) upward in the die

openi ng/ c i

this procJ[eh(sazlb{;bg gmﬁEQHﬁ 7&%gﬁdﬂpﬁﬂkﬁﬁégﬁggg?gag%g %?éﬁ%%%§%%ig8¢§ upmard
by dIStamé' nd the slide-plate-side rack 16 (and the slide plate 11) is
noved upw&fdPBY di stance 2L. The slide-pl ate- side rack 16 (and
the slide plate 11) is noved b relative to the 10 pini

this process, Hsthgiilpstrséedgegmp ebé}dm? atcetour jsefs ©4de die Ocpﬁ’émé/ﬁb’é’lngaﬁﬁﬁnlsd@er

dies 5 and 6, t he di stance between the die surface of the top die 5a and
that of t #&&chat todhe Give cilbmnafdespeetidilst ance bet ween the die surface of the
top die 6a and that of the bottomdie 6b can be efficiently adjusted in
accor dancpopst h the thicknesses of the substrates 2 (2a and 2h) by the 15
t hi ckness adj ustment nechani sm 14. [0034] Provi ded between the slide

plate 11 and tRe wlﬁwde%émd 1%@%1%@ dp%mﬁgieroeﬁrz%angqghaebaﬁbsﬂeé drsh lale

pl ate vertical pressure nec anlsn) for pressing the upper and |lower dies 5

and 6 on (S%% él(r)]s)ei\rrlg }/nme&Pan%np {SB etﬁgé p%gxd c18£1§§’ﬁ40“c9e %?a%gsuéfethé cf)rp (ﬂgst ?e{ @edngde

cl anpi ng ce er “an

openi ng/ cl osi 12 (whe ey nped b e Id|n
mechant srfasnd THSF of %%Ot(twntcﬁe S %eR ek HolErmgenih e f &BED iF

| ower dies 5 and 6), each of the upper and |ower dies 5 and 6 can be

i ndi vi duaihllﬁ}méﬂsaﬁfbeﬂml@yt gleglanisgn t1de vehieh daap fadlosting strauigi dotopeivpting &icosi ng

means 12 (di e opening/closing mechanism 13), and each of the 25 upper and
| ower 10i ethidknesses 6f wansubstratesd Ydadanal 2by samdazsism& loatw ecncthe diehsairfavest ¢t the top
predeterm ned 19 clanping pressure (clanping force) by the pressure
nmechani snyi¢85a and 6a as well as between those of the bottom dies 5b and 6b.
As will be described later, a rack and pinion mechanism is used for the die
opening/closing mechanism 13, which is composed of two racks and one pinion 17
gear-engaged between these two racks.

15 As will be described later, in the rack and pinion mechanism of the die
opening/closing mechanism 13, one rack (column-side rack 15) is fixedly installed on the
side of the column 9 and the other rack (slide-plate-side rack 16) is installed on the side of
the slide plate 11. The pinion 17 which is gear-engaged between the two racks is installed on
the side of the intermediate plate 10 (refer to Fig. 4).

20 As will be described later, in the case where the substrates 2 supplied to the upper
and lower dies 5 and 6 have different thicknesses (e.g. a thick substrate 2a and thin substrate
2b shown in Fig. 5), the intermediate plate 15 (including the bottom die 5b and the top die
6a) is moved upward or downward due to the elasticity of the elastic member 34 in the

thickness adjustment mechanism 14, whereby the thicknesses of the substrates 2 (2a and 2b)

25 can be efficiently adjusted in each of the upper and lower dies 5 and 6.



In addition, in clanping the upper and |ower dies 5 and 6 by the die
openi ng/ cl osi ng neans 12 (die opening/ciQSing mechani sm 13), the slide
plate 11 can be supplenentarily noved upward or downward by the pressure
mechani sm 18. 5Hence, each of the upper and |ower dies 5 and 6 can be

cl anped with a predeterm ned cl anpi ng pressure by the di e opening/closing

means 12 (die gpgad ngdal Béii&gri%qgl@f}itl?é“&ié%&rfe?d&%fftﬂb%;ﬁ/g%sﬁl{%) ABERARK §B 18.
[ 0035] (Effects of "Stacking the Dies in the Stacked | di ng "Mechani sm Uni t)

10l n the in i t di i i j Lch
two conpr gétgol%g ﬁ}errgth %ﬁﬂ%an&i%ecsl&%d ggngg gﬁ%}a ga)ilneératgig e gﬁ%t}% g %i@ggw%rs(ﬁﬁérgia/%g’d in
the sem conductor_ chip c ressi gn nuol di aratus 1 (np] dj uni .
Honce. "t nB SHfHARERGE LR BotoMemuaer on el Bedgedis s 1) deuBidady o
t he present invention practicaluy has t he configurg??bn of a senicondugtor
chip conpressihsslids-phase-sidagechi 6 @ed theridpplate bhitupmapd vl the dig epgpiggiciasing
Therefore, conpared to a sem conductor chip conpression nol ding apparat us

i n whi h aeeo (@&sopeningtel@inggnathenifrorl33.wo hori zontal | y- pl aced substrates
is provided, the present invention can effectively decrease the

instal | ation spagfs plockRetRNPihibE 1aARAD BelisitermBdibidep] &€ MOF @Nehd 0¢D ipwird by
conpressi on nol di ng apparatus 1 according to the present 20 invention, two

sem condugi@hod il M HERIESSIANSADLAANG HirBSne B0E pual § BLAGKEAupRHE N2

configuration Is practi y equivalent to a sem conductor chip conpreéssion
mol di ng di,e Q%P ratus 1) in which one horizontally-placed substrate is
cl anped mﬂ?ﬁ'% %ﬁedeternined cl anpi ng pressure. Ther ef or e,
conpared to a sem conductor chip conpression nolding a atus_i.n 25 which
a conpressi on ABf éh%gplé?ee%def BFk jdanp ez Feﬂl*’r@z-@} é?c‘é‘ag‘gjua‘ir% relatiye it the
provi ded, the 20 present invention can effectively reduce the clanping
f orce i0n piencldpr essi on nol di ng apparatus 1 (dies 5 and 6) according to
the present invention. [0036]

In this process, as will be described later, in each of the upper and lower dies 5 and 6,

the distance between the die surface of the top die 5a and that of the bottom die 5b, and the

distance between the die surface of the top die 6a and that of the bottom die 6b can be

efficiently adjusted in accordance with the thicknesses of the substrates 2 (2a and 2b) by the
15 thickness adjustment mechanism 14.

[0034]

Provided between the slide plate 11 and the lower fixed platen 8 is a pressure
mechanism 18 (slide plate vertical pressure mechanism) for pressing the upper and lower
dies 5 and 6 on each other with a predetermined clamping pressure (predetermined clamping

20 force) in clamping the upper and lower dies 5 and 6 by the die opening/closing means 12
(when they are clamped by the stacked molding mechanism 4).

Therefore, in the stacked molding mechanism 4 (upper and lower dies 5 and 6), each
of the upper and lower dies 5 and 6 can be individually clamped by closing the die surfaces
by the die opening/closing means 12 (die opening/closing mechanism 13), and each of the

25 upper and lower dies 5 and 6 can be individually pressed on each other with a predetermined



(Configuration of the Upper and Lower Conpression Ml ding D es) 5The upper
conpression nolding die 5 and the | ower conpression nolding die 6 in the
stacked nol di ng nechanismunit 4 in thel%resent invention will be

descri bed. Each of the upper conpression nolding die 5 and the | ower
conpression nolding die 6 (each of the upper and |ower dies 5 and 6) has

the sane dje confiﬁuraHion. [ 03£ 0As shown in.Figg. 2 and 3, a substrate
setting ufPPHE RIPHWS tlampigdProglhy R §TeRHIe eghanisi ¥.0p die 5a for
supplying a substrate 2 with sem conductor chips nmounted on the, i
downwar d- di r ectieeidifiate in gaapigdhe enpenapdlowep dies P 0eths dia IRSAINGEMFHE as a
substrate fixing neans for fixing the substrate 2 (2a or 2b) on the

subst r at ensetst i h@diamipenih@cloang meahenisiad] 3onthersdiddipdats Ui faao decfupplementaplydi e
of the upper conpression nolding die 5. 15As shown in Figs. 2 and 3, a

conpr essi govedlisivarg of aywhward bydlie progulahédanidinel b Wi th an upwar dl y- open
opening and a cavity bottom nenber 22 for pressurizing resin provided on

the botstom of Hlg.boltpMdhe GfYrt ¥nd JoReC dRE 0¥ 4RM cOBat B8 dhfipsyiidt e Of
the bottomdie 5b of the | ower conpression nolding die 5.

Al t hough no hown, a heater for, heating the er._conpiessi on ihg die
5 Lo a 20P e SOPHR Rl R Bl B8 Sheb R B B AR R R 0

In the in-Ioading cg nism D, the substrate 2 on which sem conductor chips
are nnunt%ﬁdﬁ§“§hﬁgﬁm HESSHEMERARINE ISubstrate setting unit 19 of the top
die 5a and air is forcedly sucked fromthe suction holes provided on the

die surfalf®3dfF the top die 5a, whereby 25 the substrate 2 can be fixed by
suction onto the substrate setting unit 19. 21 In the in-Ioading
mechani smfecss qfiSeabkingrthe Ded imthedicked Modding MeharismlUnftyr anul ar resin) is
supplied into the bottomdie cavity 21 to be heated and nelted.
10 In the present invention, the stacked molding mechanism unit 4 in which two
compression molding dies 5 and 6 are vertically stacked is provided in the semiconductor
chip compression molding apparatus 1 (molding unit A).

Hence, the semiconductor chip compression molding apparatus 1 according to the

present invention practically has the configuration of a semiconductor chip compression
15 molding die for one horizontally-placed substrate.

Therefore, compared to a semiconductor chip compression molding apparatus in
which a compression molding die for two horizontally-placed substrates is provided, the
present invention can effectively decrease the installation space of the entire apparatus.

In the semiconductor chip compression molding apparatus 1 according to the present

20 invention, two semiconductor chip compression molding dies 5 and 6 are stacked. Such a
configuration is practically equivalent to a semiconductor chip compression molding die
(apparatus 1) in which one horizontally-placed substrate is clamped with a predetermined
clamping pressure.

Therefore, compared to a semiconductor chip compression molding apparatus in

25 which a compression molding dies for two horizontally-placed substrates is provided, the



Hence, by cl anping the upper conpression nolding die 5 (the top and bottom
di es 5a), the sem conductor chips nount on the substrate 2 which has been
supplied and set on 5 the substrate setting unit 19 of the top die are
imrersed in the resin material which has been heated and nelted in the
bottomdie cavity 21, and sinultaneously a predeterm ned resin pressure is

applied tg the .resi.n in t i Q. cavi 2 - 1 A

menber 22PTSH mveszl 2or% ?r?g f/t?\%{l}%?{ﬁ}ggé g%gt ggfrr#(yﬂgeﬁocr:%}nt {}%2%%5%%05 g{ﬁglgg%gor
chips are conpressj.on-nol ded (scal ed and | ded with resin) in a resin
conpact 35M%$¥ﬁ3§a£%§h%ﬂ1 aﬁ%§&€§ﬁb Spﬁﬁaggﬂﬁﬁ ?™of the bottomdie cavity
21, and a nol ded product 3 (the resin conpact 35 and the substrate 2) can
be formed[®p0t he upper conpression nolding die 5. [0039] Simlar to
t he upper conpression nolding die 5 the | ower conpression nolding die 6
al so has &mfipstatiah ef tetlppegandiawe Coprposssvadoldingidieslop die 6a, a
conpression nolding 15 cavity 21 provided on the bottomdie 6b, a cavity

bot t omgrenber 28e ugpe o@n‘lg)@@t‘,i@ﬁ fd1@lg IROBMANd the lower Hempessidmmiohknd diee in
conpression nolding die 6, as in the upper conpression nolding die 5,

sem condugl.at, ebi ASIATHALSH R isHATS BhenPiRERIGAMIIASBL QLD ded (seal ed

i

and nol ded wth resi n a resin conpact 35 with a shape corresponding to
t hat of the bottgm die cavity.21 her Ig égg 15RE gEESsi N
conpact 35 and f“%’eof’sztﬁ%gm?eétcgm%eg%%nnmggnfgor“?ré&ﬁd ngec} %?r% n?klgfé)t??%(% %hog of the
| n- Loadi ng Mechani sm) . As shown . in Fig. 2, .the.in-I|oading
nechanisngﬁﬁwg0@3Wﬁ6§@6m6ﬂ9W@6¥“%&QWﬁ5 ?S%ﬁsﬁgegﬁﬁ@PﬁgW@V%hding unit 23, a
| ower in-loading unit 24 provided beneath the upper in-loading 22 unit 23,
and an i n{00dHi ng connector 25 for connecting the upper in-loading unit 23
and the lower in-loading unit 24. As shown in Fig. 1, the in-|oading
mechanicsm D camsrshewpiERse2 bt Sveesubbthme settihgadi hg (iuskrt mBnbercsetting umis) df ng
unit A along the in-loading mechani sm noving area F.

the top die 5a for supplying a substrate 2 with semiconductor chips mounted on the

downward-directed side, and suction holes 20 (substrate suction means) as a substrate fixing

means for fixing the substrate 2 (2a or 2b) on the substrate setting unit 19, are provided on

the die surface of the top die of the upper compression molding die 5.

15 As shown in Figs. 2 and 3, a compression molding cavity 21 of the bottom die 5b
with an upwardly-open opening and a cavity bottom member 22 for pressurizing resin
provided on the bottom of the bottom die cavity 21 are provided on the die surface of the
bottom die 5b of the lower compression molding die 5.

Although not shown, a heater for heating the upper compression molding die 5 to a

20 predetermined temperature is provided in the die 5.

[0038]
In the in-loading mechanism D, the substrate 2 on which semiconductor chips are
mounted is supplied and set on the substrate setting unit 19 of the top die 5a and air is

forcedly sucked from the suction holes provided on the die surface of the top die 5a, whereby

25 the substrate 2 can be fixed by suction onto the substrate setting unit 19.



51n the in-loading unit B, a substrate 2 and a resin material (granular
resin) can be fastened (or placed) to be individually set to each of the
upper in-loading unit 23 and the | ower ?%-Ioading unit 24. That is,
first, inthe in-loading unit B, the substrate 2 and the resin nmaterial are
individually fastened and set to each of the upper in-loading unit 23 and

the lower in-lpading,10.unit .24. i n.the in-|oading nechani.sm D, .and the

el oadi g mec o e aHisToR: 1 P ErE e Ahal g St Mesf Pl

nol ding unit A along the in-loading mechani smnpving area F. Next, in
the st ack&dim ¥PPlipdiatoiha bty fiercavity Hl orhe hepledppdmghed A, the upper
in-loading unit 23 can be nmade to enter the upper die 5 (into the space

bet ween t he t oPenged bpslangpimglthesuppear ennapression mblding die Ssi@rretopiang bottera dieswer

i n-loading unit 24 can be nmade to enter the lower die 6 (into the space

bet ween t b8, thepeatdndaidrammipsiresunbal @nitle Slistrate 2 whicAbeobetnrgppliediand séteonupper
die 5, the substrate 2 can be supplied and set on the substrate setting

unit 19 ofhetshfstiaikefling i B thd®prEsS i iiBledel 3 1HeaBsiR thatdHAPWhRH Halbeent he
cavity 21 of the bottomdie 5b by the upper in-loading unit 23. 20At this

point in %éatrt@l’ %rl(inm%??d %nomrboqtio%ggi’gféapﬁ\é§?g %ﬁ%?@%&éﬂ%ﬁ%yﬁg@ﬁ&gﬁiﬁ& ?e@gl set

on the subStrate se 1 ng unit resin nateri al

1 oadi ngleNE SSRGS ek e e enit e BY S BB DA 2

25Al t hough not shown, the out-I|oading nmechanismE is conposed of, (simlar
to the 23 inAcedingly, méehahe shotym adicupieity oidls | saaisegdeaton | Py owes

out -1 oading unit provided beneath the upper out-loading unit, and an

out - | oadi ogngessieemoldefl dseatminmelicmbhigd twieh ugspBrin cutesinocmnprgt dfiwittandshepe

| ower out-loading unit, for exanple. As shown in Fig. 1, the

out - | aadi p@raIpsiiad Shd of ait Betehndiecalis et moldid prodidt 3 (thaeisiigeonipatt C

and the nolding unit A along the out-loadi ng nechani sm noving area G
35 and the substrate 2) can be formed by the upper compression molding die 5.
[0039]

Similar to the upper compression molding die 5, the lower compression molding die

6 also has a substrate setting unit 19 provided on the top die 6a, a compression molding
15 cavity 21 provided on the bottom die 6b, a cavity bottom member 22, and a heater (not
shown).

Hence, in the lower compression molding die 6, as in the upper compression molding
die 5, semiconductor chips mounted on a substrate 2 are compression-molded (sealed and
molded with resin) in a resin compact 35 with a shape corresponding to that of the bottom

20 die cavity 21, whereby a molded product 3 (the resin compact 35 and the substrate 2) can be
formed.
[0040]
(Configuration of the In-Loading Mechanism)

As shown in Fig. 2, the in-loading mechanism D is composed of, for example, an

25 upper in-loading unit 23, a lower in-loading unit 24 provided beneath the upper in-loading



In the out-loading unit C, each nol ded product 3 can be taken out and
received individually fromthe upper ouf;loading unit and the | ower
out-loading unit. That is, first, int stacked nol di ng nechanismunit 4
in the nolding unit A the 10 upper out-loading unit can be nade to enter
t he space between the upper top and bottomdies 5a and 5b to take out (by

fastening). . | de i f f ke 5b.
A the syt oF AR B PAAE P S0 e ng e 56 johqiSe B BPMALR Dace
bet ween tEOe Iomg t OE’ aag bottom dies 6a and 6b to take out (by fastening)
the ol delP5 151088088 28 om the die surface of the bottom die 6b.

Next, the out-|oading nechanismunit E can be noved fromthe nolding unit A
to the out-I| oadsniowni 1 Bigallorihe dtrdoading- Meeunisy b SARAPLREORHG gV et tiea
Subsequently, in the out-loading unit C, each nol ded products 3 can be

t aken out imlddingmeit\Beahd thdinwildinguhiy Af alomg thkeén-lgndeng roethahisadhogngaice Fand t he
| ower out-loading unit of 20 the out-1|oadi ng nechanismE. [0042]

( Confi gur at i onpihetil@oddisy GRieH, AGubhiast DGnVaRsh hstefilelgtaudr Yede)seani teed,
the di e opening/closing neans 12 is conposed of the die opening/closing

mechani s %&M%ﬁ%& gl i ORENVGt & ehQstihg uf)gez iHRPRAnA Mt bowed td es

25 5 and and t i ckness adj ustnent nechani sm for perform ng an
adj ust man}o 2111_ orr espo, ing to the thicknesses of the substrates 2 which
are indi viQUEMPg] §r}%‘é ( sandwi ched) by the upper and |ower dies 5 and 6.

Lover di 66 5 al6RcHRUE TRANFHs Ry o dp By A@"d: B SHUNTHFE 68 ng
mechani sm 13, and the 5 thicknesses of the substrates 2 sandw ched by the
upper andirndoviguallgifestersd and s@ te aachisd thenetiper Wdlapdipe Huait 43 eedithsyoverdndoadiighess
adj ust rent mechani sm 14.
10  unit 24 in the in-loading mechanism D, and the in-loading mechanism D can be moved from
the in-loading unit B to the molding unit A along the in-loading mechanism moving area F.

Next, in the stacked molding mechanism unit 4 in the molding unit A, the upper
in-loading unit 23 can be made to enter the upper die 5 (into the space between the top and
bottom dies 5a and 5b).

15 At the same time, the lower in-loading unit 24 can be made to enter the lower die 6
(into the space between the top and bottom dies 6a and 6b).

Accordingly, in the upper die 5, the substrate 2 can be supplied and set on the
substrate setting unit 19 of the top die 5a and the resin material can be supplied into the
cavity 21 of the bottom die 5b by the upper in-loading unit 23.

20 At this point in time, in the lower die 6, the substrate 2 can be supplied and set on the
substrate setting unit 19 of the top die 6a and the resin material can be supplied into the
cavity 21 of the bottom die 6b by the lower in-loading unit 24.

[0041]

(Configuration of the Out-Loading Mechanism)

25 Although not shown, the out-loading mechanism E is composed of, (similar to the



[0043] (The Die Opening/ d osing Mechanismin the Die Opening/d osing Means)
As shown in Figs. 4 and 5, in the die Sﬁgning/closing mechani sm 13 of the
di e 10 openi ng/ cl osing neans 12, a col -side lack 15 is vertically fixed
to a predeterm ned position of the colum 9 between the internediate plate
10 and the slide plate 11. In the di e opening/closing mechani sm 13,

the slide:p]ate-side r.ac 6 is vertically fi.xed,to a edet erm ned.

posi t1 on' BPopfige PheBa il vt PSRk, b & R ruPARREE M PRI, ge
plate 11. 15The pinion 17 is provi ded between the colum-side rack 15 and
the si de- BFieri-the Bper ik lopgdingrindy @pd an wiivivading oprechs fge aqmgﬁg%;g@a UPBCTt hese
two racks. In the die opening/closing nechanism 13, a rotationa

shaft 27 eddrading ynif andele towver hat-loading nnit, for exathple. r ot at i on nechani sm 28 such
as a notor is connected to the rotational shaft 27. 20Hence, the pinion 17
can be rotat edAsrshblwe ihoFigan d tler oltdokdiag enedhardah i D rabyetip@catot xtwesm the
mechani sm 28 through the rotational shaft 27. Provi ded between the

pi ni on 517o@¢t1_6adih§uﬁ@@aﬂ@mer}ﬁ&m%iLﬁﬁreR%m, e REAIJaBEgUAEdharBm(thbeihpdidag t he
t hi ckness adj ust ment nechani sm 14 which wi'll be described |ater), which has
a floating“structure, for rotatably supporting the rotational shaft 27.

[

251 n the e openi ng/ cl osi ng mechani sm 13, a pinion suspending member 30 is
23, Suspended | Lo U0 Lt oL e, 10, R0, Lhe Deatn, Uik 8% T
PrOVI ded B ividually Hem the Upper out-loading Uit and-he Tower odt-Joadmg uni L0+
That is, first, in the stacked molding mechanism unit 4 in the molding unit A, the
10 upper out-loading unit can be made to enter the space between the upper top and bottom
dies 5a and 5b to take out (by fastening) the molded product 3 from the die surface of the
bottom die 5b.
At the same time, the lower out-loading unit can be made to enter the space
between the lower top and bottom dies 6a and 6b to take out (by fastening) the molded
15 product 3 from the die surface of the bottom die 6b.
Next, the out-loading mechanism unit E can be moved from the molding unit A to
the out-loading unit C along the out-loading mechanism moving area G.
Subsequently, in the out-loading unit C, each molded products 3 can be taken out
and received individually from the upper out-loading unit and the lower out-loading unit of
20 the out-loading mechanism E.
[0042]
(Configuration of the Die Opening/Closing Means)
As previously described, the die opening/closing means 12 is composed of the die

opening/closing mechanism 13 for individually opening or closing the upper and lower dies

25 5 and 6 and the thickness adjustment mechanism 14 for performing an adjustment



5Next, the opening/closing operation of the die opening/closing mechani sm
13 (rack and pinion nmechanism wll be scribed with reference to Figs. 2
through 5. First, the operation of claﬁ%fng t he upper and | ower dies 5 and
6 i s described. In the exanple illustrated in Fig. 4, the

countercl ockwi se direction on the figure is the normal direction. Wen

rotat ed i BotABoRAR) IRkl Br WP iRt Of PELNGrENARORMaD diniflat he

colum-side r tO t colum 9, € plnion noves upvvar

Hence, the |II|on uspe ng nenber 30 and t he
|nterned|§‘talg‘i @%%%XBKEQ mg dlawer aﬁf rgﬂ%ved (or pushed) upward (refer to
Fig. 5). At the sane ti e, the | i de- pl at e- s%g ck 16 tixed to
the rack st andffh‘ijefﬁ’%é(r“% the Idied‘%l’eﬁméfciosﬁlﬂ)m%ﬁ gee \fg{)t % gppes and é%}yer
upward by the pinion 17 rotating in the normal 15 direction and noving
upwar d.  dies 5 and 6ardbadidividedly damkedshyathdidirgonseimgélosig; meghenism 13, and the
slide-plate-side rack 16 and the slide plate 11 can be integrally noved
upwar d5 thicknessed bf tHeesubxtgdtpy @ sahdwishédabedhd apfrer gnd dpoweihdies | Soaddab san be
direction on the figure is the reverse direction. Wien rotated in the

reverse digiRgdualy alijistbd By teahRkss Q@hﬁ&eM%@ﬁsm lyh 20 the col um-side

rack 15, the pinion 17 noves downward Hence, the pinion 17, the
pi ni on su ggelng menber 30, and the i nt er medi at e pl ate 10 can be
integrallé% ed downwar d. At the sanme tinme, the slide-plate-side

Gounvard <ithE CpeRnBls s MERg: vt hee OorerabRSrBafiioh s and movi ng

downward. 26 Accordingly, the rack standi ng nenber 26, the
sl'i de- pl at e- si A& shawk n @ighd wibSsin e @Pa)@émnzg/cwwgb@eqha@é@r K |0§ thgydisg
downwar d. That is, by rotating the pinion 17 in the normal or reverse
di r ectli0onofepingdosing atehn 1 2pe hahinsTsias lqckotfais wertitalbhfiked &7 p predetérmingide
openi ng/ cl osi ng nmechani sm 13, the 5 internediate plate 10 and the slide
plate 11 gafiddefityd @hiHe Bibeeain BedneimtdiitapReUB) sndby siieyitand. or downwar d.
In the die opening/closing mechanism 13, the slide-plate-side rack 16 is vertically
fixed to a predetermined position of the rack standing member 26 vertically installed on the
slide plate 11.
15 The pinion 17 is provided between the column-side rack 15 and the side-plate-side
rack 16 in such a manner as to be gear-engaged to these two racks.
In the die opening/closing mechanism 13, a rotational shaft 27 coaxially fixed to the
pinion 17, and a rotation mechanism 28 such as a motor is connected to the rotational shaft
27.
20 Hence, the pinion 17 can be rotated in the forward or backward direction by the
rotation mechanism 28 through the rotational shaft 27.
Provided between the pinion 17 and the rotation mechanism 28 is a bearing unit 29
(including the thickness adjustment mechanism 14 which will be described later), which has

a floating structure, for rotatably supporting the rotational shaft 27.

25 In the die opening/closing mechanism 13, a pinion suspending member 30 is



Accordingly, in each of the upper and |lower dies 5 and 6, the die surfaces
of the top dies 5a and 6a and those of the bottom dies 5b and 6b can be

i ndi vidual |y closed. [0045] 10 (Moving #f stance by thc Di e Openi ng/ C osing
Mechani sm The novi ng distance (stroke) of the internediate plate 10
and the noving distance (stroke) of the slide plate 11 by the die

openi ng/ cl osi n chani sm 13 _whi ¢ch es rack.and pipion nmechani.smw.| be
descri bed S‘(SRFI%“{%d Eg’li%?té?n@éﬁ%dlﬁeg}ﬁatg;ﬁ ﬁﬁf thg %ﬁ’f}?g’e?nlffzg’t RVHER s PiRien;
rotated in the normal direction by (arc) distance L 15 along the

ci r cunf er éntdord shath29) iy eptatebly pevided, iy g‘v@d,ly proidsil gt gie lawengndcdf thepigicss
along the arc (distance) L is noved upward al ong the colum-side rack 15 by
t he sane disptmiigemember 30. Hence, the die surface of the bottomdie 5b
installed on the internediate plate 10 fixed to the pinion 17 through the
pi ni on sugpeaagi ng menber 30 is noved upward by distance L. 20At the same
time, the slide-plate-side rack 16 fixed to the rack standi ng nenber 26 is

moved gpwar d byieth HANERiyd @l ddkfartol i RRIIchAD/cRIsideNBedHafi@M 3L fack
That is, the dINg surface of 1 h@%ﬁoét% omogi ee g‘%s(%ptr?st g/ICFHeSl onet ﬁe sli d(e pl ate
11 is noved, upward di st e. L relative.to the.pinjon 17.
Ther ef or e:‘mqngoglr?eﬁggrﬂfrﬁfgﬁgﬁ%es?%@g“il rlefgr(‘%rgett%F{%ﬁg @é%%zsst andi ng menber
26 is 25 practically noved uf;s)cvvar d b¥ di stance 2L, the sumof the_ distance L
by which the pFhstolic opgration piclarppiag thediaernd lower dised el Qiisilessr®sdr ack 15
and the distance L by which the slide-plate-side rack 16 itself is noved
rel ative to th fhersxemple7llustrated in Fig.chrtle eqpinjerchaklewise iereptinneeihi faguse i at e
10 (and the pinion 17) is noved upward by distance L, the slide plate 11
(and t he g#eilempl atrect®nd®WHeadistaldl) ini the moves dipotod ibyhstaiesifarog &lgaged
10 with the column-side rack 15 fixed to the column 9, the pinion 17 moves upward.
Hence, the pinion 17, the pinion suspending member 30, and the intermediate plate
10 can be integrally moved (or pushed) upward (refer to Fig. 5).
At the same time, the slide-plate-side rack 16 fixed to the rack standing member 26
(slide plate 11) can be moved (or pulled) upward by the pinion 17 rotating in the normal
15 direction and moving upward.
Accordingly, the rack standing member 26, the slide-plate-side rack 16 and the
slide plate 11 can be integrally moved upward.
In the example illustrated in Fig. 4, the clockwise direction on the figure is the
reverse direction. When rotated in the reverse direction in the state of being engaged with
20 the column-side rack 15, the pinion 17 moves downward.
Hence, the pinion 17, the pinion suspending member 30, and the intermediate plate
10 can be integrally moved downward.
At the same time, the slide-plate-side rack 16 fixed to the rack standing member 26

(slide plate 11) can be moved downward by the pinion 17 rotating in the reverse direction

25 and moving downward.



At the same tinme, as a matter of course, the die surface of the bottomdie
5b of the upper die 5 can be noved quﬁ%f by distance L, and the die
surface of the bottomdie 6b of the |lo die 6 can be noved upward by

di stance 2L. The operation of opening the upper and lower dies 5 and 6 by
the die 10 opening/closing mechanism 13 is simlar to the previously

descri bed cl anpi I . , At I £ ia at e
10 (and the. pi Reaq - Tht pk Aon Subfbef 26, B A EREF GRS Bl T,
(and the sl jde-plate-side rack 16),i.s noved downward by di stance 2L. [0046]
15 (Thickﬁ§%§ﬁﬁﬁﬂi§? ﬁﬁuﬁﬂgﬁ%ﬁ?¥ QHW%%%Etxe Openi ng/ C osi ng Means)

As previously described, the bearing unit 29 includes the thickness

adj ust nent mec hA#iiSrhy1wtdng the paiqn g%ltfi thg netpelrgperse direction byghe f43tiness
adj ust mrent mechanism 14 is conposed of: a bearing unit main body 31; a
beari ng uniethafisnde28 IBtatiinah shefte2Medm the diotapehimgalossigafmechismnd3.athsl i der
hol e 33 of 20 the bearing unit main body for sliding the slider 32 upward

or dowmnaiflermediate plafie tibearddhitekdiriespla@] Ustcaede nrelhakingly 4 aindiliansiudly t he
slider hole 33 of the main body, an elastic nmenber 34 such as a conpression

spring fo (@£@§§® kkﬁoﬁ%kﬁhﬂg the slider 32 upward or downward is provided
above and below the slider 32, respectively. Hence, in the slider hole 33

of the main bo t.he sl.ide can b Lcall | |

downwar d by thg)égqrgg{g}}e et eoﬁh%ﬁpper %%Fﬂoa%; dl%?rsl %ﬁ?’ sq%i %%?Mﬁa\oé%regf?}gé 1% the
mai n body 31 of the bearing.unjit, the i der. 32 jncluding, the pinion 17 and
the rot at F5RAR 2@ @?W“§%O%§N%E%%%W®Hgﬁ?%%é?&éyC@%&%Fﬁhﬂpu Bﬁﬂ%ﬁﬁd by the

el asticity of the elastic nmenbers 34. That is, in the case where two
substrat es0®5{ 2a and 2b) having different substrate 5 thicknesses are

i ndividual ly supplied and set to each of the upper and |ower dies 5 and 6
and cliampédobing hisankiehbyothe mia GpehiogiChesimerleakingm)l3 of the openi ng/ cl osi ng
means 12, the two substrates 2 (2a and 2b) having different thicknesses can

be efficientlyTagehdvivili #ik@H&d {sitoR@NIWAE hednRYiatdislatt B &idr thae®s/ingdistance
accordance with their different thicknesses by the thickness adjustnent

rechen STEL 68 8. B LPhy cPHETREn Dl onsuadiviiren
and pinion mechanism will be described (with reference to Fig. 3).
For example, if the pinion 17 is rotated in the normal direction by (arc) distance L
15 along the circumference (for a given period of time), the pinion 17 which rotates along the
arc (distance) L is moved upward along the column-side rack 15 by the same distance L.
Hence, the die surface of the bottom die 5b installed on the intermediate plate 10
fixed to the pinion 17 through the pinion suspending member 30 is moved upward by
distance L.
20 At the same time, the slide-plate-side rack 16 fixed to the rack standing member 26
is moved upward by distance L relative to the position of the pinion 17.
That is, the die surface of the bottom die 6b installed on the slide plate 11 is moved
upward by distance L relative to the pinion 17.

Therefore, the slide-plate-side rack 16 fixed to the rack standing member 26 is

25 practically moved upward by distance 2L, the sum of the distance L by which the pinion



and individually adjust the distances (interspaces) between the die
surfaces in accordance with two substrg% s 2 (2a and 2b) having different
t hi cknesses. Therefore, in clanpifhg the upper and lower dies 5 and 6
in the stacked nol ding nechanismunit 4, it is possible to efficiently
prevent the formation of a gap betmeen the die 15 surface (bottomdie

surf ace) qug};lﬁ %{]a"r@ta?oré @gf\}vfe 8500 1 n(ahth%eﬂistﬁf?&dﬂf%p'iv ¢ R are

nounted) Iin e e upp I'es and ditron, in
0ssi ble to eff|C|entIy

cl anping th er, an | 6, it s

prevent aﬂ‘gﬁg%§§“¥V3 }§§“p$@§§ﬂf r%wﬂﬁVBé@%Gnﬁﬁgiled to the substrate 2
in each of the upper and | ower dies 5 and 6. 20 [0047] (Effect of Adj usting
the Substrate HeseRigls vipnithe intemedistssrlatsdidign PiEEhL i peved upwargh o
operation of adjusting the distance between the die surface of the top die
5a and t hby dotanchd., bb¢ slde diate 5b (amidtheséidelpktaside rackt Wolels mbeeddipvasdiyace
of the top die 6a and that of the bottomdie 6b for the substrates by the

t hi cknassdthtstient nechanism 14 will 25 be described with reference to

Fig. 5. 29 Fig. 5illustrates an exanple in which a thicker
substrate 2a (Z) tﬂessaﬁleatm?@ Oyl anmﬁtlﬂé? OLFEQ@IEG: Cih@ dr S%chéioit @1’6 'E'Bﬁ()mﬁii'@% bt 2b
(2)|sdammd|nthe ower die 6. [O shown in 5, when a

I h d
Fixed 2l OIS Tl ﬁ%f%vte% RS HEr %%Led.t?,\%@sshe”%?%%% 0'%‘}%**@9‘30‘*%@1? @

colum-sid nlted in a fixed state, form ng a colum-side
gr oup. FhFﬂ) éﬁ %H@MﬁéW@V§HﬁV§6“¥§f§inorned by the stacked

nol di ng nechanlsn1un|t 4 the intermediate plate 10 (including the upper
bottom di e 5b &hel anseatioowef ensping ehesampper wad piomicsndisuisherdi Ag bireise 130,
and the main body 31 of the bearing unit 29 having the slider 10 hole 33
ar e uriot edpdanmgaclbsing eheshatiem 1f30is mimidaran thepevivediyadsseheit dampide opemtipn.

That is to say, when the intermediate plate 10 (and the pinion 17) is moved downward by
distance L, the slide plate 11 (and the slide-plate-side rack 16) is moved downward by
distance 2L.
[0046]
15 (Thickness Adjustment Mechanism of the Die Opening/Closing Means)
As previously described, the bearing unit 29 includes the thickness adjustment
mechanism 14 having a floating structure.
The thickness adjustment mechanism 14 is composed of: a bearing unit main body
31; a bearing unit slider 32 which receives the rotational shaft 27; and a slider hole 33 of
20  the bearing unit main body for sliding the slider 32 upward or downward.
In the thickness adjustment mechanism 14 and inside the slider hole 33 of the main
body, an elastic member 34 such as a compression spring for elastically sliding the slider
32 upward or downward is provided above and below the slider 32, respectively.
Hence, in the slider hole 33 of the main body, the slider 32 can be elastically slid

25 upward or downward by the elastic members 34.



Further, when a clanmping is perfornmed by the stacked nol di ng mechani smunit
4, the slide plate 11 including the |lo bottom die 6b, the rack standing
menber 26, the slide-plate-side rack 16, the pinion 17, and the slider 32
including the rotational shaft 27 (rotation nechanism 28) are united in a
fixed state, formng a slide-plate-side group. 15 Therefore, by the elastic

menbers 34 of 1h@ekhiGHRESS AGhY BlalERSdyBCITaRE BEArikg, unktthe slider 32 including
i nt ernedi at e- pl at e-si de group can be nmoved upward or downward between the

col ume- si - I de: - Si qr ihdst i ng
he.di st anta ot AR ROl ACRNShen F A R upord (GRS
bottom di e 5b.arglg tageg di st ance Z?tween the die surface of the top die 6a
and that BfSHHE SPURTEMIPXE 5% n accordance with the thicknesses of the
substrates 2 (2a and 2b) by the thickness adjustnent nechanism 14, the two
substrates 2 (ZhatdpdinaBy casvWhgre dvpiseburmtessd i ash %b)t}rﬁV%@éé@éﬂ SUhsiBle
individually and effectively sandw ched and cl anped between the die surface
of t he 5t othickinessbs aaf intivedwadly soppleddadgeowpeashaf thatprsf anddoweatdiend @heé 65b of
the internedi at e-pl ate-side group or between the die surface of the top die

of the 25ahdtigmpedbatiee BleadRniigieogiOtpctantnt hatof dic dhaihigtlbdng dieanol2,t he
slide-plate-side group. 30 In other words, in clanping the upper and

| ower dieg,.5 Nt t.agk ol hay i fentibeand

cl anpi ng ?? gﬁ?%%?ﬁﬁa?H?ggiéggéﬁgeﬂakg%Ggﬁga?h?@%%g?ggéﬁgﬁxiﬁgﬁsubgtrates 2
(2a and 2h), .t he col umm; si de..ar | ymm- si : .

sl i de-pl afggivéé%ilygs%%%wb%q ?ﬁé}%p %E g{fgcl% 3@%"?&%&% %]g'!rﬁet%? ]i)f >€1 ed t x&?@lﬁg " ef1se
pinion 17 (the s|ider 32 5 includin ihe rotational shaft 27), and the

adj ust menby tigrthig mﬁé?@&ﬁﬁﬁﬁtﬁﬁ@W@“P%é (tEeEfHEi& dk e- pl at e- si de group bet ween
the colum-side group and the slide-plate-side group is elasticall|y noved
upwar dOor downtianet, by nsiag the thicknessiadjpstmentimsabanisn At el ingossihle tajchshigntly
menber 34. [0049] 10 (Canping a Thick Substrate and a Thin Substrate)

The case afd sudppdyallygidiust Hiecdistandes t(inadrepa@es)thetwdea the der swifasesin(ackerdance
substrate setting unit 19 of the top die 5a) and a thin substrate 2b to the

| ower di ewthvbussuatknabe as@ by M@idgiifferkf Bickhbged. op die 6a) will be
described with reference to Fig. 5. In the ease of clanping the upper and

l'ower dies 5 a@ﬂer@foiré].ihhﬁ%rﬁfai?llglr‘tﬁgluﬁgérdinﬂq&v%r RS @%é@iﬂr’ché sfhckéﬁhl%eldﬁﬁge

pinion 17 is rotated’in the Irection as previously described, the
pi ni on 17 nd. t he .| nt.er nedi.at te.10) rotati.ng i.n t 0 | direction
noves upmﬁﬂg‘gla&fsgh&m{ ?rel?]c,scﬂoﬁs-lslﬁﬁg gff%éenpgé’ VER! tﬁﬁg) |a£1 %ﬁ@%g{fr} Eﬁﬁae%dﬁs%
slide-plate-side rack 16 (and the slide-plate 11) is npyed upward by.

di st arlde purfige (pritoppdigrsugcel ad ﬁlﬁmb&r%si(ﬁ\j Sblrf%%ﬂn yrpic H‘é&’%ﬁﬂ"t%raé%psof
the upper and lower dies 5 and 6, the die surfaces can be closed at 20 an
equal cl aaginmgntedl) dréack of the upperfndtlower, di¢srd anded- upper die 5, the thick
substrate 2a supplied and set on the substrate setting unit 19 of the top

die 5a is firsin sadicehchedlideiingeahe ipperdaed sowéradies Hfantih@ itop @ossibleotd om
di es 5a and 5b.

efficiently prevent an excess clamping pressure from being applied to the substrate 2 in
each of the upper and lower dies 5 and 6.
20 [0047]
(Effect of Adjusting the Substrate Thickness by the Thickness Adjustment Mechanism)
The operation of adjusting the distance between the die surface of the top die Sa
and that of the bottom die 5b and the distance between the die surface of the top die 6a and

that of the bottom die 6b for the substrates by the thickness adjustment mechanism 14 will

25 Dbe described with reference to Fig. 5.



At this point intinme, in the lower die 6, there is a gap between the | ower
surface (the 25 surface on which sem co%)guctor chi ps are nounted) of the
thin substrate 2b supplied on the 31 sUubstrate setting unit 19 of the top
die 6a and the die surface of the bottom die 6b. Then, by further
rotating the pinion 17 in the normal direction, the thin substrate 2b

supplied and s S ert] Al the i I

sandwi ched bet £l 'e(rgl %lﬁgg%é%g%s%){ag geein %&lcﬂﬁaef‘ﬁ?%%r é%&ﬁégt%o@gfglgh 8@2&}]{ 6b in
the | ower die 6. 5Regarding.the ide plate 11 (the die surface of the

| ower bot PRRF dice %%ag %ﬁ‘ﬂ‘e{ g@sfrﬁttezb’r{gh’isﬁiaé‘lpﬁpé?g‘ellﬁwﬂ fi&%di e surface of the
upper bottomdie 5b), at this point intinme, even if the slide plate 11 is
further ntA¥é8]l upward, the slider 32 which is substantially fixed to the
slide plate 11 is elastically noved upward agai nst the elastic nmenber 34 in
the slider hol As3doeh trhé&igrad,nwhedya choporgliingeyfprmdre byl ihdestackad caolding
elastically buffered by the elastic 10 nenbers 34 (the thickness adj ustnent

nmechaniss Mnkéianism unit e &ipPérchixddyplitbe 7t(Hichidngste aghatstoprid Saptianiuwm 44,
t he di stance between the die surface of the top die 5a and that of thc

bot tom di g AR ANNLAR Lot 2ReanRE HEAR ARG kAN b 898mALiddEolpP di e 6a

and t hat e bottomdie 6 can be iciently adjusted In

correspondence_t g.t.he thi cknesses .of the thick substrate 2a and.t thin
cubstrate 2b. atibRg i FREGRITbesto Eiet By SERR R Ef R il
shown in Fig. 1, the in-loading unjt B s_conposed of, for exanple, a

subst r at ethsupgTyediate Rlgf Al nslding thae,pnet padeIR ‘ﬁr%g'é And; thes\gwst EPerL‘% R lem
unit K As shown in Fig. 1, the substrate supply nechanismunit J is
conposed bpihionfsyspending vagnhes 30.gandthe mam kody 3d dif tlep kaaring psit 82 kayipg g sliderd a
substrate alignnment unit 32 for aligning substrates 2 fromthe substrate

| oadi N9 uhole 38 4rd umitad pr @fleddestate,fednidp e ditéraredawdphtersidugplyi ng and setting
theminto the in-loading mechanism D (the upper in-loading unit 23 and the

| ower in-1oadi peHdR] Whetttd clamping is perfolfed BYARE staskbiShbRiiBSmécHanRA tlie4,
substrate loading unit 81 can be aligned in a 25 predeterm ned direction by

the subst {hgts%dglpilﬂg % rﬁhcl'ﬂ@fn% fe 1088% 52 ald glgl,et‘ﬂe $HbS LhAdifg nfen@# 26, the

slide-plate-side rack 16, the pinion 17, and the slider 32 including the rotational shaft 27
(rotation mechanism 28) are united in a fixed state, forming a slide-plate-side group.

15 Therefore, by the elastic members 34 of the thickness adjustment mechanism 14, the
intermediate-plate-side group can be moved upward or downward between the column-side
group and the slide-plate-side group.

Hence, by adjusting the distance between the die surface of the top die 5a and that of
the bottom die 5b and the distance between the die surface of the top die 6a and that of the

20 bottom die 6b in accordance with the thicknesses of the substrates 2 (2a and 2b) by the
thickness adjustment mechanism 14, the two substrates 2 (2a and 2b) having different
substrate thicknesses can be individually and effectively sandwiched and clamped between
the die surface of the top die 5a of the column-side group and that of the bottom die 5b of
the intermediate-plate-side group or between the die surface of the top die of the

25 intermediate-plate-side group and that of the bottom die of the slide-plate-side group.



32 be individually fastened, placed, and set into the upper in-loading unit
23 and the lower in-loading unit 24. 30 As shown in Fig. 1, the resin

mat eri al supply mechanismunit K is conposed of, for exanple, a resin
material |loading unit 83 for loading a resin material (e.g. a granular
resin) 5 and a resin material distribution unit 84 for distributing the
resin material 1 GraANbASL, ih Shinbind eRppEGnEaSHE: (TR £8A@6 il MBYHaDEdUMILinEO t he
i n-1 oadi ng machanlhsm D %’tlﬁe 3?5%% i rr?pf)oaéli ng unit 23 and the | ower &

i n-1oadin nit 24). ile Levelin he. i i : : €of fe
granul ar ‘Léﬁ?ar?lsfr}% t%i\’,{r]l‘gﬂ?”etiﬁe r‘fFanr% .“gé %Saq%ﬂl[sgegdﬁ r?g@o E%l{ntcggvéthctg% t%%@%%%pg fed,
distributed and leveled (in.a resin container, for exanple), by.the.resin
material SHoSERPHLL i G ?L’Efi( @%)1 t ,Coé%n'éldﬁrgﬁf?@?eﬁ#%sggofﬁﬂ( X?) |a8§1/eﬁ1§d
resin material can be fastened, placed, and set individually téglﬁth u§per
i n- 1 oadi nelidermlate-3@legrenpt (Blida-psrsidatasio bali g fikas thropgh theggsion’17 fSl@‘ﬁﬁ tion
of the Qut-Loading Unit) As shown in Fig. 1, the out-loading unit (nolded
products conhding tg meatiani simfin2?)) 8 Qe sdjiognposednobg pedprmsdamdlile, the

nol ded product placing unit 85 for placing nolded products 3 fromthe

out - | oadi pgeriReRARNMSNsK(drbS bRRGEN Blétcol@@ing gtobtanadnik iie-plaweide group
out-loading unit), and a nolded product containing unit 86 (stocker) for

contai nin t : [ Bhdtic

Thr of or o SRR B S L A e B o e e i ¢
85 can 20 _be trfwsferred fromthe out-|oadi ng nechanismE (the upper

out - | oadi AF™H 1+ and the | ower out-loading unit) into the nol ded product
containing unit 86. [0052] (Sem conductor Chip Conpression Ml ding Method
in the PrE&¥¥ft 1nvention) As shown in Fig. 1, a substrate 2 and a
resin material (e.g. a granular resin) are 25 fastened and set in

t hei n-l0oailagpimgaliEnélsSutdtrhtg anthe Thin $Wwtitay unit B, and the in-loading 33

The case of supplying a thick substrate 2a to the upper die 5 (the substrate setting unit
19 of the top die 5a) and a thin substrate 2b to the lower die 6 (the substrate setting unit 19 of
the top die 6a) will be described with reference to Fig. 5.

In the case of clamping the upper and lower dies 5 and 6 in the stacked molding

15 mechanism unit 4, when the pinion 17 is rotated in the normal direction as previously
described, the pinion 17 (and the intermediate plate 10) rotating in the normal direction
moves upward along the column-side rack 15 the distance L, and the slide-plate-side rack 16
(and the slide-plate 11) is moved upward by distance L by the rotating and upward-moving
pinion 17. Thus, in each of the upper and lower dies 5 and 6, the die surfaces can be closed at

20 an equal clamping velocity.

That is, in the upper die 5, the thick substrate 2a supplied and set on the substrate
setting unit 19 of the top die 5a is first sandwiched between the die surfaces of the top and
bottom dies 5a and 5b.

At this point in time, in the lower die 6, there is a gap between the lower surface (the

25 surface on which semiconductor chips are mounted) of the thin substrate 2b supplied on the



mechanismD is made to nove fromthe in-loading unit B the nolding unit A
al ong the noving area F of thein-loadin? mechani sm D. Next, as shown
in Fig. 2, the upper in-loading unit 233bf the in-1oading mechanismDis
made to enter the space between the top and bottom dies 5a and 5b of the
upper die 5 in 5 the stacked nol ding mechanismunit 4 in the nolding unit A

so that the substrate .2 0n i ch .sem conduct or . chi re mpunted is
Suppled. DOSTHE eling irik 2oLe iy e BRpi 16 da i ofe BBBIEMe t he sane
time, a predeterm ned amount of |eveled granular resin is supplied into the
bott om di e cavilh¢n, 2y fardertraehng Swtrigion d 7 b theenaregl dinectipp, the diy systraigiZd 5,
the lower in-loading unit 24 of the in-loading nechanismD is 10 nade to
ent er t hesgpicéatksanentha hubstrap setfidg ot 1 dof thedsp ie cansl sGidwacthed hetweontlre di e
6 so that the substrate 2 on which sem conductor chips are nounted is

suppl i ed aie shffeces Ubkh@ erdsRitfoll@ed b ind¥D ipthed1bRet dip6di € 6a. At the sane
time, a predeterm ned anount of |eveled granular resin is supplied into the

bott omgdi e cavi arﬁig;ﬁ%ﬂ@ sﬁ&ega%e?mﬁe g QR%@@'&E% 100 33 korhOEL RS SAHE R V.

t he in-1oading C ismD rawn and a clanping is perforned in each
of the upper_and | r.,dies;.5 and 6.jn the .stacked | dj.n chanismunit 4
by the df SespRnrigRE a0t ieafBs 5t iwbbg BORLE sP el bR S Al 15
and the pressure nechani 18. That is, the die surfaces of .each of the
upper and Bideale | 5 e ey OV U h i Jiderispuhish 1 @ﬁzstaea?fyaﬁﬁdéﬁ)thear e
individualgé closed. 20At this point in tinme, the upper and |ower dies 5
and 6 canslisie rilatdil ¥ iscklesticgllycmangseepweird hgaansp thegbastia mendgr 84 anthicsbidghelesifr e by
the pressure nechanism 18. At the same tine, by the thickness adjustnent

mechani snofléhe mainhBodi. eA@petinglg/ tleodidag 32a@nsbel Blasteatih toffetddebs titxs thastices 2
(2a and 2b) can be sandw ched and effectively clanped between the die

surfages hiRn®es4qihctinekRPEdjudfent BMBANGNES).5 and 6 in 25 accordance with
t he thickness of each of the substrates 2 (2a and 2b) supplied respectively

in 34 Therefore, by the thickness adjustment mechanism 14, the distance between the die
surface of the top die 5a and that of the bottom die 5b, and the distance between the die
surface of the top die 6a and that of the bottom die 6b, can be efficiently adjusted in
correspondence to the thicknesses of the thick substrate 2a and the thin substrate 2b.
15 [0050]
(Configuration of the In-Loading Unit)
As shown in Fig. 1, the in-loading unit B is composed of, for example, a substrate
supply mechanism unit J and a resin material supply mechanism unit K.
As shown in Fig. 1, the substrate supply mechanism unit J is composed of, for
20 example, a substrate loading unit (stocker) 81, and a substrate alignment unit 32 for aligning
substrates 2 from the substrate loading unit 81 in a predetermined direction and for supplying
and setting them into the in-loading mechanism D (the upper in-loading unit 23 and the
lower in-loading unit 24).

Therefore, substrates 2 from the substrate loading unit 81 can be aligned in a

25 predetermined direction by the substrate alignment unit 82, and the aligned substrates 2 can



the upper and lower dies 5 and 6, while the internediate plate 10 is

el astically noved upward or downward (iJy an elastically buffered state).

Si mul t aneously, in each of the upper and | ower dies 5 and 6, the

sem conductor chips nmounted on the substrates 2 can be inmersed in the
resin material heated and nelted in the 5 bottomdie cavity 21. Then,

in each of the .upper I di as..D; &St Lt t o a e
cavity 21{)%51?1&%@%&%%3?@2%&\%\? t n%ase?)rn‘ggg?égﬁ Pr]nsér;llgg 1§a?gi&nh%} ezggaalragh%y t he
cavity bottom nenber 22. When a predeterm ned period of tinme required
for curi n{s}l'}r?é@n%lu’é‘bé%d each of the upper and lower dies 5 and 6 is

i ndi vidual ly opened. As a result, a nolded product, 3, in 10 whi chdtp(%

semi conduct or ARishevirisuFiged he restemaighal suaplydnechanism;ygg; & iggpappaec o, for
conpression-nolded in the resin conpact 35 with a shape corresponding to
that of t beaniydé taomsidineatedatiloadiynit 83 Gistloddiegia resiremetsrial (cithe P rahy)

| oner dies 5 and 6. [0054] Then, the upper out-loading unit of the
out - | oadi BEY ABEHRAMSME disEibiege uhd Snfoedistittihh thpamin meteviel(gratutar treginjand
bottom dies 5a and 5b in the upper die 5 to take out the nol ded product 3

fromthe dig Ié'%ééﬁlcrﬁatgﬁaltlgﬁiir@ﬁﬁi%tﬁg £.-188ling mechanfi$n DNtHeRPpetipesaditieudlt, t he

| ower out-1oa unit of the out-loading nechanismE is nade to enter the
space between,the top and.bott i . A Ratheg | ower die 6 to take
out the n%ég%ﬁlﬁ?%‘ﬁﬁé?'?%a%fnrgourrﬁn%%@gleglglrl%cg(?%f l?’ﬁe g‘()t tomdie 6b. 20Then,
t he out -1l oadi ng mechani sm E is. w,thdrawn.and m 0 oy, romt l,di ng
unit Ato the <9, @%F‘dglﬁaulﬁﬁfetsmg%ﬁmc}h@ f‘ESHb“W{?g‘-ﬁﬂg’aéﬁnéa“née%Fa“t l?]eégﬁpm%d’
out -1 oading mechanismE. In the out-loading unit C, the nol ded ‘Eirt%gucts 3
can be redetnteted nd0sBled @n paetia containge @y Egamle) by BaTSHhMAEEALES I t o
the present invention, it is possible to create a sem conductor chip 35
conpr eNBi Qnit188) sidgpripamained ahoimodficvahg! msistragkied oo lbdifariensechlagads ardini t
4 in which two seniconductor chip conpression molding dies 5 and 6 are
vertical | ¥est@6i8al1y to the upper in-loading unit 23 and the lower in-loading unit 24.

[0051]

(Configuration of the Out-Loading Unit)

As shown in Fig. 1, the out-loading unit (molded product containing mechanism unit)

15 C is composed of, for example, a molded product placing unit 85 for placing molded
products 3 from the out-loading mechanism E (the upper out-loading unit and the lower
out-loading unit), and a molded product containing unit 86 (stocker) for containing the
molded products 3 from the molded product placing unit.

Therefore, the molded products 3 placed in the molded product placing unit 85 can

20 be transferred from the out-loading mechanism E (the upper out-loading unit and the lower

out-loading unit) into the molded product containing unit 86.
[0052]
(Semiconductor Chip Compression Molding Method in the Present Invention)

As shown in Fig. 1, a substrate 2 and a resin material (e.g. a granular resin) are

25  fastened and set in the in-loading mechanism D by the in-loading unit B, and the in-loading



Therefore, according to the present invention, the installation space of
the entire sem conductor chip conpressi nol di ng appar atus can be
effectively decreased as 5 conpared to gsem’ conductor chip conpression
nol di ng apparatus in which two conpression nolding dies are horizontally
arranged. In addition, since the sem conductor chip conpression

nol ding a rat usl. according tq@ the present in i.0 S
confi gur aﬁ%gihanllsrr{l %Scrﬁa‘%v\g) WYY gr(())ﬁndﬁlgtlg'rqo% 1 u%%%%rhgsﬂs}?lgﬁlgr%[flgﬁngoﬁ tehse 5
and 6 arc stacked, t clamping force in the sem conductor chip 10

conpr essi HWVWSIWWQOQE%HWQPHE‘%F?%”&“?' and 6) can be effectively
decreased, conpared to the senm conductor chip conpression nol ding apparatus
(die) in whi chNeslpacdwpnds Sioa. telugbergndoadingamndt Rarfithoitlapdipg meekpnganD

[ 0056] Wth the present invention, in the configuration where two

conpr essi smadd tdiengr theepadbbdwaadthe tep end/bottonc dlek Ya ahdSked thawmer drpy @S si on
nol di ng apparatus, the two upper and | ower conpression nolding dies 5 and 6

can be sef flicGiaRRdd Mokl REGaR¥mt b Tin@hORS MM ASh fcht FRANSstlle MVoh Ghidhses a
rack and pinion nechani sm When the bottom die 5b of the upper

conpr essi : I I t. | L | &t ) 1 : rd
by di ot ancan PP ol Eert o GRLA O R EFIIRC L BB Bl fe S 1 31 RGP o BN
conpressiQn nol ding die 6 nd.the slide_.pla 11) .can be. npve rd by a
i st ance 3t HOEPOEe f@ret-aemied aoirh 4 RS ErtuBRR-EC SO hel By ai o
6, the relative distance with respect to the internediate plate 10 is L.
Wth the petEsedic cayiiehk fsithen heatgddo bgaeligher e two substrates 2 (2a and 2b)
having 25 different substrate thicknesses, the distance between the die
surface of theAsapthdivppsadiaddthelewer i8doasiting wret Bbof thminHaadbig mephdnisthd) is

di stance between the die surface of the top die 6a and that of the bottom
di e 6l 0camabetoadntdrahedpatybadpeisthedop sndiittbar dieasLamngh sfxhe tovae dardsnibet wi t h

t he thicknesses of the substrates 2. [0057] 51t should be noted that the
present igvenbife bSolWhidd Frhi@GnduioPr @WsOMe N HR]L Y f{fblied on the substrate
setting unit 19 of the top die 6a. At the same time, a predetermined amount of leveled
granular resin is supplied into the bottom die cavity 21 and then heated to be melted.
[0053]

15 Subsequently, the in-loading mechanism D is withdrawn and a clamping is
performed in each of the upper and lower dies 5 and 6 in the stacked molding mechanism
unit 4 by the die opening/closing means 12 (the die opening/closing mechanism 13) and the
pressure mechanism 18. That is, the die surfaces of each of the upper and lower dies 5 and 6
(top and bottom dies 5a, 5b, 6a, and 6b) are individually closed.

20 At this point in time, the upper and lower dies 5 and 6 can be individually clamped
with a predetermined clamping pressure by the pressure mechanism 18.

At the same time, by the thickness adjustment mechanism 14 in the die
opening/closing means 12, each of the substrates 2 (2a and 2b) can be sandwiched and

effectively clamped between the die surfaces in each of the upper and lower dies 5 and 6 in

25 accordance with the thickness of each of the substrates 2 (2a and 2b) supplied respectively in



enbodi nent, and can be arbitrarily and appropriately changed or sel ected
according to necessity w thout any dep ure fromthe scope of the present

i nvention. [0058] In the previously-described enbodi mrent, a nold
release filmfor coating (by suction) 10 the bottomdie cavity 21 for
conpressi on nol ding may be used. For exanple, in the

. ™ : - B i ed
previ ous g.lgslﬁg%]rd&g%gvgrgp&cy Egl?qst whie hﬁi\"\;ﬁé"f}ﬁe‘%@pwﬁo & %Fikﬁ'caﬂ?)fnd%d apwRUl e

into the e cavity covere e nold release film and the
resin may be heat and, nel t.ed. ..-Then he sem conductor chips nmounted on a
substrateohﬁvmﬁﬁnggﬂﬁP85@?%%Y§Bﬁ8§§§wﬁ‘In the case where the bottom die
cavity 21 is covered with the |ld rel ea film an .internedi ate die.nay be
provi ded bet weehnylizacqusly; H’rﬁi‘dbgF Ehﬁﬁﬁpﬂ?ré’éﬁi%”‘?rﬁéqs Y9d ecFefné‘foé‘Q'é%orf(i%F% is
hel d between the bottomdie and the internediate die. [0059] Although a
rack and piomhied omslchawbistsates 2 cusbelinamenspdindhe respempistschestadgd mpelisd in theog
(di e opening/closing mechanism 13) in the aforenentioned enbodinent, it is
al so passbbihen tie dasiey 2f.or exanpl e, a |inkage nechanism a belt-pulley
transm ssi on nmechanism or a hydraulic transm ssion nechanism [0060] In

the previouslyTdgs G tREDrERDOHIBAL lowidd @ids B-dn@ 3] kHrCtestii tH, botiom di®lkeakiingg
unit A, 37 this order. However, the three kinds of units A, B, and C can

be attachgbl.y, @E{ﬁre{sﬁ%?e}éﬁﬁlt%a éx%@&%ﬁﬁlﬁgd %@inﬁﬁ&@ux@t’ogﬁlﬁe &e{\'/itg ibBorh T @5 der .

[ 0061] ading unit e sub ate Supply nmechani sm

im0 0o SRR R PoRHREh S Rt ARCbIEHF8) Py
supply uniulgf)er and lower dies 5 and 6 is individually opened. As a result, a molded product 3, in

10 which the semiconductor chips mounted on the substrates 2 are individually
compression-molded in the resin compact 35 with a shape corresponding to that of the
bottom die cavity 21, is obtained in each of the upper and lower dies 5 and 6.

[0054]

Then, the upper out-loading unit of the out-loading mechanism E is made to enter the

15  space between the top and bottom dies 5a and 5b in the upper die 5 to take out the molded
product 3 from the die surface of the bottom die 5b.

As in the upper die 5, the lower out-loading unit of the out-loading mechanism E is
made to enter the space between the top and bottom dies 6a and 6b in the lower die 6 to take
out the molded product 3 from the die surface of the bottom die 6b.

20 Then, the out-loading mechanism E is withdrawn and made to move from the
molding unit A to the out-loading unit C along the moving area G for the out-loading
mechanism E. In the out-loading unit C, the molded products 3 can be received.

[0055]

(Effects of the Present Invention)

25 According to the present invention, it is possible to create a semiconductor chip



In this case, the substrate supply unit (J), the resin material supply unit
(K), the out-loading unit C, and theln%§ﬁng unit A can be attachably and

renovably connected to each other in line in any order. 10 [0062] In
t he previously-described enbodi nent, the substrate 2 and the resin materi al
are sinmultaneously conveyed to the stacked nol di ng nmechanismunit 4 by the

- | 0adi ngoARERAM HB1IRY Ypafae L HRIIARD § GrROMUEMINInAHIRLE il 4 Retard

nol di ng) . ver, int af orenent | ment, the substrate 2 and

the resin _puater.ial, may .be separately 15 conyve to the,stacked nol di ng
rechan snit sy SRRy s RV ey Vb GRS et frbiur baea” ™D,
previ ousl y-descri bed enbodj nent, the conveyance, of Eﬂg,substrate 2 before
mol ding to the |BF§IRRACRYIHENG BEANERAS HVALLATY thh astelRESLEPASP A HBC FBIiFed
product 3 fromthe stacked nol di ng nechanism 4 can be perforned by the sane
conveyi ngsenpiepraiiciom ¢hdp (dosapdession frobdag apparatus| pary fhe p&@ﬁw@lys dgcreased rasbed
enbodi nent, any required nunber of nolding units may be attachably and
renovabll ycaoparettted at sergi@ciduotdne chipn compesdi@t waeldirighepparatuoanh rvhickni ttvoand
the out-loading unit. 250n one side of the configuration in which a

required pyAResio mARIridiG Hehdtofll @raddat t achably and renovably
connected to each other in line, the in-loading unit B and the out-I oading

i ST B2 B AR R0y TSNS ERTORG B FACRAMIE kit [
i, gn;\{q/iigryg%éﬁﬁlg‘%: Eoggleg)égsgggéﬁ(/gﬁ{?gpt?a!s gflf? Eﬂgpglu%azl@ﬁ\ i rwehigg %V\?'OC anl%ichn&%%r chip
compression molding dies 5 and 6 are stacked, the clamping force in the semiconductor chip
10 compression molding apparatus 1 (dies 5 and 6) can be effectively decreased, compared to
the semiconductor chip compression molding apparatus (die) in which two compression
molding dies are horizontally arranged.
[0056]
With the present invention, in the configuration where two compression molding dies
15 5 and 6 are vertically stacked in a compression molding apparatus, the two upper and lower
compression molding dies 5 and 6 can be efficiently clamped by the die opening/closing
means 12 which uses a rack and pinion mechanism.
When the bottom die 5b of the upper compression molding die 5 (and the
intermediate plate 10) is moved upward by distance L to clamp the dies, the bottom die 6b of
20 the lower compression molding die 6 (and the slide plate 11) can be moved upward by a
distance 2L to clamp the dies.
In the lower compression molding die 6, the relative distance with respect to the
intermediate plate 10 is L.

With the present invention, in the case where two substrates 2 (2a and 2b) having

25 different substrate thicknesses, the distance between the die surface of the top die 5a and that



productivity of nolded products which are conpression-nolded in the nol ding
unit A can be efficiently inproved. [0044] In the

previ ousl y-descri bed enbodinent, a liquid resin material, a powdery resin
10 material may be used in place of a granular resin material. EXPLANATI ON
OF NUMERALS [0065] 1 ... Sem conductor Chip Conpression Ml ding Apparatus

15 la ... oFfiRMottSndBe 8, dnAGh BRANSS B&wedh the-diBakfacSbdtheabp o RRBhat S 2
.. Substrate (Pre-Mided Substrate) 2a Thick Substrate 2% Thin Substrate

20 3 ... M . . i i
it 5 bl P ERY i bRl R SRR G bethymn  SLAGHRE R GRARE, S0
) Lover thic mggsgss g}‘l tgg sul\étgtlrgtiesn ? Dre

[0057]

5 It should be noted that the present invention is not limited to previously-described
embodiment, and can be arbitrarily and appropriately changed or selected according to
necessity without any departure from the scope of the present invention.

[0058]

In the previously-described embodiment, a mold release film for coating (by suction)

10 the bottom die cavity 21 for compression molding may be used.

For example, in the previously-described embodiment, a leveled granular resin may
be supplied into the bottom die cavity 21 covered with the mold release film, and the resin
may be heated and melted. Then, the semiconductor chips mounted on a substrate may be
compression-molded.

15 In the case where the bottom die cavity 21 is covered with the mold release film, an
intermediate die may be provided between the top and bottom dies so that the mold release
film is held between the bottom die and the intermediate die.

[0059]

Although a rack and pinion mechanism is used as the die opening/closing means 12

20 (die opening/closing mechanism 13) in the aforementioned embodiment, it is also possible to
use, for example, a linkage mechanism, a belt-pulley transmission mechanism, or a hydraulic
transmission mechanism.

[0060]
In the previously-described embodiment, the in-loading unit B, the molding unit A,

25 and the out-loading unit C are attachably and removably connected to each other in line in



6a Top Die 6b ... Bottom D e 7Upper Fixed Platen 8 ... Lower Fixed Platen 5
9 ... Colum 10 ... Internediate Plate 11 ... Slide Plate 12 D e

Openi ng/ C osi ng Means 13 ... Die Op&hing/d osing Mechanism 10 14 ...
Thi ckness Adj ust ment Mechani sm 15 Col um-Si de Rack 16 ... Slide-Pl ate-Side
Rack 17 ... Pinion 18 ... Pressure Mechanism 15 19 .. Substrate

Setting Uniit 20 ... Suction Hole 21 ... Cavity 22 Cavity Bottom Menb
g ﬂlis order. However, the three kinds of units A, B, an% C can be atta¥:hably and remova%{y

connected to each other in line in any order.
[0061]
In the in-loading unit B, the substrate supply mechanism unit J can be separated as a
5 substrate supply unit, and the resin material supply mechanism unit K can be separated as a
resin material supply unit.

In this case, the substrate supply unit (J), the resin material supply unit (K), the
out-loading unit C, and the molding unit A can be attachably and removably connected to
each other in line in any order.

10 [0062]

In the previously-described embodiment, the substrate 2 and the resin material are
simultaneously conveyed to the stacked molding mechanism unit 4 by the in-loading
mechanism D (or a mechanism for conveying a material before molding). However, in the
aforementioned embodiment, the substrate 2 and the resin material may be separately

15 conveyed to the stacked molding mechanism unit 4 by separate conveying mechanisms
(loaders).

In the previously-described embodiment, the conveyance of the substrate 2 before
molding to the stacked molding mechanism 4 and the takeout of the molded product 3 from
the stacked molding mechanism 4 can be performed by the same conveying mechanism

20  (loader).
[0063]

In the previously-described embodiment, any required number of molding units may
be attachably and removably connected to each other in line between the in-loading unit and
the out-loading unit.

25 On one side of the configuration in which a required number of molding units A are



23 ... Upper In-Loading Unit 20 24 Lower In-Loading Unit 25 .. |n-Loading

Connector 26 ... Rack Standing Menber ﬁ{ ... Rotational Shaft 28 .

Rot ati on Mechanism 25 29 ... Bearing U % 40 30 ... Pinion Suspending
Menber 31 ... Main Body of the Bearing Unit 32Slider 33Slider Hole 5 34 ...
El astic Menber 35 ... Resin Conpact 81 ... Substrate Loading Unit 82

Substrat eatélcilgoqg%pl& rgnr%(i)\gab?y?’cc')riﬁect]gg b RalR bt &l hl'r@,atﬁé @Q—l&é@irfg unit B and the

out-loading unit C may be attachably and removably connected to each other in line in any
order.
Accordingly, as previously described, by using the configuration in which a required
5 number of molding units A are attachably and removably connected to each other in line, the
productivity of molded products which are compression-molded in the molding unit A can
be efficiently improved.
[0064]
In the previously-described embodiment, a liquid resin material, a powdery resin

10  material may be used in place of a granular resin material.

EXPLANATION OF NUMERALS
[0065]
1 ... Semiconductor Chip Compression Molding Apparatus
15 1la... Front Side of the Apparatus
1b ... Back Side of the Apparatus
2 ... Substrate (Pre-Molded Substrate)
2a ... Thick Substrate
2b ... Thin Substrate
20 3 ... Molded Product (Molded Substrate)
4 ... Stacked Molding Mechanism Unit
5 ... Upper Compression Molding Die
5a... Top Die
5b ... Bottom Die

25 6 ... Lower Compression Molding Die



10 84 ... Resin Material Distribution Unit 85 Mol ded Product Placing Unit

86 ... Mol ded Product Containing Unit Aﬁ"' Mol ding Unit . In-Loading Unit
15 C Qut-Loading Unit In-Loadi ng Mechahi sm CQut-Loadi ng Mechani sm F
| n- Loadi ng Mechani sm Movi ng Area G Qut - Loadi ng Mechani sm Movi ng Area 20
H ... Unit Connector JSubstrate Supply MechanismUnit Resin Materi al

Suppl y N@g@an&&gb%pit 41 CLAIMS 1. A conpression nolding nmethod conprising
t he steps of’: a) individually supplying an insert nenber to each
of two coggreigagglﬂglding dies 5 vertically arranged in a stacked fashion;

7 ... Upper Fixed Platen
8 ... Lower Fixed Platen
5 9... Column
10 ... Intermediate Plate
11 ... Slide Plate
12 ... Die Opening/Closing Means
13 ... Die Opening/Closing Mechanism
10 14 ... Thickness Adjustment Mechanism
15 ... Column-Side Rack
16 ... Slide-Plate-Side Rack
17 ... Pinion
18 ... Pressure Mechanism
15 19 ... Substrate Setting Unit
20 ... Suction Hole
21 ... Cavity
22 ... Cavity Bottom Member
23 ... Upper In-Loading Unit
20 24 ... Lower In-Loading Unit
25 ... In-Loading Connector
26 ... Rack Standing Member
27 ... Rotational Shaft
28 ... Rotation Mechanism

25 29 ... Bearing Unit



b) supplying an adequate anmount of resin material to each of the two
conpressi on nol di ng di es; c) g} anping each of the two conpression
nol di ng di es; and d) conpression-nolding, in each of the two
conpression nolding dies, the insert 10 menber with the resin material to
form a nol ded product. 2. A conpression nolding nmethod conprising the steps

of : 30 . abidiffisshamhd ViedBP! yi ng an insert nmember to an insert menber
setting unit provided in a top die of each of two conpression nolding dies

verticallglar&ﬁ$9§g 'gﬁﬁe%%gﬁﬁggm[ashion 15 each having the top die and a
bottomdie; %* supplyi an adequate anount of resin material to a
conpressigg ggt%%ng cavity provided in the bottomdie of each of the two
conpr essi on- Bl 'ng di es and heating the resin material; c)
clamping the top die and the bottomdie in each of the two conpression
nol di ng 283 di e5derdfde d) pressurizing the resin in the conpression
nmol ding cavity in each of the two conpression nolding dies to

conpr esssi &h-.mibladtit Nembesert nmenber in the conpression nolding cavities. 42
of : in clanping each of the two conpression nolding dies, noving the
bott om di &5 of Refif GepRAEt conpression nolding die by a distance of L and
nmovi ng the bottomdie of the | ower conpression nolding die by a distance of

21- 5 81“4su&E%u99%Bﬁ%%ﬁhf“ mol di ng met hod according to claim 2,
conprising the step of: ’n cl anping each of the two conpression nol di ng

di es, clagging t$%guM¢ile gpdhstance between a die surface of the top die
and a die sur g%é TR Borom die is adjusted in 10 each of the two
conpr essi gn nDIdiR? dl?s ig accordance with a thickness of the insert
83 ... Resin Material Loading Unit
10 84 ... Resin Material Distribution Unit
85 ... Molded Product Placing Unit
86 ... Molded Product Containing Unit
A ... Molding Unit
B ... In-Loading Unit
15 C... Out-Loading Unit

D ... In-Loading Mechanism

E ... Out-Loading Mechanism

F ... In-Loading Mechanism Moving Area

G ... Out-Loading Mechanism Moving Area
20 H... Unit Connector

J ... Substrate Supply Mechanism Unit

K ... Resin Material Supply Mechanism Unit



nmenber supplied to each of the two conpression nolding dies. 5. The
conpressi on nol di ng net hod according to cIa|n12 conprising the steps of
15covering the conpression nol ding caV|?y in each of the two conpr essi on
nolding dies with a nold release film and supplying the resin
material to each cavity which is covered wwth the nold release film and
heating the resin material. 206. A comaresgs on nol di ng apparatus for
conpressi on-nol ding an insert nenber with a resin material, having a
nmol di ng unit conpri sing: a) a stacked nolding unit in which two
conpression nol ding dies each having a top die and a bottomdie are

vertically arranged in a stacked, fashio and .1 d|e openlng/cI05|ng
means for open?ng/cﬁd@ﬂﬁ&”@ﬁ%n% jng BieH §?W@H$ﬁé% %ﬁ? %3 7. A conpr essi on
nol di ng apparatus, having a nolding unit conprising a) an, upper
conpr essi on nokdndiyiduply supplying swiesers Brepibessicgeh ﬁﬁ‘l"‘dli tgnnaessioageeldingviissy a
top die and a bottomdie and each being for conpression-nolding an insert
menber 55 wirtitally aresgal imatseckal fasttitne upper conpressi on nol ding die and the
| ower conpression nol ding die being vertically arranged in a stacked

fashi on; BihURP 8deghbts @ehdinBb £ FesfOmatoliXi t8Gabh ©f URPESVo E@ipredsiin
c) a Iomer flxed pPaten prOV|ded beneath the upper fixed pl aten;
molding dies;
¢) clamping each of the two compression molding dies; and

d) compression-molding, in each of the two compression molding dies, the insert

10  member with the resin material to form a molded product.

2. A compression molding method comprising the steps of:

a) individually supplying an insert member to an insert member setting unit provided
in a top die of each of two compression molding dies vertically arranged in a stacked fashion

15 each having the top die and a bottom die;

b) supplying an adequate amount of resin material to a compression molding cavity
provided in the bottom die of each of the two compression molding dies and heating the
resin material;

¢) clamping the top die and the bottom die in each of the two compression molding

20 dies; and

d) pressurizing the resin in the compression molding cavity in each of the two

compression molding dies to compression-mold the insert member in the compression

molding cavities.

25 3. The compression molding method according to claim 2, comprising the step



d) an adequate nunmber of colums for connecting the upper fixed platen and

the 10 I ower fixed platen; e) anghnternedi ate plate provided between
the upper top die and the lower top die while fixing both of them and
vertically slidably nounted on one or nore of the col ums; 0 a slide

plate vertically slidably nmounted on one or nore of the columms and for
fixing thegfl ower bottomdie; 15g) a die opening/closing neans for
individually closing a die surface of the top die and a die surface of the
bottom di e proyi j ?gy i ding. di.es; . a
pressure necha%?gﬁgB?%fug@%“ﬁé?&ﬁ%ﬁﬁ eR%ﬁ?@gﬂgﬁg%gh@ﬁg@fﬁibvgﬁ%9wf?§ga

pl aten, for _applying a predeterm ned clanpjng.pressure.tg the t

Bompr essi SRPSPMPRG AT el dpe e S Edrrmenal kia g e bopm G of Tedpyer

menber setting unit provided on each of the die surfaces of the top dies,

on whi ch CPEPICREE} 1o ¢ bradiskace gbPl-i ed and set; j) a conpression
nol ding cavity individually provided on the die surface of each of the

bott omXi es; and k) a heater for heating the resin material supplied
to the conpression nolding cavity. 44 8. The conpression nol di ng

appar at us acco#di ngThe cempRsdior hdldih®method,acERHREItS ichagh 2, compridhg &t step
in-loading unit for supplying the insert nenber and the resin material to
each of tphe conpression nolding dies; and 5b) an out-|oading unit for
taki ng out a nol ded product from each of the conpression nolding dies and

the out-| oadi % Hﬂhﬁ)ir&a&cﬂgofath%th}oag&g]gregs%n 81%'11(}11% %56@,9 cltanq%ir{g) {h%gld v}?lrilgdaUCt :
distance between a die surface of the top die and a die surface of the bottom die is adjusted in

10 each of the two compression molding dies in accordance with a thickness of the insert

member supplied to each of the two compression molding dies.

5. The compression molding method according to claim 2, comprising the steps
of:
15 covering the compression molding cavity in each of the two compression molding
dies with a mold release film; and
supplying the resin material to each cavity which is covered with the mold release

film and heating the resin material.

20 6. A compression molding apparatus for compression-molding an insert
member with a resin material, having a molding unit comprising:
a) a stacked molding unit in which two compression molding dies each having a top
die and a bottom die are vertically arranged in a stacked fashion; and
b) a die opening/closing means for opening/closing the two compression molding

25  dies.



9. The conpression nol ding apparatus according to claim8, wherein each of
the in-loading unit, the nolding unit, @#d the out-loading unit is
attachabl e and detachabl e 10 anobng these three units. 10. The
conpressi on nol di ng apparatus according to any one of clains 6 through 9,
including a plurality of nolding units. 1511. The conpressi on nol di ng
apparatus according to any one of clains 6 through 10, wherein: t he
di e openi ng/ cl osi ng nmeans conprises a di e openi ng/cl osi ng nechani sm havi ng

a rack and pinizon mMAChaiHr&Rion AN@S L dpSirathyVatiag k madidg anie cphpligng: 2012. The
conpressi on nol di ng apparatus according to clarm 7, erein the die

openi ng/ cl osi ”g) %%@ﬁg%@ﬁs@fcﬁgﬁ@ﬁﬁig?&é Ghasd mﬁge?‘gﬁ&g%% Wlﬁiﬂg%@@é&ﬁ es:

a) a rack fixe e cC ther rac ixed to a

ot at abi y a5 & i ab b G el SRR i BBl BRE i "

provided on the pinion; c) a rotation nechanismfor rotating the rotational
shaf t ;: 51) Withpe desimgnaieial, ther UpRSE agoamrgssionpmeldting ¢ia Aed thi RVInSIPRESHY  and

molding die being vertically arranged in a stacked fashion;

b) an upper fixed platen for fixing the upper top die;

¢) a lower fixed platen provided beneath the upper fixed platen;

d) an adequate number of columns for connecting the upper fixed platen and the

10 lower fixed platen;

e) an intermediate plate provided between the upper top die and the lower top die
while fixing both of them and vertically slidably mounted on one or more of the columns;

f) a slide plate vertically slidably mounted on one or more of the columns and for
fixing the lower bottom die;

15 g) a die opening/closing means for individually closing a die surface of the top die
and a die surface of the bottom die provided in each of the compression molding dies;

h) a pressure mechanism provided between the slide plate and the lower fixed platen,
for applying a predetermined clamping pressure to the two compression molding dies from
beneath the slide plate;

20 i) an insert member setting unit provided on each of the die surfaces of the top dies,
on which the insert member can be supplied and set;

j) a compression molding cavity individually provided on the die surface of each of
the bottom dies; and

k) a heater for heating the resin material supplied to the compression molding cavity.

25



g) a pinion suspending nenber vertically suspended fromthe internediate
plate and 5 having the bearing unit at a4l ower end thereof 13.The
conpressi on nol di ng apparatus according to any one of clains 6 through 1 O,
wherein the di e opening/closing neans has a thickness adjustnment nmechani sm
for adjusting a distance between the die surface of the top die and the die
surface of the 8ot t dhelCmpressofn eaddingfapphetusppeordoge estcorlaml di og 7di e
and the | ower conpression nolding die, in accordance with a thickness of

t he i nser tconpribi@g: supplied to each of the upper and | ower conpression
nol di ng di es. 14. The conpression nol di ng apparatus according to claim 12,

wherein the di g)l9i0ReMhEYAE k&%hﬂgyia @fgﬁg@tsm@m%@ Al lﬁ?esx:%siﬂglaﬂﬁ{amach of

mechani sm whi ch” conpri ses: earing unit main body fixed to the
pi ni on suspendi . to.which the other rack is fixed, b) a
slider hoﬁlge @%@%&@n@(ﬁg@%%@e\éﬁnﬁg unit main body; C) a bearing

unit sljider which vertically and el astical slides_in the i der hol e and
20 rotatably s&gf}%PPfs‘ltOf*%Bg Pé]tt g‘?rit?}ﬁ% Ogtf?a‘f”f’ldéfl pf?ijcéj‘cbﬁr‘?fpﬁﬁ? %\ifhe COmMPpressiony)  gn
el astic nmenber for vertically and elastically sliding the slider in the
sl i der homlding dics endrfleduhitpaging ant hasing e sontainayfor onippingrilee wpldef atadycts
t hrough 14, wherein: each of the two bottomdies has a
conpression nolding cavity having an inside 25 covered with a nold rel ease
film
9. The compression molding apparatus according to claim 8, wherein each of
the in-loading unit, the molding unit, and the out-loading unit is attachable and detachable

10 among these three units.

10. The compression molding apparatus according to any one of claims 6 through

9, including a plurality of molding units.

15 11. The compression molding apparatus according to any one of claims 6 through
10, wherein:
the die opening/closing means comprises a die opening/closing mechanism having a

rack and pinion mechanism composed of two racks and one pinion.

20 12. The compression molding apparatus according to claim 7, wherein the die
opening/closing means has a die opening/closing mechanism which comprises:
a) a rack fixed to one of the columns;
b) an other rack fixed to a rack standing member vertically provided on the slide
plate;

25 ¢) a pinion rotatably gear-engaged between the two racks;



10

15

20

25

45

d) a rotational shaft provided on the pinion;

e) a rotation mechanism for rotating the rotational shaft;

f) a bearing unit for rotatably supporting the rotational shaft; and

g) a pinion suspending member vertically suspended from the intermediate plate and

having the bearing unit at a lower end thereof. .

13. The compression molding apparatus according to any one of claims 6 through
10, wherein the die opening/closing means has a thickness adjustment mechanism for
adjusting a distance between the die surface of the top die and the die surface of the bottom
die of each of the upper compression molding die and the lower compression molding die, in
accordance with a thickness of the insert member supplied to each of the upper and lower

compression molding dies.

14. The compression molding apparatus according to claim 12, wherein the die
opening/closing means has a thickness adjustment mechanism which comprises:

a) a bearing unit main body fixed to the pinion suspending member to which the
other rack is fixed;

b) a slider hole formed in the bearing unit main body;

¢) a bearing unit slider which vertically and elastically slides in the slider hole and
rotatably supports the rotational shaft of the pinion; and

d) an elastic member for vertically and elastically sliding the slider in the slider hole.

15. The molding apparatus according to any one of claims 6 through 14, wherein:
cach of the two bottom dies has a compression molding cavity having an inside

covered with a mold release film.



