TI TLE OF THE | NVENTI ON Conpr essi on Ml di ng Met hod and Conpressi on
- Mol d for Sem conductor Chip BACKGROUND OF THE | NVENTI ON 5Fi el d of the
| nvention The present invention relates to conpression nol di ng
nmet hods and conpression nolds for sem conductor chips, for sealing
sem conductor chips nmounted on a substrate into a resin nol ded body
to forma nol ded substrate. Description of the Background Art
10Conventionally, a conpression nold for sem conductor chips is used
to conpress and nold all of a predetermned plurality of
sem conductor chips arranged in a matrix and nounted on a substrate
into a resiTIThBIGEUIHEdNWENTION i me. This is done by the follow ng
met hod. First, a predeterm ned ampunt of a granular_ resin material .
(granul ar resi n)cquapressiandyplding Mgthed and Gosrrespins Makhioy Sermicongyctey Chip
resin material supply nmechanism and then flattened to have a
predeterm ned uni formthickness. Next, a shutter of the shutter-type
suppl y uni tBAGKGRENEIDtOF AHPINVIENTICGHIt ened granul ar resin into a
| ower nold cavity (large cavity) for conpression nolding covered with .
a | ong® nol cFl?léloéé@éani ¥ while maintaining a flattened profile of
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sem conductsids firgemiverdictst dhipsafos yetingatRidondidier ¢Hipd MOuKted bi a istibdilat:
- lower nold cavity. Consequently, the nolten resin in the |ower nold
cavity is pressighipaddelbedydafomya petdedspbiirtaace nenber. As a result

of this praogess..:al determ ned plurality of sem conduct or
25 chi ps a(r)fﬁ%sﬁrgl%t(llonlAnftgé%{l%ir@ngn@%munt ed on one substrate can be

seal efyi nt 0 one C@SkhtidhMIgefcdd@st¥sstin rAold foBsendiBbidudR) R OYS a
conpressi on nol ding techni que of sealing the sem conductor chips .
mount ed on Gompressland meldall af ® predeteraiapdh plwstlte af srsaipontigton ghips ehapged in
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by the following method.
First, a predetefmined amount of a granular resin material (granular resin) is

15 supplied to a shutter-type supply unit of a resin material supply mechanism, and then
flattened to have a predetermined uniform thickness. Next, a shutter of the
shutter-type supply unit is opened to drop the flattened granular resin into a lower mold
cavity (large cavity) for compression molding covered with a long mold release film,
while maintaining a flattened profile of the resin.

20 Next, the flattened granular resin is melted by heating in the lower mold cavity.
The mold is then clamped to immerse semiconductor chips mounted on a substrate in
the molten resin in the lower mold cavity. Consequently, the molten resin in the lower
mold cavity is pressurized by a cavity bottom surface member.

As aresult of this process, all of the predetermined plurality of semiconductor

25 chips arranged in a matrix and mounted on one substrate can be sealed into one resin
molded body at a time. This method employs a compression molding technique of
sealing the semiconductor chips mounted on the substrate into the resin molded body

having a shape corresponding to the shape of the lower mold cavity in the lower mold



~cavity, to forma nolded substrate. The nold is opened after a |apse
of a predetermned tine required for curing the nolten resin, and the
nol ded substrate (resin nolded body) is renoved fromthe | ower nold
cavity. A conventional nethod is as follows (see Japanese Patent
Layi ng- Open No. 52002-36270). Flattened granular resin on a short
nold rel ease fil mwhich has been precut outside a nold is carried
into the nold. Then, the granular resin is placed on an opening of a
| ower nold cavity via the nold release film After that, the air is
di scharged fromthe |ower nold cavity by forcible suction to cover
t he | ower wavity, taformya mpkdad sthstratsl d The edd s driched afts adapsesfipt , t he

| ower nold cavity.is.suppli.ed wth.10the anul.ar_resin .
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t he resin.
a large difference in thermal expansion coefficient between the substrate and the resin

(difference in shrinkage ratio during cooling) causes distortion to occur easily, which
causes warp to occur easily in the molded subsirate. In particular, the larger the
substrate, the more pronounced the warp. It is thus desired to efficiently prevent the

20 occurrence of warp of a molded substrate when compressing and molding
semiconductor chips arranged in a matrix and mounted on a substrate.

In order to reduce such occurrence of warp of a substrate, it has been considered,
for example, to form three grooves (concave portions) to prevent substrate warp in one
resin molded body formed on one substrate. According to this approach, this one resin

25 molded body is divided into four divided resin molded bodies (referred to as islands).
Put another way, in a molded substrate, the grooves are utilized to reduce the
occurrence of distortion resulting from the difference in thermal expansion coefficient

between the substrate and the resin.



In this nethod, first, measured and flattened granular resinis
supplied into each of four divided cavities covered with a nold
release film Then, the granular resin in each of the divided
cavities is nelted by heating. Next, sem conductor chips nmounted on a
substrate are imersed in the nolten resin in each of the divided
cavities. 5Consequently, the nolten resin in each of the divided
cavities is pressurized by a divided cavity bottom surface nenber. As
a result, the sem conductor chips nounted on the substrate are seal ed
into each of divided resin nolded bodies, to forma nol ded substrate
When granul ar r dsitins netheslefiyst,andacwwed amd flditersedi granutmreesn isosupplied ato each
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a mold surface of a lower mold or partition surfaces of partition units forming the

20 divided cavities (lower mold surface). Thus, the cavity needs to have a great depth.
This increases an upward moving distance of a cavity bottom surface member, causing
a mold release film covering the divided cavities to be easily loosened at a sliding
portion of the cavity bottom surface member. This results in a disadvantage in that
"wrinkles" occur easily in the mold release film. It is thus desired to efficiently

25 prevent the occurrence of wrinkles in the mold release film covering the divided
cavities by, for example, minimizing the moving distance of the cavity bottom surface

member.

When a structure having divided cavities as described above is used, a cavity



5in a further increased manufacturing cost. The resultant increased
cost of manufacturing the cavity block increases the manufacturing
cost of the conpression nolding device, resulting in inability to
efficiently inprove the productivity of the product (nolded
substrate). It is thus desired to efficiently reduce the

manuf acturing cost of the conpression 10nol di ng device by, for
exanpl e, providing partition nenbers to be attachable to and
detachable froma cavity bottom surface nenber, thereby efficiently

i mproving the productivity of the product (nolded substrate).
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substrate). HE | NVENTI 25The present ention was made
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prevent the,06clttLeRes oot Ribigs I d release filmcovering

di vi ded caWtles. tgt ﬁ’le$ %ngt Qﬁé 8oc%)jédebgit?}ao the present invention is
to efficiently iMpteover, when pistrdeiote having dividedeavptiaschs clesqrivet dbaolve is used,
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result, the manufacturing cost increases, and a time for supplying the resin material
(granular resin) is extended, resulting in inability to efficiently improve the productivity
of the product (molded substrate). It is thus desired to efficiently reduce the
manufacturing cost of the compression molding device and efficiently reduce the time
20 for supplying the resin material (granular resin) by, for example, supplying the entire
flattened granular resin into a lower mold cavity (onto the entire bottom surface of a
large cavity) at a time, with a mold release film covering the lower mold cavity, thereby
efficiently improving the productivity of the product (molded substrate).
SUMMARY OF THE INVENTION
25 The present invention was made in view of the above problems, and an object of
the present invention is to efficiently prevent the occurrence of warp of a product
(molded substrate). Another object of the present invention is to efficiently prevent

the occurrence of wrinkles in a mold release film covering divided cavities.  Still



5a | ower nold cavity. A height of the partition nmenbers is set to be
equal to a thickness of divided resin nolded bodies. Wen sealing

sem conduct or chips nounted on a substrate into the divided resin

nol ded bodi es each having a shape corresponding to a shape of each

di vided cavity, the cavity bottom surface nmenber is noved upward for
a m ni num necessary noving di stance. Here, resin in the divided
10cavities is pressurized, to formthe divided resin nolded bodies.
Here, grooves to prevent substrate warp each having a shape
corresponding to a shape of each partition nenber are fornmed between
adj acent omesthefobjdeeofiiheipiesdntrivséntiomtd Wedfitionteinprove the pRythictivitiegiothag

and ot her objec at ures,, aspects and advant ages of the present
i nvention W®f dlu%@l%‘ﬁfﬁlsr‘ﬂg téa'“é)pparent fromthe follow ng detailed

description of phgibaRh&SeR aﬂeEY&H&édl'ﬂ ﬁﬁ@tﬁ!?erhﬁr'ﬁ@;pdsﬁmﬁ@ﬂh Hgtsiuﬁﬁcé/\éﬂeh
t he accorrpanyl ng draw ngs. BRI EF DESCRI'PTI ON OF THE DRAW N
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conpression nold f sem condu int esent invention,
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the nold (first enbodi ne . is a vertical sectional
vi ew schemahdunddd on sdubsiratg mtb eheccbnmcéwlromomaﬂdboﬁﬁs emma&mcaﬁham

chi ps corresponding to the Id S in Fi illustrates.
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cavity for r
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showi1 t heacitispisessssarizedptodfofrarthesdinided mebire trotdedfriog®s.c oHeres g@ndqzstg to
the nold shown in Fig. 1, which jllustrates a state V\/nere

|
has been clpé?fﬁéﬂsu(bﬁ'iri‘% Vg BRs hautngya s RPQEOTHAP YIS RE ’i?éirsch?E%? ehgoﬁ%'ﬁlﬁp
view sc heff%élﬁéé 'aye Rauh E&v&a@ff‘ 3R 6 55 e &‘f@ldéd\flr\ﬁﬁn ﬁl%mee%éfegt or

chi ps correspon to t in Fi , lustrates a
state where the Tml ft:lrelgaﬁlglmdlmtmpebﬁdts,aﬂeamresnmﬁpdctsngnd/md\ifantages ofcthel present
(Tirst enbolgbgglgg)wm become more apparent from the following detailed description of the
15 present invention when taken in conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 i:.-;. a schematic vertical sectional view schematically showing a
compression mold for semiconductor chips in the present invention, which illustrates a
cross section in a long side direction of a substrate, in a state where the mold is opened
20 before molding with the mold (first embodiment).
Fig. 2 is a vertical sectional view schematically showing the compression mold
for semiconductor chips corresponding to the mold shown in Fig. 1, which illustrates a
state where a resin material has been supplied into a lower mold cavity formed in the
mold and covered with a mold release film (first embodiment).
25 Fig. 3 is a vertical sectional view schematically showing the compression mold
for semiconductor chips corresponding to the mold shown in Fig. 1, which illustrates a
state where the mold has been clamped (first embodiment).

Fig. 4A is a vertical sectional view schematically showing the compression

-5.



Fig. 4B is an enlarged front view schematically show ng a nol ded
substrate in 5an enl arged manner which has been nolded with the nold

shown in Fig. 4A (first enbodi nent). Fig. 5is a plan view
schematically showing a |l ower nold surface of the nold shown in Fig.
2, which illustrates a state where the resin material (granul ar

resin) has been supplied into the lower nold cavity fornmed in the
nol d and covered with the nold 10release film (first enbodi nent).

Fig. 6 is a schematic perspective view schematically showi ng a cavity
bottom surface nmenber formng a cavity bottom surface of the nold
shown in Firgold ¥or sshiiedndutibtisipsadoessporsiigt © thdatobd gaivin ihiRdg Iyevhier s
have been provided to be atfachable to and detachable fromthe cavity

bot t om sur fllBEraigsAsEte ppiedhe Bl besn gpened raftsr mylding \éﬁﬂ@ Hiernelg) (first

sectional vjaw Qﬁfatlcally show ng the conpression nold for
senlconductor C s’ corresponding to the nold shown in Fig. 2, which
illustrates a crEigS«lEﬁ;camlernmrgad feons hizmt sﬁeﬂbauehllyeshbwm Dholdeé substrate in
substrate, in a state where the resin materi al ranul ar resin)_ has

been suppl |@(F“ﬂaﬁg‘%51 mprner giish hap bepncaglded “ﬁ@rth@épq thshoven indiig Hhtfirst

covered wt d release film(first enbodinment). 20Fig. 8 is a
vertical secC |ona ji ew schematically show ng the conpression nold

for sem conduct dFigChispsplaovieespesitioglly shdwigg a0bwershioluificddfGhe told
which illustrates a cross section in the short side direction of the

substrate, shawaisfig @, whichéllusiateps |S@tq1\é(_bersé@1re§inanﬁé@ai((gqan§lpr resin) has
enbodi ment ),, een sﬁpd) 124 o Ak ]%weP [ e a\(lggtf&r?rféd 1§ lﬁf'n%az{ng ﬁ red with t mold

schemat i cal Wng a su dtantial OWn 1 n

1in am enh@kggﬁﬁm@ﬁngnmﬁmmhﬁan)IIustrates the partition menber
provided on the cavity bottom surface nmenber of the nold (first
embodi ment ) . Fig. GFisqp schematic perspeptivecupwoeskemasivally shawing e Revitt bajtem y
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embodi ment )detachable from the cavity bottom surface member (first embodiment),
15 Fig. 7 is a vertical sectional view schematically showing the compression mold
for semiconductor chips corresponding to the mold shown in Fig. 2, which illustrates a
cross section in a shoit side direction of the substrate, in a state where the resin material
(granular resin) has been supplied into the lower mold cavity formed in the mold and
covered with the mold release film (first embodiment).
20 Fig. 8 is a vertical sectional view schematically showing the compression mold
for semiconductor chips corresponding to the mold shown in Fig. 3, which illustrates a
cross section in the short side direction of the substrate, in a state where the mold has
been clamped (first embodiment).
Fig. 9 is an enlarged vertical sectional view schematically showing a substantial
25 part of the mold shown in Fig. 1 in an enlarged manner, which illustrates the partition
member provided on the cavity bottom surface member of the mold (first embodiment).

Fig. 10 is a vertical sectional view schematically showing another compression

mold for semiconductor chips in the present invention, which illustrates a cross section
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Fig. 11Ais a plan view schematically show ng a nold surface of a

|l ower nold in the nold shown in Fig. 10 (second enbodi nent). 5Fig.
11B is a bottomview schematically show ng an upper cavity bottom
surface nenber of a cavity bottom surface nenber and a partition
menber in the nmold shown in Fig. 10, which illustrates a state before
the partition menber is nmounted in the upper cavity bottom surface
menber (second enbodinent). Fig. 11Cis a bottomview schematically
showi ng the upper cavity bottom 10 surface nmenber of the cavity
bottom surface nenber and the partition nmenber in the nmold shown in
Fig. 10, whialshett pide tlireation o asnbatwatantien statershgsa thei meldis apensa (sererd
been nnuntedg ; th%kupper cavity bottom surface nenber (second
enbodi ment \TPPONTEME g 12A is a vertical sectional view

schematical |y showiing @ al%ﬁe[ntwhéw(ééhdm%ﬁn SiERéng B nfNQ kiEEce RIS ERASId

of the present |nvent|on whi ch |IIustrates a State before the
15parti ti onn tembeld shewmiuRige #0 (secend lep@imcmt\)l ty bottom surface
sectiona

menber_ (third e ertlcal

schendl | cal 1y sHow g P rboar oy Srherarbel i’ o Fiee SBba A
enbodi ment sqffa&éﬁﬁelabmtcawy%ﬁdn@ erfél&fé'rﬁé’inlbér'a% Eﬁ)ﬁhﬁﬁ)n%ember in elASIG
where the partition nmenb has been nounted in the upper cavity

bot t om sur fshownmﬁ@wﬁ)@,rwlqlchlhldtr@tnmdhateebﬂfqre thd partiiGAmembar isenamésst invle
vi ew schemati cal a nol ded subs rate whi ch has been
conpressed‘ﬁﬁﬂrﬁ3¥ﬁ§8 ﬁﬁ?ﬁénﬁﬁﬁ (3958 OfEMSMOY (fir st
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mol d Bhown surfaéd membér ¢fsbecavity bottom surface member and the partition member in the
mold shown in Fig. 10, which illustrates a state where the partition member has been
mounted in the upper cavity bottom surface member (second embodiment).
Fig. 12A is a vertical sectional view schematically showing a partition member
used in another embodiment of the present invention, which illustrates a state before the
15 partition member is mounted in an upper cavity bottom surface member (third
embodiment).
Fig. 12B is a vertical sectional view schematically showing the partition
member used in the another embodiment of the present invention, which illustrates a
state where the partition member has been mounted in the upper cavity bottom surface
20 member (third embodiment).
‘Fig. 13A is a perspective view schematically showing a molded substrate which
has been compressed and molded with the mold shown in Fig. 1 (first embodiment).
Fig. 13B is a perspective view schematically showing a molded substrate which
has been compressed and molded with the mold shown in Fig. 10 (second
25 embodiment).
Fig. 14 is an enlarged vertical sectional view schematically showing a
substantial part of another compression mold for semiconductor chips in the present

invention in an enlarged manner, which illustrates a cross section in a short side



25enbodi nent) . Fig. 14 is an enlarged vertical sectional view
schematically showi ng a substantial part of another conpression nold
for sem conductor chips in the present invention in an enlarged
manner, which illustrates a cross section in a short side direction
of a substrate, in a state where the nmold is opened (fourth

enbodi nent) . - Fig. 15 is an enlarged vertical sectional view
schematically showing a substantial part of the nold shown in Fig. 14
in an enlarged manner, which illustrates a state where the nold has
been cl anped (fourth enbodinent). 5Fig. 16 is a vertical sectiona

vi ew schendiredtion of askbstraty in hstatpowiere %mmolidns ppaed {lpuriygnipdiment).

illustrates a cross.sectiqgn in the short side di ti ]
substrate, in ang%'jts & Wu%’?’%r ‘?:é’e%?lﬁe?téongp‘élﬁg g%ﬁgrg%} aﬁyéﬁ%\%@gﬁent).
Fig. 17A i sulstRRPPLCST ME Mol heaRITaE | 1Eh oy ctheyddigaraitr, extiop | RisQiteda
nol ded substrate i'n an enlarged manner, which has been nolded with

the nol d slstanwhere hegmoltidme be¢n ¢lampehfountinembgdiment).  Fig. 17B is a

perspective view.schematically showi.ng an exanpl e of. .
Cbetthte i an 8By amErTomn e AeFERENY Softaed o PR e vndn
shown in Fige 1%0whichiifiist@ReddirgRREd ion in the short sidd direcfidiol the@ubstrate, in a
perspective Vview schematically show ng an exanple of a nvol ded

15subst r at etatawheredind molfeid openeddfqurihentipditagntbeen nol ded with t he

nol d shown in Fig. (fifth enbodi nent). . Fi.g. 17D is a
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substrate ihafEhl et PRRRer, WHLKE RadBen RRATIWItH @t MbIdshbhe 1ipigd
shown in Fig. 10 (fifth enbodinent). 20Fig. 18A is a perspective view

schen#l i cal I0y(fifthembtndiraentexanpl e of a nol ded substrate in an enl arged
ga mr;(r)lglr rre\rll\?l) C h heﬁg.ble]%nis rgDplegs%gct%etvqe\L rs]ghe%tigalfyh&%itilgnanFeiz)gdmp:&g ogt i]]fOEJéd
substrate in an enlarged manner, which has been molded with the mold shown in Fig.
10 (fifth embodiment).
Fig. 17C is a perspective view schematically showing an example of a molded
15 substrate in an enlarged manner, which has been molded with the mold shown in Fig.
10 (fifth embodiment).
Fig. 17D is a perspective view schematically showing an example of a molded
substrate in an enlarged manner, which has been molded with the mold shown in Fig.
10 (fifth embodiment).
20 Fig. 18A is a perspective view schematically showing an example of a molded
substrate in an enlarged manner, which has been molded with the mold shown in Fig.
10 (fifth embodiment).
Fig. 18B is a perspective view schematically showing an example of a molded
substrate in an enlarged manner, which has been molded with the mold shown in Fig.
25 10 (fifth embodiment).
Fig. 18C is a perspective view schematically showing an example of a molded

substrate in an enlarged manner, which has been molded with the mold shown in Fig.

10 (fifth embodiment).



Fig. 18B is a perspective view schematically show ng an exanple of a
nol ded substrate in an enlarged manner, which has been nolded with
the nold shown in Fig. 2510 (fifth enbodi nent). Fig. 18Cis a
perspective view schematically showi ng an exanpl e of a nol ded
substrate in an enl arged nmanner, which has been nolded with the nold
shown in Fig. 10 (fifth enbodi nent). Fig. 18D is a perspective
view schematically show ng an exanple of a nolded substrate in an

enl arged manner, which has been nolded with the nold shown in Fig. 10
(fifth enbodi ment). Fig. 19A is a perspective view

schemati cal | y sHogil8® @& apmrdpettiverviere sdlemaitinalinsioarih@agedinm@eanda molded
which is used in a conpression nmold for sem cqonductor chips in the,
present i nviERTASHINES SR{AR BB cetHIgh has been projded wi the raolgeﬁhew@e@ Fige
Vi ew SChe”Bith?@ﬁqle}hb%ﬁﬂiﬂ‘éd?ﬂ a partition nenber in an enlarged nmanner,

which is used in a conpression nold for seniconductor chips in the

present inventi diig($iAish rendpectiveevity schbdtatigal IR hdywisg a ppeitiop ecdmbee in an
vi ew schemati cal ] y showi ng an exanple of a nol ded substrate which has
been cdnpr LRI ‘H‘é‘gh 1% UsRd Enbearapressiormeldios semispadyciir chips in the

sem conduptsﬁgseﬁp{nggntioqlg%&@q Qﬁﬁécﬁﬁ%nt- nvention (seventh embodi nent).
a persp e

Fig. 20B i erspective view scC tically show ng an exanple of a
mol ded subst r at eFighi dEhishgrrdpeeivecaep selrsend caliidsHooline 8 pwtition aotee in an
conpression nold for 15seni conductor chips in the present invention

(seventh enﬁi’éﬁigﬁ"ﬁe‘ﬁ@)ﬂ“» which g ‘ﬁ‘.ed DOECqTEPES et %&W vemigpagyctor chips in the

schemat i Calﬂrngﬁpﬂml‘O%rﬁg)n\?&Qitxﬁi@HP cﬁmg{l%g nol ded substrate which has been
e er

conpressed ‘and no ano ld in the present invention

(ei ghtth enbodi mefit)20A st petdphctiee dewcbisimdticall P SHSARE bh ¥Larplewf a molded
schematically show ng an_exanpl e of 20a nol ded substrate which has
been conpr eﬁ%é’f@tﬁﬁ@l ag beengamprassed ped mekbied matsangther compression mold for

semiconductor chips in the present invention (seventh embodiment).

Fig. 20B is a perspective view schematically showing an example of a molded

substrate which has been compressed and molded with another compression mold for
15 semiconductor chips in the present invention (seventh embodiment).

Fig. 20C 1s a perspective view schematically showing an example of a molded
substrate which has been compressed and molded with another mold in the present
invention (eighth embodiment).

Fig. 21A is a schematic perspective view schematically showing an example of

20 a molded substrate which has been compressed and molded with another compression
mold for semiconductor chips in the present invention (eighth embodiment).

Fig. 21B is a schematic perspective view schematically showing an example of
a molded substrate which has been compressed and molded with another compression
mold for semiconductor chips in the present invention (eighth embodiment).

25 Fig. 21C is a schematic perspective view schematically showing an example of
a molded substrate which has been compressed and molded with another compression

mold for semiconductor chips in the present invention (eighth embodiment).

DESCRIPTION OF THE PREFERRED EMBODIMENTS



nol d for sem conductor chips in the present invention (eighth

enbodi nent) . Fig. 21Bis a schematic perspective view
schematically showi ng an exanple of a nol ded substrate whi ch has been
conpressed and nol ded with anot her conpression nold for sem conductor
chips in the present invention (eighth enbodinent). 25Fig. 21Cis a
schemati c perspective view schematically show ng an exanple of a

nol ded substrate which has been conpressed and nol ded wi th anot her
conpression nold for sem conductor chips in the present invention

(ei ghth enbodi nent). DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Conpr essi on nol diogpresdidronts ldargimethogs arsdcomnprssicdsmblls ferewintamducttochips
chips of th resent .inventi i, || .be descr|bed hereinafter in first
to eighth éﬁﬁg%l?%?% é".veﬁl%‘t"’ﬁg?%%‘?ﬂ:%ﬂ hegeinpiterin Srgh dypighthrenpadimes.
described in detgid pMdRik&herence to Figs. 1 to 9 and 513A. Figs. 1,
2, 3, 4, 5 7 and 8 show a conpression nold for sem conductor chips
of the first enbAdirstentbodimant woll bhdesribed avddtyil bithtreireave fokigs. Metotdemd

rovi ded on,_t he I f th irst enbodi ment, and rtitjion_ menbers
Brovi d on'¥he %g%ﬂt § b Sow %%aﬁ@%@m%wﬂp g%rtsgewaaqh@t%maups of
det achabl e I J S L i
cavity bot ttﬁﬁgﬁ re Fggggn%gbeﬂ?g%\?%%%e%‘%@wﬁﬁg&nm%ﬁﬁig%m?rhggﬁlpgg‘gldg{mg b

enbodi ment . méidgpf t3frss braisdiment bk partitibs ieaibersofrovided bi ttcavity bottom
enbodi ment. ( ubst]rn%t e. Used in First Enbodi nent) A _substrate 1 used

in this enpdfirfememyssinanRiachabe mAfStACHRRIE PR of 18 Srfhewhirdastition
chips 2 sucheAge ﬁvigihc?éﬁ g{ﬁ%%glgy Gotdl Eﬁﬁgce%ﬁhggj?odé%dg%rf@g tAdid of thg

nount ed t hereon. i‘ment, sem con arrange
in a b&trixfisnembadiment eFign 3auwhstve aingolded atbshete € eedthst diidtiayntded
resin nol ded bodies 3 (resin nolded body 33), to forma nol ded
substrate 4. (Substrate Used in First Embodimeént)

A substrate 1 used in this embodiment has a predetérmined plurality of
semiconductor chips 2 such as ICs (integrated circuits) arranged in a matrix mounted
thereon. In this embodiment, semiconductor chips 2 arranged in a matrix and

15 mounted on substrate 1 can be sealed into divided resin molded bodies 3 (resin molded
body 33), to form a molded substrate 4.

(Structure of Compression Mold for Semiconductor Chips in First Embodiment)

A compression mold 5 for semiconductor ¢chips shown in Figs. 1 to 9 includes
an upper mold 6 and a lower mold 7 arranged opposite to upper mold 6. A (long)

20 mold release film 8 is provided in a tensioned state between upper mold 6 and lower
mold 7. A mold surface of upper mold 6 includes a substrate setting portion 9. A
mold surface of lower mold 7 includes a lower mold cavity (large cavity) 10 for
compression molding having a predetermined depth. Mold 5 includes means 11 for
supplying a resin matenial into large cavity 10 (hereinafter also referred to as "resin

25 material supply means 11").

Although not shown, mold 5 (upper mold 6 and lower mold 7) includes heating

means for heating the resin material in lower mold cavity 10, and a clamping

mechanism for clamping mold 5 (upper mold 6 and lower mold 7). In compression

-10-



(Structure of Conpression MIld for Sem conductor Chips in First

Enbodi ment) A conpression nmold 5 for sem conductor chips shown
in Figs. 1 to 9 includes an upper nold 6 and a lower nold 7 arranged
opposite to upper nold 6. A (long) 20nold release film8 is provided
in a tensioned state between upper nold 6 and Iower nold 7. A nold
surface of upper nmold 6 includes a substrate setting portion 9. A
nol d surface of lower nold 7 includes a |lower nold cavity (large
cavity) 10 for conpression nolding having a predeterm ned depth. Ml d
5 includes nmeans 11 for supplying a resin material into |arge cavity
10 (her ei naholdr3, alilstratedf leavirgdetnicangduttoeships 2 hivahedithdreGugnl be Feans
11"). t hough not shown, nold 5 (upper nold 6 and | ower nold
7) i ncl udesSUREER'E PROURERGTEOR 80f Hepgr imR)d Ohwith asemiGeadagtprghip moupted surface
nol d cavity : j feshan i er
nold 6 and %%t\%ler}&ﬂngﬁcged%omp,ﬁ&gonpr essrﬁl5 Oﬁoglcg‘rgréll @%{misiggﬂsog? %‘&ga%i%ﬁ%?eﬁg

sem conductmoldchégasheZonerid ivédh ridle relomedim DelofetheGshaptlyrab@paeh.t i A9
portion 9 of upper . nold 6, with a sem conductor chip nounted surface

| a beithg diFERMERICHbiw? granglangssinrpaigrialas hgrematianalse rederras) ta a8 lgmader
f ol i fil. | hel
o aouet, " T ERNBLSH ol B P RR o DlP R S 1

materi al 1ZovbederitehbRireRhedilnes.er GRgul® ram [ DEA BEltddas the héatingCan
be supplied by resin materi al sup%iyy means 11 into lower nold cavity
10 cover ed MR Iveer medid sadtyr i0 mBy clappingingld S dupper 1wld rnnd doweimeld

by the heat4 k . cavity 10. B I Lng.mol.d .5

Chovcs. o8 TR ORRel R NG ke B Py ARRLR T i
sen cbohduct that lekibper s 0h esbsrifelsaig lparn Sebgipein@ldle 48 habrefiag vhegn
set on substrate setting portion 9 of upper nold 6 can be pressed by

the mol d suppkcarfase eidawer meldd. 7. Further, by pressurizing a

Cubstrate | can DR Rga A harSEhLT BOPHEL REIEREY 08, SRty ieF anis

referred t o apunfet bhdubs@aien Janlb? ikdhddrsdiicia mRQRRN rBgR IR ihMVidr Aol rOMEEd to
nold cavity. As a result, 15sem conductor chips 2 nounted on

substrat e 1asc &nidwesiadal Jeitiat has been Imatadan dhaiomsmold cavity.  As a result,

15 semiconductor chips 2 mounted on substrate 1 can be sealed into a predetermined
number of divided resin molded bodies 3 (hereinafter also referred to as "divided
packages 3") to be described later in lower mold cavity 10. | With this compression
molding, molded substrate 4 can be formed.

(Structure of Resin Material Supply Means in First Embodiment)

20 As shown in Fig. 1, for example, resin material supply means 11 includes a
frame 15 having a through hole 14, an open/close shutter plate 16 provided on the side
of a lower opening 14a of through hole 14 in frame 15, and an opening/closing
mechanism of the shutter plate (not shown) for horizontally opening and closing shutter
plate 16. By opening lower opening 14a of through hole 14 with shutter plate 16,

25 through hole 14 can be formed in a resin supply unit 17.

More specifically, first, a predetermined amount of granular resin 12 is supplied
to resin supply unit 17 through an upper opening 14b of through hole 14, and flattened

to have a predetermined uniform thickness. Then, resin material supply means 11 is

-11-



nunber of divided resin nolded bodies 3 (hereinafter also referred to
as "divided packages 3") to be described later in lower nold cavity
10. Wth this conpression nolding, nolded substrate 4 can be forned.
(Structure of Resin Material Supply Means in First Enbodi nent) 20As
shown in Fig. 1, for exanple, resin material supply nmeans 11 incl udes
a frame 15 having a through hole 14, an open/close shutter plate 16
provided on the side of a | ower opening 14a of through hole 14 in
frame 15, and an opening/cl osi ng mechani sm of the shutter plate (not
shown) for horizontally opening and closing shutter plate 16. By
openi ng | oviegerteparid nypld & fuppfer tiokdbi gind lostee niodd #).t Hltshuby epenilgadhattdi6]s,
25t hr ough le 14 can.be fornmed in resin supply. upit 17. . Mor e
speci fical | ,tte?‘?]araé"fci,un OB Sy ﬁ‘?sﬁégz upBﬁg‘Jg‘ln%Gi“&F mMod& Fayity A0 5

suppl i ed t hat 318 Weds¥ ﬁ‘l‘rﬂiStcoJaZriﬁ%:ih@‘éﬁﬁread&vﬂ?ggﬁorﬁgﬁxgé&glo%éb?rtnl%f fower

t hrough hol e and flattened to have a predeterm ned un
t hi ckness. 1m#én, HeesanshomnaniFad. Ssgrplipr resank? ik Linifermlyn$spietsed i pter
nmol d (upper, .,nol.d and lower nold 7), Then, by opening shutter 16,
fl att éhed éﬁ@d&ﬁWﬂbﬁhngHWﬁPﬁé“Wégmﬁm§@n€ be supplied into | ower
mol d cavity 10 ha¥bRgnd Rl fis selLease i [ e cavity
bottom surface 10b of %T%e Ilsosme(?tﬁfreoft&é J‘uig—hiecr%ﬁéssgéﬁgs oaﬁq@%ﬁg@%{g&n%
granul ar r gsedeteithined amuuhoohgrgmdarspsnsed individuwakty sipdy thegasin ito Eided
when vi ewed t wo- di H&gs.ho{gal ly. . According_to this structure, it
i s unneces<AVYieh3S AESSERFL G corentient! sxapRiget &PrS, HestimedRnsupplying the
granul ar rgsdiR maahd] LR VieeL; I L) di ¥i_ded
cavities, as %glsacrgl)ezg‘d?enéfﬁﬁlghﬂé%lﬁag%?f glr?{é%ﬂ)?g)%gﬁ%llﬁg’. ﬂgqjgcdgé, Mlteﬁlllem %orrre
f or sUppl yisopplying theeskin mateslibglresiamateiabidppty eBidsy1 I e ducedsult igs eby
efficiently reducing.the tinme for 10supplying the resin material by
resin mat erffefucilispPimaldsn subsiratesscag heedligiently meprpyesduct i vity of
nol ded substr at %]E h e v . cture of Lower
Mol d Cavity in g?ﬁ%t éﬁgéﬁﬁéﬁﬁ?gﬁ%b rhﬁﬁﬁgﬁggﬁ$%§&% arge cavity) 10
i ncl udes a cavi thywepeivldgavifd]argeoavity) npmt:nmw&ﬁ\a@a)pkai:@g lgﬂ,d:aaity

no :

cavity si debo%tgrrnf s%(r:fgcel{)(?b, grr;d gggvi‘gzn slic(Ije s?ll;fra];g (1:(()30 (())r]: thle?nvﬁfi surface of lower mold 7.
15 Lower mold cavity 10 also includes a cavity bottom surface member 18 with cavity
bottom surface 10b as a tip surface, and a cavity side surface member 7 including cavity
side surface 10c (hereinafter also referred to as "lower mold body 7). Lower mold
cavity 10 further includes pressurizing means 19 for pressurizing molten resin 13 in
cavity 10 by moving cavity bottom surface member 18 upward in cavity 10, and a
20 compression spring 34 provided between cavity side surface member 7 and pressurizing
means 19.
One cavity bottom surface member 18 is capable of vertically sliding by means
of pressurizing means 19 within a slide hole 20 (slide portion) formed to be connected
to cavity side surface 10c of lower mold cavity 10.
25 Further, as will be described later, cavity bottom surface member 18 including
partition members 21 is moved upward for a minimum necessary moving distance 24

by pressurizing means 19.  As a result, semiconductor chip mounted surface 1a

(hereinafter also referred to as "substrate surface 1a") can be pressed by tip surfaces 21a-
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15Lower nold cavity 10 also includes a cavity bottom surface nenber
18 with cavity bottom surface 10b as a tip surface, and a cavity side
surface nenber 7 including cavity side surface 10c (hereinafter also
referred to as "lower nmold body 7"). Lower nold cavity 10 further

i ncl udes pressurizing nmeans 19 for pressurizing nolten resin 13 in
cavity 10 by noving cavity bottom surface nmenber 18 upward in cavity
10, and a 20conpression spring 34 provided between cavity side
surface nenber 7 and pressurizing neans 19. One cavity bottom
surface nenber 18 is capable of vertically sliding by nmeans of
pressuri zi 9gPaEiAAB menbrt Hion a slide hole 20 (slide portion) forned

to be connect ed g0, GaXILY: 5 49, S LRSS 6 hO8 1 QLer 28 TRLS 168 10y
e e P y B8t g?’h Sﬂ?fl &% |’l‘rt5][é0rl

25Further, as w Il SCri ater, cavi

18 i ncl udi rgvipard édn K preRuRsdwitH a bfedeRYathed PY@Ethe Fidin Savifly Mot surface
necessary noving distance 24 by pressurizing neans 19. As a result,
seni conductmesmbshiil§ vimaldaglogen filed | Qogssaventlyass will bd dascriksiddatendhe o

as "substrate surface.l a: n be pressed ti urfaces 2la .of
par i Bon RersErag bl of R Enlch it bt B OER TePn
| ower ol d ifinerde@Sh Resi?13 (helkdiditer BIRb cefeRdd {oYast@ulBrRsilg 3Py @&k be &
wth a predeterm ned pressure fromcavity bottom surface nenber 18

via nol d r endieddyfheriingin logesmoldeavity | 0.asFwilter, the pliwality pheshitertdactor
the 5predeterniqned plurality of sem cond hi d.on
Substrate. FoBRA BRuTHHER sl | 8 D SPe ed Eeran B hPGo S Bane eahove
as "fluid rgskihohding tb batshBpsoDee8: WBld @JithY 0 NeatihdtabR of SWSIuraRl G f

cavity 10. Further, the plurality of sem conductor chips 2 nountéd on
subst¥ht e Hivded tssingneldedbodien3.r esi n nol ded body 33 having a shape

respondi ng t he sh of l.awer nmold cavity. 10, i.e., into each
819 rt heppl ulr algi t33@0%09%3’?&5‘&@@2‘%@#%8ﬂfé&ﬁl‘\é@a%@@@. | (Str u;:t ure of
Partition Memberpd %oﬁnriﬁwigwma@%g%ig 10 of lowd ndPMhE re'abtfgrmﬁﬂed' n

| arge cavity 10 of l[ower nbld 7, redet erm ned nunber o
partition nember of parbhommembetsi(omsex portpne} 2 Upietrhdo froteanaivity bbibérh enaface

fs lrjgl;nag gvil ,([) 3['08'3\,[ ﬁﬁqg{}'ﬁ%éggﬁﬁ%rntn%ﬂ%? 2r1TPir.Tv31?,ea{ digt:leihcei fr(()ar'n ’ca\?ity iost%o?r?glﬁ‘face
15 10b to tip surface 21a of partition member 21 corresponds to a thickness of resin
molded body 33 molded in lower mold cavity 10. That is, height 23 of partition
member 21 has the same distance (length) as the thickness of resin molded body 33.
Note that height 23 is equal to depth 23 of cavity 10 when substrate surface 1a is
pressed by tip surfaces 21a of partition members 21 when the resin in lower mold cavity
20 10 1s pressurized by upward-moving cavity bottom surface member 18.
Resin molded body 33 molded to have the shape corresponding to the shape of
lower mold large cavity 10 is provided with grooves (concave portions) 28 each having
a shape corresponding to the shape of each partition member (convex portion) 21. As
a result, divided resin molded bodies 3 corresponding to divided cavities 22 to be
25 described later can be formed on opposite sides of each groove (concave portion) 28,
thereby forming molded substrate 4. Such formation of grooves (concave portions) 28

in the conventional resin molded body (cured resin 33) can reduce the occurrence of

warp of resin molded body 33 as described in the conventional example. Therefore,



15 10b to tip surface 2la of partition nmenber 21 corresponds to a

t hi ckness of resin nolded body 33 nolded in | ower nold cavity 10.

That is, height 23 of partition nenber 21 has the sane distance
(length) as the thickness of resin nol ded body 33. Not e t hat
hei ght 23 is equal to depth 23 of cavity 10 when substrate surface |la
is pressed by tip surfaces 2la of partition nmenbers 21 when the resin
in lower nold cavity 2010 is pressurized by upward-noving cavity
bottom surface nmenber 18. Resi n nol ded body 33 nol ded to have
t he shape corresponding to the shape of lower nold large cavity 10 is
provi ded wi thh ogturtenes of warmp@d vieol i substrsty 42Eubaghirérd \th\gifRréndd Rethermal
corresponding tqQ the shape of each partition nmenber (convex portion)
21. As a reBWPpsiony F%fé%‘antrbé‘éwf‘r?ﬂr?ﬁbﬁi@ée bawd esingmelded bagiohtipambe efficiently
di vi ded cavb Efef2 tO be 25described later can be formed on opposite
si des of each groove (concave portion) 28, thereby form ng nol ded

substrate 4. Suckiotevents oill bé dgeabsEhtd o padetepalrel ANMbeR St pattilidte
conventional resin nolded body (cured resin 33) can reduce the
occur rence BEMREEE 1 Gre peangad robcrRchadg temdastashalle ﬁ@@dC&VﬁYtUQttom surface

Cubstrate 4 Eol Prna i S RiomebBEsr A YT 20 Bkl R B

coef fi ci ent thivkheser] resitbsioldat ®ody 35 darf BSiapldred Al Jaes yarddiondherSers in
efficiently prevented. Mreover, as wll| be described later, the

pr edet er ni neYibREeR sBHfagsapemberds. 5/Gonyentionaly,raavity bloskddving ddded

attachabl e I rom cavit tom urfa

That is, pa‘?a&ltfeg gsnggn%%%rﬁ%d%i nglleﬁel %0368%@“ P’?ré%lﬁgﬁ%fisng W%&?%e

t hi ckp@ss ogubs@aem(daﬁhamsxheﬁmd&ﬁbm K@lﬂgecﬁff@féﬁgth‘l!l&]@sseﬁ)h%lch usually
partition menbers in cavity bottom surface nmember 18. Conventi onal Iy,

a cavity blGeRtsiawniecrensed deduleering é@Stl slmmufastctmrfw easbodireericayoys

i n accordan viari,Q es_of ed 10su vi ded
resin nol de%gb%%tgrs é“\ilhllg] 59{17? “e?SWPBF &%B’é"é’&g’é ﬁﬁ?@??(h lﬁé‘i’ pod
results in @eaadham@&‘ﬁﬁ@da\ﬁ@mé&aﬁlté&fﬂa@@m@%&r 18, B8 dffigfently Fh%u&hg%ﬁe
enbodi ment enploys the structure in which partition menbers 21 are

provi ded t ompeufactErhest of the camgrassivn ordding devicertcefficientlponprowe the
surfa e efflc ent | uci ng the manufacturing
cost g% thepgglﬁ%wétg ?ﬁ'h Fﬂ%ﬁi @8@?‘&%@%?& ficiently inprove the
15productivity oFufkie ﬁ?ﬁﬂiﬁ%erﬁﬂ&% dedas Bbﬁﬁﬁﬁéd% form dmdeﬁ%@i’%‘éém in

partition nmenbers 21 can be utilized to formdivided cavities 22 in
| arge cavi thpreeeavical @, tPamtl@mmbm’erll isprovided oe davotry lmﬂon*tgnrfaod: ﬂ@i:ﬂ(the tip

oxt end i n o 5Hes o VS Pl P aeens Brmbd D)0 PoeRe TR ocTabel
tip surfacecai 10f(subdrhte 1).0NTHRIME surddee @9 bE PRBAMS niethber 21 corresponds to
20 the entire one side of its adjacent divided cavity 22.

In the illustrated example, three partition members 21 are arranged on cavity
bottom surface 10b along a long side of cavity 10 (substrate 1), to form four divided
cavities 22.  Accordingly, as shown in Fig. 13A, by forming three straight grooves
(concave portions) 28 corresponding to partition members 21 in resin molded body 33

25 corresponding to large cavity 10 in molded substrate 4, four divided resin molded
bodies 3 corresponding to divided cavities 22 can be formed.

Note that partition members 21 of the first embodiment are means for forming

concave portions to prevent substrate warp in resin molded body 33 corresponding to
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20the entire one side of its adjacent divided cavity 22. In the
illustrated exanple, three partition nmenbers 21 are arranged on
cavity bottom surface 10b along a |long side of cavity 10 (substrate
1), to formfour divided cavities 22. Accordingly, as shown in Fig.
13A, by form ng three straight grooves (concave portions) 28
corresponding to partition nenbers 21 in resin nolded body 33
25corresponding to large cavity 10 in nol ded substrate 4, four

di vided resin nol ded bodies 3 corresponding to divided cavities 22
can be forned. Note that partition nenbers 21 of the first
embodi ment large cawigne).f or form ng concave portions to prevent

substrate warp i esin nol ded..bqdy 33 corresponding t | ar ge. cavity
10. Fur { h B anOrg<a8 (ESaTi e lfo s SHrceniy, Bregelemiges PRt Y TR
amount of GeaRubakn bESiPplidd aCARMEDyS |84; ' ihRSdal;

mat eri al sagply ne%ns f?lin?o cgbigyaﬁghkﬁgﬁﬁgl g&?ggggglgggkggy1o

di vi ded cawboiters sedacgnd2a pdisided asdtieRaand tipsurfdaces Din ofgubtéticn Berders
covered with.resin, mold fil re,. as descr.j bed above, granul ar
resin 92 c )B%V?%‘ﬂftké@”bﬂﬂfﬁﬁm%enﬂqee a3 W’E‘be VerRranfgeEn 1g5an be
Thus, the pheERIEsND BRENRIMRt byl sSAW ductor chips 2 nounted on
substrate 1u§an be seal gd I nt otydi Vi dgdgfg%eglmr?'nol ded bodi es 3 each

havi ng a shape cBusgthpprdiergnined pheaktyafecmfcondediordihipsdatiomaed by 22.
As a result, nol ded sgg%%kgte 4. 10shown in_ Fi 13A can be obt ai ned.

Here, in calPiiatade AR diviged F%%@P@eé%?diﬁﬁ%%qwm%ﬁma@
luralit ) i : su I

Ceal od | nt o re e Tl ol b Il i 220 p B doBul Bt bifF

t he sh@pe othowavn Fig. 18A chbbeobtainedgr dlews $n (odgdaavipgrpattitivm)maBbeach

havi ng the shape corresponding . to the shape, of each partition nenber
21 to prev etﬁ? p B@FF‘&?‘Z Plc))défﬂﬁy gf EETRISPRFUTHY CB@@\%Q‘@?P%%]J)% dipstrgpd capflso

di vi ded resi j : s
i storti on ey 8 rdffhBhe ol 3ONEYHE tle st e RSB B stgpe of
grooves 28, cavied @byMetddvet, gridvys (woavertjongorshes etk eRaRe sfapwar p of

nol ded substrate 4,
corresponding to the shape of each partition member 21 to prevent substrate warp are
15 formed between adjacent ones of divided resin molded bodies 3.  Accordingly, the
occurrence of distortion of molded substrate 4 can be efficiently prevented by grooves
28, thereby efficiently preventing the occurrence of warp of molded substrate 4.
A shape of a bottom surface 28a of groove 28 is a transcription of the shape of
the tip (e.g., tip surface 21a) of partition member 21. Cavity bottom surface 10b
20 between partition members 21 in cavity 10 is divided cavity bottom surface 22a.  Tip
surface 21a of partitibn member 21 is a shallow cavity bottom surface, and the tip
surface of cavity bottom surface member 18 is a deep cavity bottom surface (large
cavity bottom surface 10b and divided cavity bottom surface 22a).
(Resin Connection Path of Partition Member in First Embodiment)
25 Tip surface 21a of partition member 21 of the first embodiment includes resin
connection paths (through gates) 35 each having a semicircular bottom. Thus, when
the resin in divided cavities 22 is pressurized by cavity bottom surface member 18, tip

surfaces 21a of partition members 21 can be pressed onto substrate surface la. In
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A shape of a bottom surface 28a of groove 28 is a transcription of
the shape of the tip (e.g., tip surface 2l1la) of partition nmenber 21.
Cavity bottom surface 10b 20between partition nenbers 21 in cavity 10
is divided cavity bottom surface 22a. Tip surface 2la of partition
menber 21 is a shallow cavity bottom surface, and the tip surface of
cavity bottom surface nenber 18 is a deep cavity bottom surface
(large cavity bottom surface 10b and divided cavity bottom surface
22a). (Resin Connection Path of Partition Menber in First Enbodi nent)
25 Tip surface 2l1la of partition nenber 21 of the first enbodi nment

i ncl udes r ediitiocoheemsii @molEatresn { $)hin dirgdedeevatsss R&aeé:chmdr\ad“bnmwn

sem circul af .hottom us, en.the resin i.n |V|ddcaV|t|
pressurize 1&83{ qﬁ;ﬁ%ﬁ%‘éﬁ"&ﬁtﬂr%@ﬁ%ﬁ@@%f@ Prmﬂﬁ &R i sudacs é“b?f
partition ’B%HH%%&&b&@Ql b a@ﬁ@ﬁﬁ@%n@ﬂﬁt@ oS HRF imatli G dsHEF A8 2. aThle‘?esm

addition, the resin (nolten resin 13) in divided cavities 22 can
moved bet vvamrnddn\resuiecbmmumdn E=sh 22 be¢dones glronesited esinpecidnai®, pad tssfoﬁﬁed

rovided on tip surf of rt|t|o ers 21, t dj ust th
gmuntfs of qné)g%ﬁnt wrﬁ i%rﬂe%fa %a%ef% é@%ﬂn #ﬁ@"&é@fmmetﬂeég &HEEJSSZsi n ©
connection pat h &%@R % d%@f& Bﬁgoﬁ%al %@QMénber
urfac ove e

formed 5on bottoms etvveen Vi resin
nol ded bodilasluding Partttlon(Mmbdsmm Rbﬂ@sasia:rdymml ng Di stance of Cavity
Bott om Surface Member Includlng Prt|t|on Memhers_jn Fir

Enbodi nent ) As ghovarig g i1 mtlpﬁtgr (prfigom gy %@éztap%trmﬁwgfabtra?cle)
2la of par tttaEgPéae{éﬁHR%ﬁ dstarld@5p rQ&&&ﬁhﬁéﬂ@@%%e pregtf%%lﬁtsglfféﬂe”t%,

hei ght) 23 mcavity bottom“surtace 10 erm ne

di stay@e betha greﬂhlﬁrrﬁmﬁé dasant:élbexh@ tiekars s die Hicknesdf dosdeand resih dedded

bodi es 3 (resin _nol ded % Predet erm ned di stance 24 between ta
fd&éé)})dﬁ ace

upper sur f aagigsp, (rgsinsme 3} okegdetpsmened da-ﬁaiqe.% befivseace upper B
the partiti @aﬂﬁt}?c%p of ﬁ)vfgé Canmbafe?(‘fﬁﬁﬁﬁé% ﬁg\\,’?g?l% %ﬂﬁ%&ngé‘r i %mm%um

whi ch subst € surface esse I'rection

the nol d suidcagely myvihf istaple24 ﬂfrfv&ﬁﬁt Qibsiraretriadel 1d dandy pressed upward (in
(conpression 15spring 34), when cavity bottom surface menber 18 is
noved in the rmcrﬂeept‘ mtldtsnéa%bﬂt@ntlé@érfw efdawsr Bplddady JUEpPPIFgsion

means,; 49 t o S % 'npsﬁr?acgﬁ'\t”n]iﬂe? jrsomﬁggi ©%he - direction of t of the

Furth% by rm cavi om surftace rre

mol d cavi t ymd@, susm&sty mkalssdﬂpfr@@mzhﬁg GRS tl@r}ﬁée‘s&ﬂzdtﬂé\@e'sdt fﬁly:atritilés 10
surfaces 2la of partition 20menbers 21. The predeterm ned nunber of

partition n&wbd:s 21 are capabl e of

Further, by moving cavity bottom surface member 18 upward in Jower mold
cavity 10, substrate surface 1a can be pressed upward by tip surfaces 21a of partition
20 members 21. The predetermined number of partition members 21 are capable of
vertically sliding together with cavity bottom surface member 18 within cavity 10 (slide
hole 20}.
Substrate 1 is sandwiched between the mold surface of upper mold 6 and the
mold surface of lower mold 7 (which includes tip surfaces 21a of partition members 21)
25 by means of elastic pressure from compression spring 34 for minimum necessary
moving distance 24 of cavity bottom surface member 18. Note that the distance
between the upper surface (P. L surface) of the lower mold and tip surface 21a of

partition member 21 may be predetermined distance 24 before the resin is pressurized
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vertically sliding together with cavity bottom surface nenber 18
within cavity 10 (slide hole 20). Substrate 1 is sandw ched
bet ween the nold surface of upper nold 6 and the nold surface of

|l ower nmold 7 (which includes tip surfaces 2la of partition nenbers
21) 25 by nmeans of elastic pressure from conpression spring 34 for
m ni num necessary novi ng di stance 24 of cavity bottom surface nenber
18. Note that the distance between the upper surface (P. L surface)
of the lower nmold and tip surface 2la of partition nenber 21 may be
predeterm ned di stance 24 before the resin is pressurized by cavity
bot t om sur fhacevitebditam ggface membenvb.d Rel ease F|In1and M nlnum

Necessary Movi n Bottom Surf

Embod ment) 1 MPIS REEES i R M MRS R i D es ol 16
is noved UmRioth §@Face NIEhBRTh PRGESARINmERYI ng di stance 24, to
pressurize nmolten resin 13 in divided cavities 22 covered with nold

rel ease film 8. Ihithet frissempbaiiment, cavity bottomemrfeonngmbor 1 &sinpoved wptvard for
surface la of.substrate t hat supplied to an

sUbst it e BRI TSERETS Ciae BroBr e Bk Y i Videt o
surface of J.oNfe 2@9&@r&pwhﬁ1owre1@§@ﬁlrﬁfs “i'&t}ﬁ‘é?a% b, ﬂ?(s?%@erc%nMc%Pchlp
conpression spring 34. Then, tip surfaces 2la of 10partition menbers
21 are pressadhtahtuwfase bs of abstrae il et bas hcenmpalwde@whld setroml subsirate sithing

13|nd|V|dedca |e52 n be SSuUri z cavi ty, baot t.am
ot e oo ob e ApUCE N esRd B R A Suet s & 1nSEt Rt
24. Furthery eﬁm?\éfﬂié Rkt PrEsSHE Fafee 'fon%rﬁ@@tipa"ﬂmbﬁ 'tﬁ%rbuff%@%ﬁ ofl
do not nove relative to each other. Therefore, "l ooseni ng

rel eab® fi Ipart&mmmnbcrg 2dliave ptested antotsiibstra2@scaden Aamretsgalt,lﬁbhen E8In

surfaces 223 (lob) artiti n menbers 21 can he efficient
prevent ed, tHard ?W‘E‘i %% 5?@@%#39 flﬁ@ SRR AR Y ﬁcv%ﬁmb%kg

in nold relﬁiﬁoﬁrh&ﬂﬁnﬁiﬁﬁiﬁ? h&ﬂfﬂ\l}%ﬁng@ﬂﬁgﬁ%ﬁ&% 28y her cavhtg bottom

Conventi on e dept avity nee s to have a
di st ance atsurfaasmetibeeks andmntﬁdmnbrhbm’s 2¢sle ot mve edativenoledetdothedy

and the noving distance of Ocavi tfy bottom sur.f.ace nember .is at
| east twi cellreiRtss doosemang af @R gleaggrfil3 coyezing divided cav1tles 22 between cavity

15 bottom surfaces 22a (10b) and partition members 21 can be efficiently prevented,
thereby efficiently preventing the occﬁrrence of wrinkles in mold release film §
covering divided cavities 22.

Conventionally, the depth of a lower mold cavity needs to have a distance at
{east three times the thickness of a resin molded body, and the moving distance of a

20 cavity bottomn surface member is at least twice or more the thickness of the resin
molded body.

(Resin Material Supply Portion in Lower Mold Cavity in First Embodiment)
According to the first embodiment, as described above, flattened granular resin
12 can be supplied by resin material supply means 11 into lower mold cavity 10

25 covered with mold release film 8, to be dispersed in the entire cavity bottom surface.
Conventionally, granular resin is individually supplied to divided cavities, resulting in
inability to supply the granular resin to mold surfaces of partition members forming the

divided cavities (which correspond to the tip surfaces of the partition members of the
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nol ded body. (Resin Material Supply Portion in Lower Mol d Cavity in
Fi rst Enbodi nent) According to the first enbodi nent, as

descri bed above, flattened granular resin 12 can be supplied by resin
material supply nmeans 11 into |l ower nold cavity 10 25covered with
nold release film8, to be dispersed in the entire cavity bottom
surface. Conventionally, granular resin is individually supplied to
divided cavities, resulting ininability to supply the granular resin
to nmold surfaces of partition nenbers formng the divided cavities
(which correspond to the tip surfaces of the partition nenbers of the
first enbodimeshdodihenty.oninrcastrastaccatitiong thofitshembodifiens ikoshrimgs |
the partition penpers forning the divided cavities are provided to be
at t achabl e TeMasTd foratng Mssivdsd ervitesererrpvidgd hobe aitacsahle s eanddaiasbpble

whi Ch. sl i deﬁoﬁﬁflé &a IbXtt?rﬁ@grfL ﬁngﬂf)&r. IEIII gﬁc%e%qgglcgﬁ}?,%ﬂh% é?% il titf%ed
supplied at a tinme onto the entire cavity bottom surtace o The fowsr
Snol d, wit hgramlgk esihéaappfied £023ime yanithg ehtiaetvitbatoadstirface dOthe lower
Accordi ngly, space above the position of the tip surfaces of the

partiton nBpiserdthimold rleasefitin Spsvaripgiagviey mald chdtyuded Apsordinglnrinpes
resin suppl I 0N c Y} Lre gavity bottom .
i f ace of R s aRicHRs (RAAF SaRRR @ bl Pagibh FRAGRY Bfn RS Mas erd
nenbers cancdathelsed afs gangabREnaupple poftichy B ¥paBOhbdveihe &AAE eVl Hifitom
to the first enbodi ment, therefore, the lower nold cavity does not
need to haverkceebin leweraeoldingdeding thettin ertseesofdhe parstion vietddrsraasiba
nol ded bodies as.in the conventional exanple, so the depth of | ower
nol d cayityw%gaggﬁmﬁg é%FFE%QP§q¥% ﬂ%eq as conpared to that of the
conveppi onal exagpéfding hethfREnModiReitNtherepitt | 16l | tndli RasHr RS 86t
2la of partition nenbers 21 is 15nmelted by heating, and the nolten
resin (fl uieeeddehavye & dephisthrest timel the tiekneasy of the divided ragin analéed badjestagdn
nolten resifp i s housed in ch .of diyided cavities 22 of |ower | d
cavi ty 10, DeePritPE st Bt B et e Kt Rl R EnPE SR
in First EnpagédiRichmparedes tat Bedc abpMRtioAd eRAepRY to the first
enbodi nent, partition nenbers 21

The granular resin supplied onto tip surfaces 21a of partition members 21 is

15 melted by heating, and the molten resin (fluid resin) flows into divided cavities 22, As

a result, the molten resin is housed in each of divided cavities 22 of lower mold cavity

10.
(Structure of Attachable and detachable Partition Member in First Embodiment)
As described above, according to the first embodiment, partition members 21
20 can be attached to and detached from cavity bottom surface member 18. As shown in

the illustrated example, cavity bottom surface member 18 includes an upper cavity
bottom surface member (cavity block) 29 and a lower cavity bottom surface member
(base member) 30.
Cavity bottom surface member 18 includes a predetermined number of
25 groove-like fit portions (grooves in the illustrated example) 31 for the partition
members, which extend along a short side direction of cavity 10, and in which partition
members 21 fit in an attachable and detachable manner. Thus, a base portion 21b of

partition member 21 can be horizontally (laterally) pushed to fit in fit portion 31 of
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20can be attached to and detached fromcavity bottom surface nenber
18. As shown in the illustrated exanple, cavity bottom surface nmenber
18 includes an upper cavity bottom surface nenber (cavity bl ock) 29
and a lower cavity bottom surface nenber (base nenber) 30. Cavity
bottom surface nmenber 18 includes a predeterm ned nunber of
25groove-like fit portions (grooves in the illustrated exanple) 31
for the partition nenbers, which extend along a short side direction
of cavity 10, and in which partition nmenbers 21 fit in an attachable
and detachabl e manner. Thus, a base portion 21b of partition nenber
21 can be havity bottahIsyrfgdeahenbdr] 1) (uppes kedtyt ootfant surfack intenpest 00 and Jlweoaf
cavity bottom surface nber 18 pper cavity bottom surface nenber
R g

29 and | owetVEEPPHYMSBE RGNS et tlBG??‘%e?r]é,Oan’ftiﬁﬁnrﬁ'éﬁ*lﬂl?eéﬁl
2lc of part %m&smggvi%%%i&uggém% ng@w ty bottom surface

menber 18. Lower cavity ace nmenber 30 includes catch
menbers 32 such hewhraavsy battont ahr€ivie meerplser 30 tihdndozeatef mserdiers Batudhaie
ons 31. menbers 32 can catch partition nenbers

fit in_fit t] Cat.ch _

2'1 tlhg? Lavgoq%itjf’r taching nggpgrp Bysabers X thak hane fi§ indat rertipeintl:  Gaigh v

bot t f " i j rtiti

ot o 541 AEROURShn e it ik ry PG 906510 B3 PR 80
surface nenbEbwiBedv9 batism3Mfacemamb@tItachabl e and det achabl e

10manner. Then, the predetermnm ned nunber of catch nenbers 32 catch
partition menberEirsiibase gestione2Lh elepastitioromembersalthprizenteldyfis iy fitnastions

menber 30. i i } .nartiti.on, e S

can be readi ;C}/P&r?ghtgtg 8%&{1%{?%%&5{1 a%%ggﬁgbg%@%@dg gtagté%haa@’eea r(%?ﬁc%é{]}?t y
bot t ot sur f maendyenPken, i@ prodasdtfied unalse o bREIR R N BINGECH Fartition

t hi ckness of divided resin nolded bodies | 15For exanpl e, when

di vi ded r esmampsiscd drave dicesideeflpwer saviy bakem shifaredmembendie s Aedidinglied

resin nol de i ' el f i cknes are

conpr essed glﬁgg ?tm ggﬁ%%n:e’?psaﬁlt%ﬁlar ?l{;lﬁ ig%r%tl%% %Fegﬁéﬁng)ﬂlg{%g\g?ﬁﬁﬁg%mﬁp%ﬁ?
cavity bot t g getichalsie fve®esity b3ttorhn@ffacdRbinbér WinRIKEH Scadhsdidy a
hei ght corresponding to the thickness of the new divided resin nol ded

bodi es are ehange HelBiokpess & divdasioesio malded badéesBonenber 18.

15 For example, when divided resin molded bodies having a predetermined
thickness (divided resin molded bodies having a different thickness) are newly
compressed and molded, first, partition members 21 are detached from cavity bottom
surface member 18. Then, partition members 21 having a height corresponding to the
thickness of the new divided resin molded bodies are attached to cavity bottom surface

20 member 18.

According to the first embodiment, therefore, partition members 21 can be
replaced with other partition members, thereby efficiently forming molded substrate 4
with mold 5 in the first embodiment, to efficiently improve the productivity of the
product (molded substrate).

25 (Compression Molding Method for Semiconductor Chips in First Embodiment)

First, as shown in Fig. 1, compression mold 5 for semiconductor chips is used to
set substrate 1 having the predetermined plurality of semiconductor chips 2 arranged in

a matrix mounted thereon (substrate before molding) onto substrate setting portion 9 of
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According to the first enbodi nent, therefore, partition nmenbers 21
can be replaced with other partition nenbers, thereby efficiently
form ng nol ded substrate 4 with nold 5 in the first enbodinent, to
efficiently inprove the productivity of the product (nolded
substrate). 25(Conpression Ml ding Method for Sem conductor Chips in
First Enbodi nent) First, as shown in Fig. |, conpression nold 5
for sem conductor chips is used to set substrate 1 having the
predeterm ned plurality of sem conductor chips 2 arranged in a matriXx
nount ed thereon (substrate before nolding) onto substrate setting
portion 9 Ocﬁppenmpl‘f% mﬂdseﬁaicmmlbtosehibmﬂﬁmimffacélilzpbﬁﬂgldtr&dedsdldi\i/ﬂ@ﬂd.
| a bei ng dli,ect%g hen, the nold surface of lower nold 7
and the sur a‘ﬁ"[ﬂf wervnelg 7iand(the syréreq of lvarinendd savitynk)

partition ASE

adsor pt i onn@'ﬁgldscag ﬁ%ts ta gﬁg Béﬁgﬁﬂpﬁﬁﬂ}ﬁgﬂ ddiég(%‘% sup% mn&lﬁ f??ééﬁ & 8]m 8 by
mat eri al s ugaisbnptibne afisen] ﬂattmed g@muiatryeshﬁ)lﬁ i supgBel Bypreksini rﬁé?teﬁ@)supply
covered with nol d . .rel ease_ fi . Here, flattened granular resin 12

i s dropped WFASHAIRfocarBLLe (C%lwdﬁﬁi 8%%*&50220 sevapd Mitd meld relpass dilma e H@b,
of cavity lﬁ’ t%? %l}amlﬂ%t }e ftﬁ' I?é@ﬁcﬁo%%@d %i%%?&fdvv%l% sedI’il\r/r{ Q gtoct Vlagtlgg %ot{fl

tlp surfaces arti e I'TB.In al ni

flattened psusfacd BO]:Ocﬁf dahizy 11 @sila). boftbmssurfabes Bnatdfile divalel enadedmanty ar
resin 12 can be supplied into cavity 10 at a tine. 10 Therefore,

granul ar r e%inﬁc%?lééﬁ PRItion HRksEs 2% Ylednaipteiningia fattened reefilie IOéthe resin,
ty bott f f 22 f .d d t 22
Couty oot a0 4 RO A4 5 80 A1 8, PR,

in | ower rrUl"lﬁhrﬁBw, gisanllﬁr fd@ﬁi IDeansoersupsleedddeisgehied G Mie@ﬁﬂrecc%\ﬂﬁ b@t%om
and tip surfaces 21a of the partition nenbers) is nelted by heating.

Upper 15andsUrigeket ! hibrtiemeugiaees22a0é dividad caviiepdd and tip sutfacss Béa of pletigon
the nold SUIE} Sgr Qfl | ower nold body 7 is pressed onto sem conduct or
chi p nounte SUFTACE | a of substrate 1 of upper mold 6. Then, cavity

bott om sur f ace neghetesikd 2iis 1o0aadold R 6 Qfott%hﬂédf‘ﬁ@é DELOSRAHK RV Ng
di stance 24, thus@c?ressurl zing resin 13 in large cavity 10 (divided

cavities 22avitigsperd tip gdaaeada efihe gawition necmbdse) i 1@ n@ﬁs@tly bgatinge Ripber

compr s ortegp T RS S ahd MR BRR St st Rhor o S UF Beldsioge of
surfaces 2lawef mpRI bddyi 7018 fpﬁ’@ﬁ@%rﬁo 2dmicOe@RiSH A ﬁ‘xouﬁ’tlaéi sﬁ’rﬁac%h@ gf substrate

predeterm ned plurality sem conductor chips 2 can be seal e
time into di of wwer m@lﬂﬁ rrﬁhmda‘b‘@dJOQQn(mmfacdwnﬂank&g;aaneﬁm@mfor

25, AS a1 oBUTPTGRETEY TOURE VBTSSP ey S PEAEIP b e e 10
shape corr egpodsl daditle® 22?9 IBheRebatat@atthck 18 cRPbE bRBsed by the mold surface of
20 lower mold 7 by means of the elastic pressure from compression spring 34, and
substrate surface la can be pressed by tip surfaces 21a of partition members 21.
Accordingly, all of the predetermined plurality of semiconductor chips 2 can be sealed
at a time into divided resin molded bodies (divided packages) 3 eaéh having the shape
corresponding to the shape of each divided cavity 22. As a result, grooves (concave
25 portions) 28 each having the shape corresponding to the shape of each tip portion
(which includes tip surface 21a) of partition member 21 are formed between adjacent
ones of divided resin molded bodies 3. Here, connected resin portion (cured resin) 36

is formed in resin connection path 35. The lower and upper molds are then opened,
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(which includes tip surface 2l1a) of partition nenber 21 are forned
bet ween adj acent ones of divided resin nolded bodies 3. Here,
connected resin portion (cured resin) 36 is forned in resin
connection path 35. The | ower and upper nolds are then opened, and
nol ded substrate 4 (divided resin nolded bodies 3) is renoved from

| ower nold cavity 10(22). Second Enbodi nent A second
enbodi nent wi Il now be described in detail with reference to Figs.
10, 511A to 11C, and 13B. Figs. 10 and 11A to 11C show a

conpression nold for sem conductor chips of the second enbodi nent.

Fig. 13B shmdsnaldedbiudetats di{divided ecsithroidddasodna e inRh@doed fohhlotee msnd d
of the second, enbodiment. The nold of the second enbodi nent has the

sane basi c €ViY¢P(#%8- as that of the nold of the first enbodinent, and

t hus detail ed j thereof will not be repeated. The
substrate used %%m?ﬁéﬁ%ﬁﬁé?&%ﬁbodinent is used in the second

enbodi ment as wey ecoflhembadithent willhevs be destribab adie® nivith ReferHhes t@Figs. 10,
t hrough gate on orpcﬁosite sides of partition nmenbers in a |ower nold
cavi tyo VA togt i u@néildBof Conpression Mol d for Seniconductor Chips

I Second Enodi TR 435 4Py b SRRl 8RSt SR

in Figs. 10 and 1 I'nC es an

nmol d 43. Mohe sekbnaksdodingdntd efig al IBasteevseavbldgd 4dbstateGAMER Hasot@A in@ded
44a, a cavity bottom surface 44b, and a cavity side surface 44c) of

the | ower nfitythemeld\fthe seendambndimente fbabeald abthe seepnd cadhodimenit hgs

means 19. . Ln ubstrate tting. porti 9 of .the
upper moi d. Trstee pelCRBERt REREE SRS AEbE SRS ok il
a conmpy essi dEcriRiontBereH0&iISRAYE fepRiY | dBHe: BeisneRMstOMEhe AR Enthadditaht is
pressurizing nmeans 19. As in the first enbodinment, nold 41 includes
heati ng nea#sd anthegeeangdppibedimaent Aawedm The mold githe seaohé embpgdiment includes
enbodi nent r edet er mi ned.. nupber. of. partitjon.nmenpbers 4 r.ot rude
from cavity? @?%glrﬁaseuoﬂ‘ HR Slﬁ%%&%%rpftﬂtﬁ’gﬁnﬁghﬁé%a g)té)veéfr@l(g?%‘(ﬁyded to
be 25attachabl e (Seushite SRCaaPANIGh FMoRITSE BeidondatbPOhDY iif 8&@niENDEr
45. Large cavity 44 is divided into a predeterm ned nunber of divided

cavities 47Embodimenpredet er mi ned nunber of partition menbers 46. In
(e SIS S0, LME R srrdfn P SR T £ S an
includes an upper mold 42 and a lower mold 43.  Mold 41 also includes a large cavity
44 (a cavity opening 44a, a cavity bottom surface 44b, and a cavify side surface 44c) of
the lower mold, a cavity bottom surface member 45, and pressurizing means 19, Mold
41 further includes substrate setting portion 9 of the upper mold, mold release film 8
20 covering lower mold cavity 44, and a compression spring (not shown) provided
between lower mold 43 and pressurizing means 19.  As in the first embodiment, mold
41 includes heating means and a clamping mechanism.
As in the first embodiment, a predetermined number of partition members 46
protrude from cavity bottom surface 44b. Partition members 46 are provided to be
25 attachable to and detachable from cavity bottom surface member 45. Large cavity 44
1s divided into a predetermined number of divided cavities 47 by the predetermined
number of partition members 46. In the example shown in Fig. 11A, four divided

cavities 47 are arranged along a long side direction of large cavity 44. Accordingly, as
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in the first enbodi nent, sem conductor chips 2 arranged in a matrix
and nmounted on substrate 1 can be conpressed and nolded into a resin
nol ded body 56 having a shape corresponding to the shape of |arge
cavity 44. Further, as in the first enbodi ment, sem conductor chips 2
arranged in a matri x 5and nmounted on substrate | can be sealed into
each of divided resin nolded bodies 48 each having a shape
corresponding to the shape of each divided cavity 47. Furthernore, as
in the first enbodi nent, straight grooves (concave portions) 57 each
havi ng a shape corresponding to the shape of each partition nenber 46
are formed innh¢ st embudidedt, badigomdictachiyg 2t rengéhines watrixes@ancimed 60
the shape of large cavity 44, to 10f orm di vi ded resin nol ded bodies
48. As a reRiGpate hvpy by canpstsed prd mylded intorgaeginmaeldedbedy Aimving a shape

Not e t hat p@;nteisgé thgrﬁg%ggh?ggfgﬂg; etcggit?g,@_ond enbodi nent serve as

means for formng g oncave portions) 57 in resin nol ded body
56 of nol ded subBtrlat,eas4dthe Graendsd{mancavvdcqriutiop bisips 3 dnaAged in a matrix
efficiently prevent the occurrence of warp of 15mpl ded substrate 49.

f
(Struc?ure ¥ Payied pibREHS dcan e sgadeshmtdceash off Aisnded resin molded bogies s

first enbodj . it 46 | is 46a,
(LSt oot g ihinpdchife SRCIRANSE (60 AShUdRa R R RUL 009, 100,
bot t om sur f P@ehefrbre( 8 ithtefirscanbsdimeat, seapbiurbaes (dorhvapsttibhg) 57 each

surface 46a of partition nenber 46, i.e., a 20height 50 of partition
nmember 46 clAvikbperes coresponding toribe shape oficoshdeagtitiesmemper Heare fordnasisin
48 (resin ! rt in the first enmbodi,nent, .
cavity bot P%%ﬁ%gﬁ?l? §€§°d§§§bh§rﬁﬂlﬁéﬁﬁéfba8§%ﬁﬁgs P glflgrt ° g’errs?1 %?er’rguflnl]arrgg(?%‘é@adl‘@ to
novi ngodi st funealibilied 33k Bblded Bodientd) ofs aehsalk anbdlded vitdadedMk firffed4dee

(at tip surgg?%ﬂ§fa of the

Note that partition members 46 of the second embodiment serve as means for
forming grooves (concave portions) 57 in resin molded body 56 of molded substrate 49.
Grooves (concave portions) 57 can efficiently prevent the occurrence of warp of

15 molded substrate 49.

(Structure of Partition Member in Second Embodiment)

As in the first embodiment, partition member 46 includes a tip surface 46a, a
base portion 46b, and a tip portion 46c. A distance between cavity bottom surface 44b
(divided cavity bottom surface 47a) and tip surface 46a of partition member 46, i.e., a

20 height 50 of partition member 46 corresponds to a thickness of divided resin molded
bodies 48 (resin molded body 56). Further, as in the first embodiment, cavity bottom
surface member 45 moves upward for a minimum necessary moving distance 51.

One side of each of adjacent divided cavities 47 (at tip surface 46a of the

partition member) extends along a short side direction of large cavity 44, as in the first
25 embodiment, In the second embodiment, unlike the first embodiment, a resin

connection path (bottom surface through gate) 52 of cavity bottom surface 44b is

provided on opposite sides of partition member 46. Resin connection path 52

connects adjacent divided cavities 47 to each other. Resin connection path 52 is
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partition nmenber) extends along a short side direction of |arge
cavity 44, as in the first 25enbodiment. In the second enbodi nent,
unli ke the first enbodi nent, a resin connection path (bottom surface
t hrough gate) 52 of cavity bottom surface 44b is provided on opposite
sides of partition nmenber 46. Resin connection path 52 connects

adj acent divided cavities 47 to each other. Resin connection path 52
is provided on cavity bottom surface 44b on opposite sides of
partition menber 46. Accordingly, excess and deficiency of the
anounts of resin (granular resin 12) supplied into divided cavities
47 in the s;nrovzidcti entdty reetbmemnfated ddpruspredite pideesd park'rt&rrmembamqoat h
52. The res din resi anethJ on path 5 becones conpect ed
resin 5port %B@Vﬁd@ﬁé@?ﬂ; égencyo the ?’B?‘EIH%P egd (ﬁ'ﬁmﬂi‘érqslnr k%) supplied
embodi ment , jnWhaRidad eme;i&t@nmtﬁ@&caﬁwﬂso&&em ahleng sﬂardalﬂlﬂ%s?ﬂ odritStibn
12 is supplied into large cavity 44 by resin materi supply neans
11, granul grath 85i riltE2Xesis cdiedpe resadednnettim peitit 52 bedomids amoatkdiaicesi44b
of large cavity 44. Cavity, bottom surface menber 45 including the

pr edet@r m r%t‘%u%@rdrﬁffm){‘b partition menbers 46 vertically slides as

aunit within a ﬁlﬂhgte 200 ﬁleg"[?st'e'ﬁ?doﬂ &4, SR % %rﬁgétgﬁvizgg tglggnt;b?g}att%d

shown in Fig. 13B, grooves each having

formed in rgshulamedinéd 1§)m¢p115r51ritm)rar@jcamysmtbstrém enaleriih suppby sieghsi In,

| ar ge cavi tg 44 ta cgrrgzspond to partition nmenbers 46 in the second
enbodi nent . argRsipd 2 6 JisPHR% I8 A Ttire bertany suigace by dargy chiatyidly a

| ong hol e shape acéyfgamumw&@n&g% AR ddﬁ}gqphg%é&ph@%a%ﬂm%%%we

shape of tip sur (tip portion 4 Ion ne

The re8i n cparidon memmbsis 46c@rtivaliy Elﬁttbsp@hﬁnﬁﬂmﬂﬂn @l@ﬁ@éhdléS&hlﬂﬂl&h@é cavity
grooves 57 each having a | ong hol e shape of resin_ nol ded body 56, and
becomes confeciuERes 844 n Aothomerndag. 13B, grooves 57 eacbéﬁYlﬂgtad?@ le shape are

s chown | OB agn P T o AR ity T AR TR . o

i ncl udes ancomepgindaayhitifichahdnators 46 frae se@rbembd8indnd. a | ower CaVI ty
bottom surface nenber 59, Upper cawtg bottom surface nenber 58

i ncl udes fit porthoWarsol ahettom suiarg Sda pﬁg@omﬁé hg‘ﬁiagé longhalhshepe of
part ' 50n rﬁ%m%(ﬁdé@b&fyejé 1sta d’aplS(§$t1%}l %B Ec c?fqu r{‘a%ec H@a dtlp portion 46¢)

of the partition member. The resin cures in resin connection path 52 on opposite sides
of grooves 57 each having a long hole shape of resin molded body 56, and becomes
connected resin portion 54.
(Structure of Attachable and detachable Partition Member in Second
20 Embodiment)
As shown in Figs. 10, 11B and 11C, cavity bottom surface member 45 includes
an upper cavity bottom surface member 58 and a lower cavity bottom surface member
59. Upper cavity bottom surface member 58 includes fit portions 60 each having a
long hole shape, in which partition members 46 are fit in an attachable and detachable
25 manner. Partition members 46 are caught in upper cavity bottom surface member 58
by catch members 61 such as bolts.
As shown in Fig. 11B, first, the partition member is moved perpendicularly

(upward) from the side of tip portion 46¢ toward fit portion 60 of upper cavity bottom
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25manner. Partition nenbers 46 are caught in upper cavity bottom- ---
surface nenber 58 by catch nenbers. 61 such as bolts. As shown
in Fig. 11B, first, the partition nenber is noved perpendicularly
(upward) fromthe side of tip portion 46¢c toward fit portion 60 of
upper cavity bottom surface nenber 58, to fit base portion 46b in
fit portion 60. Then, as shown in Fig. 11C, partition nenber 46 is
caught by catch nenbers 61 fromthe side of base portion 46b, to
integrate partition nenber 46 with | ower cavity bottom surface nenber
59. As a result, cavity bottom surface nenber 45 is fornmed. 5Note
that tip swnffawendxﬁhercﬁs paﬁtlb'ctsi: portiopAbein A6pationlée. sgbemas elbyadimitipt

or Somi cond e ORI 4SAuguan M5B EHTRRS! (i0m HE e gbase Qc?rgon
enbodi ment 146'Eoioqné%;r t’gﬁggﬁomglbéﬁ@ﬂﬂh QW& ca TR goﬁ%)\ sBifadeNfem

second enbodi nent to supply flattened granu resin 1

cavity 44 chveresdtwavty botahn selfa senftiek 46 8 forkeeeé, fl att ened granul ar
resin 12 is dropped onto the tire hottomsurface 44b of cavily 44,
ie., Bot t om suﬁ\?%&am?éu%?ced{] fREESY PHTERET 46 ok e %ep?fldswab%@gntma
of partiti ?y rralntalnlngaflattened profile of the
resin. Thus, granular eS|n 2 can be supplied to be dispersed in the
entire cavity baCoemrdssourNaldngMethod firtSemisarduame Chipédn Gkeatidvi ded
cavities 47 and t|p surfaces 46a of partition menbers 46) via nold
rel ease filkmgodiment) nNext resin 12 in lower nold cavity 44 (bottom

surfaces 47a of A{&tﬂé‘ﬁ& 38@&%%%1&% (%ﬁr{%réﬁl%ﬁgﬁﬁ%ﬁ) r?ﬁol& H?)o fhe

partition nenber's at1ng,

and | tover m&bd]MaﬂbchmEﬂxtasmmd to Sty flateesiet] yrdnoddroesis U2 irac ea\a@rrmrmﬁze
45 is noved upward for m ni mum necessary noving di stance 51, taq

pressuri ze Y’ﬁ]émro&ﬂf’aﬁ‘ﬁﬁlralgge Heggy flptjened g(%“\lﬁrdéﬂn dads drppredanyo theraatize
o 0t 1 gl SHBUE B LS SUEES U R o LESOAL oty
pr edet er mi rmdfaﬁ)ésu%alolf pyrtivion Siesihieen4l) ottile rﬁiihﬁfmﬂg @ﬂﬁtt&t%d%ﬁ@‘ﬁle@f tHe r3sin.
time into divided resin nmplded bodies (divided C{)glclﬁg ets 4§ each
havi ng t he Epgpgranular resin 12 can be supplied to be dispersed in the entire cavity bottom
15 surface 44b (bottom surfaces 47a of divided cavities 47 and tip surfaces 46a of partition
members 46) via mold release film 8.
| Next, resin 12 in lower mold cavity 44 (bottom surfaces 47a of the divided
cavities and tip surfaces 46a of the partition members) is melted by heating, and mold
41 (upper mold 42 and lower mold 43) is clamped. Then, cavity bottom surface
20 member 45 is moved upward for minimum necessary moving distance 51, to pressurize
the resin in large cavity 44 (divided cavities 47) with a predetermined pressure. Here,
substrate surface la is pressed by tip surfaces 46a of partition members 46,
Accordingly, all of the predetermined plurality of semiconductor chips 2 can be sealed
at a time into divided resin molded bodies (divided packages) 48 each having the shape
25 corresponding to the shape of each divided cavity 47 in divided cavities 47.
Here, grooves (concave portions) 57 each having the shape corresponding to the
shape of the tip portion (which includes the tip surface) of the partition member are

formed between adjacent ones of divided resin molded bodies 48. Thus, the amounts
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25corresponding to the shape of each divided cavity 47 in divided
cavities 47. Here, grooves (concave portions) 57 each having

t he shape corresponding to the shape of the tip portion (which
includes the tip surface) of the partition nmenber are fornmed between
adj acent ones of divided resin nol ded bodies 48. Thus, the anobunts
of resin in divided cavities 47 can be adjusted in resin connection
path 52 of cavity bottom surface 44b. Further, the resin is cured in
resin connection path 52 on opposite sides of partition nenbers 46
(grooves 57), thereby form ng connected resin portion (cured resin)
54. Ml d 4bf(requpmd1mledi cadtiety dapweradjusted id 3§sin sorneetioropetin 82 of tavity

5r enove nDIded sub di vi ded r.esin ol ded bodies 4
mol ded bodyPosEM PR ?%%AFQ P tREFFHIP S auFed iptesingORpeqion &9 g@mh%@osﬂe

bot t om sur f of Egt‘tltlo iefs Lflﬁzg? odB&Yy, %raﬁﬁfo%fn%%nﬁ&tédﬁgm(&mﬁcﬂe

first enbodi nent can in the’ second enbddi nent
Enmbodi nent (ﬂ:ﬁb&dtrémxt)cﬁclenmdxddﬁénjupp@r kriold]éil\/amblodmccmol&béa) isrthabedrgnéd,wid t h

reference to Figs. 12A to 123. Fi | 2A to 3,sh a, supstanti al
part o andERere Etﬂlﬁﬁdé‘é‘é? bk Rofdavif resrine e bedior S0 ﬁ%gesm. ToliRd Bhi
partition t@ b from
a cavity bmur egi}:rgb\ﬂrlrgggg 4. ﬁlﬁ &@PQ%PL@%# Haﬂ&q Lﬁ?&?%ﬁt has
the same basic SThdkaumerfanipntandteffott dshiatroltich frfst élhbodimemtcamﬁa(md‘btanmdtm

and thus 15detail ed description thereof will not be repeated. The
substrate ubegesond eAGORIMEE. enbodi nent is used in the third

enbodi nent as . ructure of Conpression Mld for
Sem conduct or V&%gd]ﬂlr?b?%w%gi Enbodi nrent) The nold of the third

enbodigent has thems(aamb@caﬁieﬁt will st be dembédhat detdil itk r@erentetoofigs. HEA
first enmbodinent. The nmold shown in Figs, 12A to 123 includes a

cavity bot t©Er2Bur fFagse l%ﬁ%é?-B shaw aﬁab%arﬁ@# Pt PhantRsTISEmPIREsion Froid for
2t t achabl e T8 SRaer SRk ih WhRTREEL, SepUePisHULHER feddfhabie p ond
Thus, in th@etfahabledforh B@a‘h{‘y lidﬂtoﬁﬂh@ﬂbﬁ'ﬁfﬁnbeseﬂlmmdlmdfahe ﬂﬁndr.bsnkﬂ)dlment
nount ed on substrate 1 can be sealed into_divided resin, nol ded bodies
each havi nghas the same basic structure as that of the mold of the first embodiment, and thus
15 detailed description thereof will not be repeated. The substrate used in the first
embodiment is used in the third embodiment as well.
(Structure of Compression Mold for Semiconductor Chips in Third
Embodiment)
The mold of the third embodiment has the same basic structure as that of the
20 mold of the first embodiment, The mold shown in Figs. 12A to 12B includes a cavity
bottom surface member 141 and a partition member 142, as in the first embodiment.
Partition member 142 is provided to be attachable to and detachable from cavity bottom
surface member 141. Thus, in the mold of the third embodiment, semiconductor chips
2 mounted on substrate 1 can be sealed into divided resin molded bodies each having a
25 shape corresponding to the shape of each divided cavity (lower mold cavity). With
such compression molding, a molded substrate can be formed. Here, a groove to

prevent substrate warp having a shape corresponding to the shape of partition member

142 is formed in a resin molded body compressed and molded in the lower mold cavity,
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25shape corresponding to the shape of each divided cavity (Il ower nold
cavity). Wth such conpression nolding, a nolded substrate can be
formed. Here, a groove to prevent substrate warp having a shape
corresponding to the shape of partition nmenber 142 is fornmed in a
resin nol ded body conpressed and nolded in the |lower nold cavity, or
bet ween the divided resin nol ded bodi es. According to the third
enbodi nent, if the thickness of the resin nol ded body conpressed and
nol ded in the lower nold cavity is changed, for exanple, the
partition nmenber can be easily and efficiently replaced from above a
mol d surfaa&t@ﬁm&hemimm&kd5amdﬂmkﬁa¢bakxbotton1surface) As a result,
the productivity of the nplded substrate (resin nolded body) can be

ef ficiently i mproteadingtueths ded mh%%lm@nt e Brigkaess efshe rratn mbldad hedy

e he g B 58 SRR P B! B ion
At t achabl e raadbéleiaatballil dartiditny %H‘é’ﬁ frém abbid AmbRESRREE BBNelower
Partition menber 142 includes a tip surface 142a, a base portion

142b, % ti ppleres oy bosem susfaec)a é‘é\ﬂlTﬁk}ulb@letmwlmﬁlwftat@éﬂ@amlds@m’m‘.trm@

portion 14 Vi c 141, incl udes. .an

cavity bott nslmscﬁlr &géggg@r%%nmbg gft %ﬁlg lglﬂr%\'ﬂgr i‘&%?ﬂ}e ﬂ‘g‘["f% cﬂglf%%gs that
menber 144 obtited with et Bakds bt tHerfirseHaekcdiiiZr Sodrhett eﬁﬂb@&t&lﬁe@w&mxm
bottom surface nenber 141 (upper cavity bottom surface nmenber 143),

cavi ty bot teidsiitheibird padodimentavi t y- bot t om sur f ace- correspondlng

rane. Further SRS Sot T et rd Be S iieT deminibBRLr  ace

of upper caﬁhthﬁ@hgonlsurface nmenber 143 includes a fit hole (flt
portion) 146 in which base portion 142b of partition nenber 142 is
inserted in 20anP%:t1t1@!thﬂamber Hrdindldechtip berfavarides, afba:sq:mm’rmensmabz, actip

b h 146 fit hole 146
For ot oni NGl 1 G hERURToCLR gt SRBFPPBHnEAaBPn 1426 CRVbfigom

surface of éﬁ@ﬂé@én’féﬁﬂ&bﬁ ¥410QERAR SHRE 82V TR TRAbmIhAatd
insertion hole 148 in which a bol tﬁp%en%‘g? 7mfor acaﬁ%ﬁlﬁggglﬁgﬂdlat]logﬁr

menber 142 danitg bojpresudase mgmbetlidém Thns, azden peritten mMeBbdrddiis yrobiket om
surf arg rrerrcpal%'{ty JEJA'*LJfgmiSISlrface member 141 (upper cavity bottom surface member 143), a cavity
bottom surface 145 and cavity-bottom-surface-corresponding portion 142d of partition
member 142 are positioned in the same plane. Further, cavity bottom surface 145
which is an upper surface of upper cavity bottom surface member 143 includes a fit
hole (fit portion) 146 in which base portion 142b of partition member 142 is inserted in
20 an attachable and detachable manner from the side of cavity bottom surface 145, and a
catch portion 146a of fit hole 146 for catching partition member 142 (base portion
142b).
A lower surface of upper cavity bottom surface member 143 includes an
insertion hole 148 in which a bolt member 147 for catching partition member 142 in
25 upper cavity bottom surface member 143 (cavity bottom surface member 141) is
inserted. Insertion hole 148 includes a catch portion 148a for catching bolt member
147.  Fithole 146 and insertion hole 148 are connected to each other in upper cavity

bottom surface member 143.
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inserted. Insertion hole 148 includes a catch portion 148a for
catching bolt nmenber 147. Fit hole 146 and insertion hole 148 are
connected to each other in upper cavity bottom surface nenber 143.
Lower cavity bottom surface nmenber 144 includes a through insertion
hol e 149. When upper cavity bottom surface nenber 143 and | ower
cavity bottom surface nenber 144 are joined to each other, fit hole
146 and insertion hole 148 of upper cavity bottom surface nenber 143
are connected to insertion hole 149 of |ower cavity bottom 5surface
nmenber 144. As shown in Fig. 12A, first, partition nenber 142 is
i nserted downwarldywel cavityt bodtosi cefaoé misarber Pt inchred 4 Hypugminsertiopbolierig?.

146b of fit_hole 146 of the upper surface (cavity bottom surface 145)
of upper ca¥PesuBpRst F%WSQ?FTPH’C‘E‘T%%WEW%%%@ ‘I‘I@rlé‘,‘%b%?r"ﬂ‘i“)”%"gﬂlnnsé‘%%er 142
(base porti LS \ t i . i :
10146, " Pur (Hapoetiah ehorR# ot SMAPTAS A heRBaRbole T 18Py cavit
i nsertion haltemlstiBfacd mieinbet Difleare somfeaizd to instpparhotald% of lbwtt @wvity bottom

surface nmenber 143, to fix partition nmenber 142 in fit hole 146 of
upper 2avi tyiBet weRPEuPace nenber 143 by bolt menber 147. Here, a

tip portion 1474 ANRCE r 7S 14350 s Raktd b
142 (base porti O%Q%E%IEPXE[}%%’ ﬁ#i’apc?@h%&lgﬁgﬂ?lgénbe%d %19 i%ﬁ?@&ﬁl
caught by cit sikic pObise portiohSiai2boinfani apsringildab bdiiehdld 846 of the upplepdurfaes
shown in Fiﬁ%ﬁ 12B, | ower cavity bottom surface nenber 144 is

Y1

i nt egr at ed #y Rpsory suslaes {90 5 upBsh caulty Betormewirse membertl43s oFgge.

cavity bottom. 1 k niJd L
ere, fit. HAU B Ry T e bl bRy Rl Pl i o
surfage menpey Fhdhé bolt oreAdei e47 istndefts@ it aroopdnirlge] 484D diisertitd Holeve48 of

cavity bottom surface nenber 144. \Wen partition nenber_ 142 is
det ached f r&miawar sapee of Apperfcayisy bettera virfgcepembsn 148y odberardhieremenbst

t he above p e S Cafli i I,

part 1 on MR tEgs T8 Pibbitaltt bt SR TGROEI4S by ools b 147
sur face nmengere, 443 pohidhti 478 6DBS1t AdrhbeiS1470iS Se@wed (00 phrtitidgefidniss 18D ase
149 of | ower cavi tﬁﬁZSbottom surface nenber 144, to fix partition

nenber 142 paitien {4H0) e Atbpdt head 1470 afhalt memger K7 insayght by calgh pantivardt8a

partition nmember. .1 N, be mounted on cavity bottom surface nenber
141 i?1!5t he ?01\1,1\%%1%4%%}8?%%1 ty fromabove cavity bottom surface 145.

Thus, partition Regbesshbda ia Fg, DeBNw esvisfidtohediriae aehbati 4Kisy .
integrated with upper cavity bottom surface member 143, to form cavity béttom surface
member 141 including partitioﬁ member 142.  Here, fit hole 146 and insertion hole
148 of upper cavity bottom surface member 143 are connected to insertion hole 149 of

20 lower cavity bottom surface member 144. When partition member 142 is detached
from fit hole 146 of upper cavity bottom surface member 143, the above procedure is
carried out in reverse order.

After partition member 142 is inserted in fit hole 146 of cavity bottom surface
member 141, bolt member 147 is passed through insertion hole 149 of lower cavity

25 bottom surface member 144, to fix partition member 142 in fit hole 146.

According to the third embodiment, partition member 142 can be mounted on
cavity bottom surface member 141 in the lower mold cavity from above cavity bottom

surface 145. Thus, partition member 142 can be mounted efficiently and quickly.
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Accordingly, if the thickness of the resin nolded body is changed,
the partition menber can be replaced easily and quickly. As a result,
the productivity of the nolded substrate (product) can be efficiently
i nproved. Fourth Enbodi nent 5A fourth enbodi ment will now be
described in detail with reference to Figs. 14, 15 and 16. Figs. 14,
15 and 16 show a conpression nold for sem conductor chips in the
fourth enbodinent. The nold of the fourth enbodi nent has the sane
basic structure as that of the nold of the first to third

enbodi ments, and thus detailed description thereof will not be

repeat ed. 1SohbBnglptiéthe thiskukss nf thheesin moldaddadyiis chappdih dienpantiori member
used in the fourth enbodjnent as. well. In the fourth enmhodi nent,

ol ded sub<eh 9 accEf Gt R RISt 5 A atePu AR PrRRH AW o Tp R
fourth embadihaRR! (prénRedah bl QiR @hplsicgl astical Iy biased in a
direction of a cavity (in a direction perpendicular to a nold
surface) in a cdiourth Hiobadomestur f ace menber. Thus, a tip portion of
the partition nepher protrudes 15from a cavjty bottom surface. _.
Accor di ngl y, i n & RO EREGHT MRt be LSaRbs v lala VTR i anGe P Figse 4
to move he patiel | G TeANSTanl! bRnPTdoRPredstbrdfiSIRTHARG e dBioRohips in
t hi ckness of divided Tesin nolded bodi es ‘conpressed and no deg In

di vi ded cawht f@sth embodiméift r Uh¢ mobl aeffth€bnptheasbatimbin tas thersame basic

Sem conduct or Chips in Fourt odi ment) 20A conpression nold 71 for
seni conduct HHcwE; gidtbairfihe P‘deli?%g‘? HTHFO %daﬁﬁlg’oﬂﬁnn?rﬁélaﬂél s gstallsher
nold 72 an I : i e first to third enbodi nents.
Conpr essi Oﬁd%ﬁ;ﬁ@fh%‘fﬁ%ﬁ%&otgérc%:r@%té@.cavi ty 74 (a cavity opening 74a,
a caviby bott om Subsfraed w&édin thadira te tvid gmisodieestaif @eé irvthe folndvi ng a
predeterm ned depth and provided in a nold surface | ower nold_73,

) f L d
a cavity botebndieniagelve ipthe foyth grpodiment maldss supstraje fehen yoFig.
Conpr essi on i n : L j : r
ol 8, ol d P Saded. S B e AT e Bitc RSy f BB
conpr essi onbiagediing d{rectionsdfavgayitp (inviditedt drepsvpanditudameas anmdld stndabe) #3a
and pressurizing means 19. Thus, the resin can be pressurized by
novi ng cavi %81t pkmsufrseaembynhd huss 3 tipppatien ohihe pariion gpember protrudes

PS5 1 IS ot Bl 0k ,C3, Ml SRS e
shown, as i ¢ntthertilizésto hovd th hartieiah atiniRal8p pbeidh) hciBdMsceatith &
clamping net(l:x?c%giesssrcr)]f ?lgvei:dé)dr r%\s/iin?gﬂdgdnbc;[d?ees Joggprrésgeg gl?dol(;llioklng tiri divided cavities.
(Structure of Compression Mold for Semiconductor Chips in Fourth
Embodiment)
20 A compression mold 71 for semiconductor chips shown in Figs. 14, 15 and 16
includes an upper rnbld 72 and a lower mold 73, as in the first to third embodiments.
Compression mold 71 includes a large cavity 74 (a cavity opening 74a, a cavity bottom
surface 74b, and a cavity side surface 74c) having a predetermined depth and provided
in a mold surface of lower mold 73, a cavity bottom surface member 75, and
25 pressurizing means 19. Compression mold 71 includes substrate setting portion 9 of
the upper mold, mold release film 8 to cover lower mold cavity 74, and a compression

spring (not shown) provided between lower mold body 73 and pressurizing means 19.

Thus, the resin can be pressurized by moving cavity bottom surface member 75 upward
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5In the fourth enbodiment, as in the first to third enbodi nents, a
predet erm ned nunber of partition nenbers (elastic partition nenbers)
76 are provided on |lower nold cavity 74 (cavity bottom surface nenber
75). The predeterm ned nunber of partition nmenbers 76 divide |ower
nold cavity 74 into a predeterm ned nunber of divided cavities 77.
10AlI t hough not shown, in the fourth enbodinent, as in the first to
third enbodi nents, the entire flattened granular resin 12 is supplied
at atime into lower nold cavity 74 (which includes divided cavities
77) by resin material supply nmeans 11. Here, in the fourth

enbodi ment ,byasesns of heesdurizetg rheant hP mathenblodti dn 6 whighads eomizoted to igoge

SPARARIREE KR AR i S K R e MR L
to third enpp Eﬁ%ea@enfséﬂeaw%M@&H@yélaﬁﬁﬁgmmﬁms&% Braf%ueghn the

partition nmenbers /76 have beén inserted afe noved upward for a

m ni mum nedessiaembodivieny di stance 89. (Structure of Partition Menber
thi d Ferbod mentl8 (RN CTOR AR 8F DBPGTTIEI bbb ety AP ygETingd
Four t b embdrasne" Pafigh KoL (el e o R s TR addPoRiokls
in the firsholdaatiy 74(canitpdotentwfact inpenpiear t76hn Tiecpréddiératingdnatmicke of
P e S b e 4 RS o s s rBot

can be for . ti44 oning | ower nold 25cavity 74 by partition
menber s 76%%&3"9‘%%@'766‘ of partition menber 76 includes a resin

connebd i on pat h Although riohshdvai)in the dobrddemeediment, ps Buthé e to/ fiardand tip
portion 76c¢c of partition pmenber 76 can be fornmed with the sane_ shapes
as those i rembpsimeptgithe gntirgiflatiencdipsriiubas sesin 12 oy supplehter LN 1Ko {9yxgr
partition . ] . j . f

Form ng_ conBancansy ¢ Sl Atk pliaa0RieER7) B Rei AR ARGy sibans 11
warp in resHerenl e thuptcyntddirndnt falia ek Brsbstthad embodiments, Bsdct abdwantip
menbers 76 of the fourth enbodi nent are provided to be attachable to
and det achapiriaces Uim o pertitipnpeanplens Supanaiccusse @b e resemateiinhypeliparijon.

bot t Oy sur fﬁ&rﬁler, in the fourth embodiment, as in the first to third embodiments, cavity bottom

surface member 75 in which partition members 76 have been inserted are moved
upward for a minimum necessary moving distance 89.
(Structure of Partition Member in Fourth Embodiment)
In the fourth embodiment, as in the first to third embodiments, partition member
20 76 includes tip surface 76a, a base portion 76b, and a tip portion 76¢c. Partition
member 76 of the fourth embodiment is inserted through cavity bottom surface 74b, as
in the first to third embodiments. Tip portion 76¢ (which includes tip surface 76a) of
partition member 76 protrudes from cavity bottom surface 74b.  Thus, the
predetermined plurality of divided cavities 77 can be formed by partitioning lower mold
25 cavity 74 by partition members 76. Tip surface 76a of partition member 76 includes a
resin connection path 91.  In the fourth embodiment, tip surface 76a and tip portion
76¢ of partition member 76 can be formed with the same shapes as those in the first to

third embodiments, for example. Note that partition members 76 of the fourth
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574b as a tip surface. Further, (the entire) partition nenbers 76

el astically slide vertically with respect to cavity bottom surface
menber 75 (cavity bottom surface 74b). That is, in lower nold cavity
74, tip portion 76¢c and tip surface 76a of partition nenber 76

el astically slide vertically. In the fourth enbodinent, as in the
first to third enbodi nents, sem conductor chips 2 arranged in a
matri x and nounted on substrate 1 10can be imersed in the resin in

| ower nold cavity 74 (divided cavities 77) covered with nold rel ease
film8. Here, the resin in lower nold cavity 74 can be pressurized by
movi ng cavidmbodahémoseye nf acensfortiEminbcdipressartioad, Ricrefomss Eoves 28 to
upward. Thus, sem conductor chips 2 arranged in a_matrix and nounted
on subst r atREeVENE sibsiate Yeap BYreiaeldes PRy F ddnpldad pehstralsdti es 3 each

havi ng the shap : ' AL yi '

77 Ao a resurt A GERERRRLDS drhd 3R B ARGl B30 L LR BRI o
chi ps 2 noumideidtaohaticiisinraviy bottan st€aceandrablriZtHavirgsaritrbbiad shogs
33 having the shape corresponding to the shape of lower nold cavity

74, amdl gr othPes atibonElace JoirticnAd epBireg aemitinn vigmebess $halgatically slide

correspondi ng.: f I |t 7

Formed i n ragi ety SREE PG S R s P TR R ol B EE 1S
grooves ( CONeds ikt fids) ca2By7a[ (i@ dortion 1766 bid 1 saestel®d ot arti®on member
nol ded substrate 4 can reduce the occurrence of distortion resulting

fromthe difGergicalty slislervaeicatly. eleghniova eserordimentesn inghe fiesé o third
cubstrate lAlg ri}@;%ﬁ%,%eﬁ‘iﬂlfogrﬁgc,t@%%{ps( UL §5h Mandand G580 BY h QLS

fourth enbo ere “theoccurrence o P € pro
(ol de@ subgihrbatiggmessd iDehcabdinh 6h RV Ynddd eMeRt B di38ddSiaviteds 78 clered with
Cavity Bottom Surface Menmber in Fourth Enbodi nment) Cavi t

T | L Y
bot t om sur feld raieatsdilny  hHdetientdie cesin tn/lobier metd eavitl dé«an bp prassurnized py

surface includes an er cavity baqtt surface nenbe cavity ock)
30 and a | ORErTE Bl RBEm St ele! Pehati b EERs RNk Ly
cavity bot t @missHduaeechipPrRRhng2d ih AGhdide Snd@moahRE hGubdtiake1 B2 Be {eled
groove in the illustrated exanple) 82 in which partition nmenber 76

has been fiintq @visked sgsiremplsicd badies é r¢hyhavingthe vhanei avaesyondituto theeshapasf

hown,in the jllustrat le, tic.slide hple 82 of
cavi ¥ bot (e Sti T Reider Rag e, Sl Tt s Tty B985 and
| over openi §ghi&Hauctsl aSibé ¢ nRintcdeRbarde 1 kit bél dR%ePintAlesin RAAtd Billy 33

82c in a central position of hole 82 for catching an elastic slide
portion of havengthe shapesarraspebding to the shapaelilowawinbld dryity Grh sk graces

menber 81 ipncludes a predeterm ned nunber of elasti chani.s .
(o ast i cal | OB PRBHEH-C0 Y115 4 SBaE ForrPogiing: i FYFPp LSRG lesti
partition neiiesn HEmbBr # @tteCfotthédlR Bahendlded Bbag 30! d surface
direction (upward). Tip

20 According to the fourth embodiment, grooves (concave portions) 28 formed in

resin molded body 33 of molded substrate 4 can reduce the occurrence of distortion
resulting from the difference in thermal expansion coefficient between substrate 1 and
resin molded body (cured resin) 33.  According to the fourth embodiment, therefore,
the occurrence of warp of the product (molded substrate)} can be efficiently prevented.
25 (Structure of Cavity Bottom Surface Member in Fourth Embodiment)
Cavity bottom surface member 75 having cavity bottom surface 74b as a tip
surface includes an upper cavity bottom surface member (cavity block) 80 and a lower

cavity bottom surface member (base member) 81. Upper cavity bottom surface

-30-



10portion 76¢c of partition nmenber 76 is fit through upper opening
82a. Elastic nmechanism 83 of |ower cavity bottom surface nmenber 81
can be fit through | ower opening 82b. Base portion 76b of partition
menber 76 is provided, with an engagenent concave portion (a groove
inthe illustrated exanple) 76d opening downward. 15As will be
described later, elastic nmechanism 83 includes a protruding
engagenent convex portion (a bolt head in the illustrated exanple)
87b in an upper portion of mechanism 83. Thus, in elastic slide hole
82 of the upper cavity bottom surface nenber, engagenent concave

portion 76dn&hbg@0tihdhded JMeEE slide H@@(é)grobfr@ﬁﬁhé ﬂld%t:r@tearégﬁﬁﬁl@?m in
wi t h engagenent convex portion 87b of elastic nmechani sm 2083

(St ruct ur e Wrichpastprbieanbendo dat brshdib tebeableite el@qulémel(nerﬁmm h

Enbodi t h t ot
erbodi ment &g 25 sk kP s TEBRREE Qi igh RalsriRrt o iy Bafim
provi ded t Quﬁﬁc@h&ﬁﬁm ﬁch@cs’iﬂﬂuﬂﬁtr ap‘élﬂ:bg 2.4 & 1351 aﬁén!u?g gy, deiheke

82 of caw% bottom surface nenber 75. For exanple, partition nenber
76 camd be Hidide holetialingludesaceriqhspartign 82 iia centralaasistoncofiole®? fookasching

(groove) 8 a onvex portion 87b of elastic
mechani sm é*é‘e?aS“gaf“i?%P?’ﬁ%g?@’gx}’aﬁf}‘%{‘% Tsurface member 81 in

el astic slide halfvd2alibf BotRMg A8E¥e Merihe: 81 ‘i‘ﬁlﬁlﬁ’&%‘@%ﬂédeté%ﬁﬂ%\’rﬁlmber of
portion 76d of partition menber 76. Partition nenber 76 can

hori zont al | @asmmhmn@m (cdzskicalyubiating methesitsings) $B iedeh fmlelasﬁ@,llytbmsbg
det ached fromel astlg n the fourt

b vant | PSRt Ber s B Sidihole 82 s ol eirfige et LR T
is proyi deobo&@orb%cadft;ﬁ&hm @eﬁge@ms @iﬂ}ﬁ&ﬁl@p&ﬁ)& bRy Y Hrgdikom

surface 5Snmenber 75 (elastic slide hole 82), soO that partition nmenber

76 can be ehé¢dhaniemt§3of lower cavity bottom surface membcr 81 can be fit through lower
opening 82b. Base portion 76b of partition member 76 is provided, with an
engagement concave portion (a groove in the illustrated example) 76d opening
downward.

15 As will be described later, elastic mechanism 83 includes a protruding
engagement convex portion (a bolt head in the illustrated example) 87b in an upper
portion of mechanism 83. Thus, in elastic slide hole 82 of the upper cavity bottom
surface member, engagement concave portion 76d of partition member 76 can be
brought into engagement with engagement convex portion 87b of elastic mechanism

20 83.

(Structure of Attachable and detachable Partition Member in Fourth
Embodiment)

In the fourth embodiment, as in the first to third embodiments, partition member
(elastic partition member) 76 can be provided to be attachable to and detachable from

25 elastic slide hole 82 of cavity bottom surface member 75. For example, partition
member 76 can be horizontally moved (slid) to fit in elastic slide hole (groove) 82, to
bring engagement convex portion 87b of elastic mechanism 83 fixed in lower cavity

bottom surface member 81 in elastic slide hole 82 into engagement with engagement
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repl aced. This |l eads to efficient conpression nolding, thus
efficiently form ng the nolded substrate (resin nolded body) with
nold 71 of the fourth enbodi nent. (Structure of Elastic Mechanismin
Fourt h Enmbodi nent) The structure of elastic nechanism (elastically

bi asi ng nmechani sn) 83 of the 10fourth enbodi nent is descri bed.

El astic mechani sm 83 i ncludes, for exanple, an upper plate 84 and a

| oner plate 85 positioned bel ow upper plate 84, as shown in the
illustrated exanple. An elastic nmenber 86 such as a conpression
spring or a Belleville spring is provided between upper plate 84 and

| ower pl at eo8%ve potint76deirperitigy niesnher G6i dBertitinn ssgibenpgpenn pt howzaually

I | at e 85, d, el asti nber. , 86. 5 i I . b
878 of "bol ANBHSER 65 5D TP AL S0 P URRFS B R g héle 82.
el astic mechani siR.8R Hahe Rfirthi R dinfertONEh t6aNist 1 RRE EAPoaMIdnAEL Partition

menber 81. Upper plate 84 (and elastic nenber 86) is provided to be
abl e to noweeneart76aaployideidthbe aitashahle toaisbiatacheblsdrong zavigripagensmtace

ti lt. h ), 87 i i . b f balt. nb
57" card b RS SI HES ks GoRR: itvss baR i RERb SR CaR s el o
76d of par trlaéfb@éa. wmelead%ﬁo ggﬂxégﬁg&ggﬁg%?@% ﬁ{otmﬁg,amhseem@ieﬁnpfomm% the

det achable fromelastic sli pper Cavity bott'om surtace

menber 80. molded siPatrétet(fesin meldbkbodyd withhmaold 71lsofghafradthembadpeentpl at e
84, can be elastjically hiased rd h | ast | nber 86, and
partition rne*rrbe_r(St?"B‘“iug“"‘?:tJ ffie I\E% : @H}{&%}l{fﬁﬁ?’c@g‘fm@ elastic slide
hol e 82. Thus, 'Thetﬂ%c{u%‘ﬁitaaﬁmﬂ%ghﬁﬁ%’(elaﬁ[éall? b%eingemﬁaTilgéi 83 bBtHel t

in cavity bottom surface nenber 75 to be able to elastically nove -
(verti@al | yfpubtly embaditrient ivelebaived.m Blastid mechmnssne 83 eicludes fot dranmibevanar d

DL eSS e O e L O L (LSS RO LU SR TETRE T LS
o5t 08 USROS | SuTFRABT e 400 SebouBlo iyl
t he ori gi naBelpotiletspeing iy plevidhd betfveBanpper iptate Bé atblowen placi@3.h A bolt
Erbodi ment )member 87 is provided through upper plate 84, lower plate 85, and elastic member 86.
15 By screwing a lower tip 87a of bolt member 87 into lower cavity bottom surface
member 81, elastic mechanism 83 can be fixed to lower cavity bottom surface member
81. Upper plate 84 (and elastic member 86) is provided to be able to move vertically
with respect to bolt member 87. Engagement convex portion (bolt head) 87b which is
an upper base of bolt member 87 can be brought into engagement with engagement
20 concave portion 76d of partition member 76 provided to be attachable to and detachable
from elastic slide hole 82 of upper cavity bottom surface member 80.

Partition member 76, which is placed on upper plate 84, can be elastically
biased upward by elastic member 86, and partition member 76 is caught by catch
portion 82c of elastic slide hole 82. Thus, in the fourth embodiment, partition member

25 76 is fit in cavity bottom surface member 75 to be able to elastically move (vertically)
by elastic mechanism 83. In this case, when the downward pressure on partition

member (elastic partition member) 76 is released, partition member 76 moves upward

by the upward elastically biasing force from elastic mechanism 83, and is caught by
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In the fourth enbodiment, as in the first to third enbodi nents, a
hei ght 78 of 5partition nenber (elastic partition nmenber) 76 can be
made to correspond to a thickness in a particular range (or to a

t hi ckness equal to or smaller than a particul ar nunerical value) of
di vided resin nol ded bodies 3. That is, when the resin in divided
cavities 77 (74) is pressurized by cavity bottom surface nmenber 75,
tip surface 76a of elastic partition nmenber 76 can be elastically
pressed by substrate surface |a, thereby 10setting the hei ght of

el astic partition nmenber 76 to a thickness (maxi mum val ue 90) of the
di vi ded r esdarchrpmirided8sost that tip surface F6a obpartipbe menrbet i@ stopsiatithe original
enbodi nent, hejght 78 of partition nenber 76, i.e., the distance
bet ween cadFFﬁ ottom surface 74b and tip surface 76a of partition

nenber 76 can bﬁ;&%%tbppﬁnqbﬁkﬁymﬁ&(AF@Qﬂhﬁnﬁﬁgwgh?h i s obtained by

adding a mninmu ecessary elastically nov tance 88 of cavity
bott om surface niarthefourth ehmbodEmantmaniv tHelfersOl third ambbdialentss s heighe78 of

articul ar range of ed resin nol odi resin nol ded bod
23). 5 H’%ﬁ“g?ibm%g?’idﬁgéﬁ‘ml%h‘ﬁle %F(H% E’Fé@@rﬁéé%c?ﬁes!?ﬁ Wi deé
resin nold AH0e, of
desi gn or eﬁ%f%ﬂ%ég?ﬁg@%%ﬁ%?&ﬁg td?t@a%%%rhe%%é eaégary tagllé{rag% a?ﬁ%ﬁr
partition nambeicaltaluedof dividedgksin nadldddoighes 1 altpaist ivhes e reangemwded

elastic partition nenber 76 of Ehe fourth enbodi nent can accommodate
a change i nCa&"HISEKA&<Y 1Hpreaipized by FRdlPatieNuBHtass giegben /5, tip surfagg,/6a of

exampl & 11 cibl dlhinafna s dhy bOshai et brBlibd ROt e Syt m gy

value 90 in a I cular range, u

clanpgd to matmg RS akipRky of efastit bmmoﬁmﬂmt}er B6ts arhiskicha@raximuiveraled () f
noved upward for a predeterm ned noving di stance (which includes

m ni num nec%gaYlﬁwwpﬁ@l@?dsl?%e 89 and mi ni mum necessary

o st ol rovi g gy Sy bR b, PP RN SRR T
surface the distance between cavity bottom surface 74b and tip surface 76a of partition member
76 can be set to a distance (length) 78 which is obtained by adding a minimum
15 necessary elastically moving distance 88 of cavity bottom surface member 75 to
maximum value 90 of a thickness in a particular range of divided resin molded bodies 3
(resin molded body 33).
In the fourth embodiment, if the thickness of the divided resin molded bodies is
changed in a particular range due to change of design or molding, for example, it is
20 unnecessary to replace partition member 76.  Accordingly, although in a particular
range, elastic partition member 76 of the fourth embodiment can accommodate a
change in thickness of divided resin molded bodies 3.
For example, if the thickness of divided resin molded bodies 3 is maximum
value 90 in a particular range, upper mold 72 and lower mold 73 are clamped to each
25 other. Further, cavity bottom surface member 75 is moved upward for a
predetermined moving distance (which includes minimum necessary moving distance

89 and minimum necessary elastically moving distance 88). As a result, a mold

surface of lower mold 73 can be pressed onto substrate surface 1a, to press tip surface
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76a of partition nmenber 76 onto substrate surface la. Here, tip
surface 76a of elastic partition nmenber 76 pressed by substrate
surface | a noves downward in |lower nold cavity 74. |If the thickness
of divided resin nolded bodies 3 is a mninmumvalue in a particular
range, for exanple, tip surface 76a of elastic partition nmenber 76 is
agai n 5pressed by substrate surface |a. ( Conpr essi on Ml di ng
Met hod for Sem conductor Chips in Fourth Enbodi nent) Accor di ng
to a conpression nolding method using nold 71 (upper nold 72 and

| ower mold 73) of the fourth enbodinment, first, as in the first to
t hi rd enboditaehpartitig®fieatber e dnigrsabsitatg surkse ha.12Hers, Bppyiface 62 nf elastic
| ower ol d | arge cavity 74 (divided cavities 77) covered with nold

ol ease 1| PTBETAERECSYE ST SHOEY SPSREE AP e R G OBR Bokhe
entire bot tappt f a¢thelftkMss bOWRIdAREMD G dddbofifes 3 is A -minBREh e in a
surfaces 77a of divided cavities 77 and tip surfaces 76a of partition
menber s 76, pawiniulae rargienfoa exdmp)e Airf $vatare Aol aticlpartgfontthembesion's agdiat
is, t? entire (?Ean%l ar rg&i n .12 can be supplied into 15l ower nold
cavi ty’> 74 aE° %ﬂfsWﬂEP ¥Fde granul ar resin 12 can be supplied
onto the entire @auintdsBRAMOAMBWERCE A RnliBHIduOIN BWlfsag gdufi{a of the
di vided cavities anéJ tip surfaces 76a of partition nenbers 76) with
mol d. r el eadénbodimest)i nt er posed t herebet ween. Next, the resin in | ower
nold cavity 74 (which includes bottom surfaces 7.7a of t he divi
cavities) is nel %carfﬁg»g Hea G TR ES SR %ﬁ?ﬂag’r‘imwwéﬁ?mp&r P91 ffjand
| ower ol d14dk: 1n810CH 93¢ the BB cmb | Girs U iAG8 Bfst LOWBH eHbdinfhtgan
be pressed (Z)ntro subs3'?ratee sur gr(r:leglfla. Nelit’, S(:Iav}?l?tySbottomesurglace ’
menbel0 75 iBatenakgramtasredinf1@ris supylied mto éoesrsasld lagy cagtydidstlandesl @9ities
and further_gmoved for_ m ninmm necessary el astically noving, distanc

88. As a resuicpvere éﬂthé%qqﬁ%@?gﬁraz?ciér%ﬁﬁ&nttﬁ%%&w% AV ¥°@§C<§7)
i's pressuri i Shekpt f RLRS car di ngdiu ef 7

pr edet er mi n%rfé&'}to ue&lg ﬁd}’fog? se%gzgﬁgu@t or ﬁJerF“ %%s‘ﬁg 7%ém bg(g cor(gmrrté;l%rgascsged%h@f
and seal ed dissat esvitiesd7 iddedsundatds Toasif partion andrives 7itvehithi maidedhing a

resin nol ded bodies 3 each having the shape correspaonding to the .
shape of ealb#teasd Pipdie eths 57 'liqﬁt i @F&B@reo%%‘i“clﬁrégsnﬁ? cpy be F‘H’rPE‘Fd into
nol degdx subs e ' [ ]
Shapelor r aoan ol e SHEANKE TRERAY BRI 0L 3R B L Bric he
tip surfaceent®agavidy hpabin shiface TaidettoniGuitaces d7aedtherdivided cavitidsdad tip
body 33 conpressed and npl ded in | ower nold cavity 74, and positioned
bet ween adj @EBaes Hanf gadition spembess @M‘%W&re?as%éM§,lmﬁwoé%ni ng
nmold 71 (ug&%kbgg”é$L72 and lower nold 73), the predeterm ned

Next, the resin in lower mold cavity 74 (which includes bottom surfaces 77a of

20 the divided cavities) is melted by heating, and then mold 71 (upper mold 72 and lower
mold 73) is closed. Here, the mold surface of lower mold 73 can be pressed onto
substrate surface la. Next, cavity bottom surface member 75 is moved upward for
minimum necessary moving distance 89, and further moved for minimum necessary
elastically moving distance 88. As a result, the resin in large cavity 74 (divided

25 cavities 77) is pressurized with a predetermined pressure. Accordingly, all of the
predetermined plurality of semiconductor chips 2 can be compressed and sealed (sealed
and molded with resin) at a time into divided resin molded bodies 3 each having the

shape corresponding to the shape of each divided cavity 77 in divided cavities 77, to



nunber of divided resin nolded bodies 3 of nolded substrate 4 can be
renoved fromlower nold cavity 74. (Function and Effect in Fourth

Enbodi nent) The sanme function and effect as that
obtained in the first to third enbodi mrents 10can be obtained in the
fourth enbodi nent. According to the fourth enbodi nent, as in

the first to third enbodi ments, sem conductor chips 2 nounted on
substrate | can be sealed into divided resin nol ded bodies 3, and
groove 28 corresponding to partition nmenber 76 can be fornmed between
adj acent divided resin nolded bodies 3. Therefore, the occurrence of
war p of nolded mMdéadxsbstadied4 EHare, Qmoeé (do@bzﬁ.&tﬂoﬂuﬁﬁ)%&fhﬁzﬁ@ the shape
Further, according, to the fourfh emo ,,as in the first to third
enbodi nent scor"é%gglgéﬂahed%lﬁpf‘c%%wﬁ?n he (‘ﬁlﬁﬁh mcdudss tipesyriacy 7pa) of

adj acent diyjged %pg! h

function ofyre5|ﬁﬁgéh%g§f?§% %Qﬂkg Hﬁ@%gdﬁ%3E§&§%%%%%mhﬁ%khﬁ¥?

f ourt h enbddiveembld mlty I’I4lshﬂ ﬁoBitIShed lﬁeﬁ}vhd:n’ alij s odividedtresin h{lﬁdﬁrﬂddlﬁ 3.
20bottom surface 74b. of Vity 74 can be covered with
flattehed g‘f"l&ﬁu%?pqn&ﬁ fﬁ01ﬁ271t£yPPf‘é§PQ%d Ffataéfl iaverguglg| 7). rtbaiprsdatermimpds

inthe f OUrﬁl{}n&?JBngv Fﬁll@ﬁlg&%&}b&ﬁ %'Bro%tmgﬁ d pubsgatg @c%gllbner?rhéved éom

unnecessary to |nd|v ranut Pestn AtS
di vi ded cawbneeﬁmkﬂawdgsgribed in the conventlonal exanpl e.
Accordingly, the manufacturing cost of the device including the resin

mat erial supply (FEBPCRd HEee @&@F@l%ﬂbQ@mﬁ@duced to efficiently
d the t |t ,of. th
eduction in et Aok Vel o SBlaGidadh and Bis® e B g Rtiniehs

tinme 1Or suﬁnM¢mmgu&ﬂanm&ﬁbnnﬁah@baﬁﬁanthe productivity of nol ded
substrate 4 can be efficiently inproved In the fourth

enbodi nent , cavwﬁ‘}‘?%@ﬂg @ﬁﬁhglfwrﬁc@nmnt 75in the fies) sl thipsveamtepdiroents,he

predeternin C ess dJS ance

and i ni rrumseéﬁlel%r)gl\s{ﬂsf% ) pj %lé‘feglonrrgﬁ E%%eé{%ﬁf‘% 4 er?mtrHBI%ed
fourth emboshidigrs, m@g@@be 08 Barréspbhdifg f@ﬁ@ﬁﬁoﬂﬁaeﬁ%ﬂ@ l:arﬁ@éfofnﬁéd between
m ni mum necessary novi ng di stance 88 5with respect to cavity bottom

surface nentshgcenilivifhe resiromeldefl bodien 3 ngThérefont, dhe edawarsace ¢fl warg of molded
coverigg dlv%gﬁg gaV|@%e W%%&?%@ﬂpe fficiently prevented.

Mor eo artition menber 76 provided on

cavi ty bottom SUFirBRe JCESHERIg 16 thd Bulh eﬁﬂabaa%elny alalu@%%h'ﬁ%ﬁﬁﬂd by the
el astic nmechani sm (a conpression spring o a Belleville spring),

t her eby el agmbashments sixicelisragd ébﬁ@@mqy ab st amowﬂ:s a0resimiie adjacent dnﬂdeﬂadalvyles
wth r ESpec'}T‘ ct:a% b%aﬁ\éjll}SYqu} &tﬁlzmout € %.mctlon 0 resm7c%nn<|3:cct)1on paalné)l "Furthermore,
according to the fourth embodiment, as in the first to third embodiments, the entire
20 bottom surface 74b of lower mold cavity 74 can be covered with flattened granular
resin 12 by resin material supply means 11. Thus in the fourth embodiment, as in the
first to third embodiments, it is unnecessary to individually supply the granular resin
into the divided cavities, as described in the conventional example. Accordingly, the
manufacturing cost of the device including the resin material supply means can be
25 efficiently reduced, to efficiently reduce the time for supplying the resin material. As
a result of the reduction in manufacturing cost of the device and the reduction in time
for supplying the resin material, the productivity of molded substrate 4 can be

efficiently improved.
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when tip surface 76a of partition nmenber 76 elastically biased upward
is pressed downward, the partition nmenber (tip surface) can be

el astically noved downward agai nst the elastically biasing force from
partition nmenber 76. Further, when sem conductor chips 2 nounted on
substrate | are conpressed 15and nol ded to form nol ded substrate 4
(product) while accommopdati ng the thicknesses of various types of

di vided resin nolded bodies 3, although in a particular range, the

di fferent thicknesses of divided resin nolded bodies 3 can be
accomodat ed wi t hout replacing partition nenbers 76 which elastically
slide vertical | yin theofouekambodimdneicghity Boitah selfastmeniparsiit moredrephand
76 can be set to djstance (leng th% 78 which is obtalnedgg% 20add|ng
mi ni mum necfeséiﬁrpye@rwneéanwn%\? AHEE ANHERRGCE STy ARG ilistanes $famh

t d
o PO ey O e Al SR TS BT AR B B
maxi mnum val eﬂ&ne@aﬁhionmﬁmbfmGém@emiyley&irmhlmmnaaemmrymdvarig digage: &8 e

conpressed and nol ded, resin 12 is pressurized by caV|ty bottom
surface menfséh repgegsfo ﬁ%wrb@tte@\ﬁﬁfyc%aﬁmﬁﬁ Bur f heeeforzslogsenieg ofmo

predeterm nggd, ‘n{‘g 094?% ﬁﬁe@?avﬁﬂ:@ ﬁ%m%@%ff?@%qt@ rﬁé&e‘n? ally

pl’eSSI ng tip S aces I on nenber (0] SU Strate

surface |a. Accomdtdmgext, (1} thle €oﬁrﬂuerrhﬂsbcmﬂaﬁtd phifibn mdntee76 lpﬁmddalebn cavity
different thicknesses of divided resin nolded bodies 3 can

efficiently %@é’oﬁ%ﬁfﬁ%ﬁ@@hﬁr ?hisplastisghabipseg ypevasd by B ahastie mescbmsm (a

menbers 76. I

oo vo saresn TR Tk oI, ARl ek LSS T

surfate me nﬂﬁ&hb&ﬁ?@&aﬁ&@lyaﬁm feypdel RCdavile Befibaedrhde maﬁb@ronve Fot exehple,
exanmple), a nold tenperature needs to be |lowered to replace the nold,

and then rawb@utuagafa@e T pﬁpc“srhtéorn@@mb@b%@lamqallzblats%umvmrd 1s pressed

tenperature, bres N an nded.t i for t.h roc
Bt astoPrER by Pl Bk AR L YRy Bhrse B oo
menmber i ncl égilrﬁgth%QﬁasﬁbaiﬁftH@s@ﬁé ﬁbrdamrﬂg;aﬁarohlrﬁermsbr%nber S,
elimnating the need to disassenble the nold, thus al so ellnlnatlng

the time for stabirthez,i wlgemmmlmﬂuctpéﬁpear ampuated Teubsirate | atereompressed

d ty of th | ded d ol
ot in " betnskpo S i TymTte R Strshet 4 GrouRl Sl pruiRonme b hidtiRsses
substrates g adious Epes 5ﬁfﬁvmemsqeﬂon@elb@ale§h ﬁmgﬁmﬂa ﬁirﬁ&@altrange the

thi cknesses as described above are conpressed and nol ded
exanpl e, i tdiffsrenhtiedassws pf diyided mesimurolded bmdiear?tg@n e mb@mmbdat@d/wtthout

botton1surfac nenbers 75 i [ rtit ers 76.to
mcconmpdat e RS TRGE I G RERBTaCA "Hot devns:hRgi R raeRy. dFpirepRle height
thi cknesses7gsr 4ok dalftbrah@YBer 76N80BE QRO cﬁsl.%ﬁme r(ra,ﬁgﬂa w%ychqg obRifgdy
substrates 4 (divided resin nol ded bodies) can ficient
i npro€8d. adding minimum necessary elastically moving distance 88 to maximum value 90 ina
particular range of a thickness of divided resin molded bodies 3.
When divided resin molded bodies 3 having the thickness of maximum value 90
(minimum necessary value) in a particular range are compressed and molded, resin 12
-is pressurized by cavity bottom surface member 75 by moving cavity bottom surface
25 member 75 by predetermined moving distances 89 and 88, thereby elastically pressing
tip surfaces 76a of partition members 76 onto substrate surface la. According to the

fourth embodiment, therefore, the different thicknesses of divided resin molded bodies

3 can be efficiently accommeodated without replacing (elastic) partition members 76.
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In the fourth enbodi ment, m nimum necessary novi ng di stance 89 of
cavity bottom surface nenber 75 does not need to be enployed. In this
case, when nold 71 (upper nold 72 and lower nold 73) is clanped,

i.e., when substrate 1 of upper nmold 72 20is pressed by the nold
surface of lower nmold 73, tip surfaces 76a of elastic partition
menbers 76 abut (or are pressed onto) substrate surface |a.

Further, since the resin in divided cavities 77 is pressurized by
noving cavity bottom surface nenber 75 upward, with tip surfaces 76a
of elastic partition nenbers 76 being pressed onto substrate surface
| a, the hei ght oforekeatdrallypehdn £ nohl ineiassembldl i Scdar theepdee pagitlva
equal to the thic ss. of. the divided resin nol ded hodies. . I n
TRt case. ToPaAS P (paichrclue caith BSLorh Sl Tte B ity blask: y
74, with t : j &AM ) i 74b
of the | owen?esgr%)[%eg 1%2%/65%3?6%105? pr edg?ggﬁbﬁgﬁg%%ﬁg ag%dsg?ggﬁ‘g&?&%éosi n
12 can be impiavé theahdly, awdplxn raded agan,esidihtheofeed io/statmtizethe intole serfferature,

Fi fth Enbodi nent . A fifth enhodinment will nqQw be descri.bed in

det ai 15w t PO Baetepdpd fae ri%regﬁ%pémssls D £entash thefqygth 174
to 17D and . 8RR I f : - Of : i ng
a long hole s aﬂtpl)lgmI\q/{\/ne%}lrlﬁ %\éﬂjvxgd t1 mb%g?%esﬁgﬁagyngl{aﬁly ?ﬁﬁugﬁlg?ég%gﬁgyi n

resi n nol deslobingdpatiiofdnemistes] elirsnatingoharstd o disesehB)e the nuldsbechisnd

nol ded with pold 41 (partjtion nenbers 46) of the second enbodi nent .
Mol d 41 of PHBTEEHHE tEEtREHPnE S els %@PF@F‘H‘P-WD%EF&%%B@ Paectiyy
shown in Fi ﬁﬂﬁlﬂ : i I : tom
surface 57a§ft|h%ﬁ‘l§1dfg[§ ?gén&s.égerl pti gshs@:i)]g &% ﬁ@%ﬁ%gﬂof\tg @%E%P%?@I@gg
(tip s0rfacenptéegd. of partition nenber 46, as in the second

enbodi nent. The sane function and effect as that of the above .
embodi ment s can Weadgiion waen melded substrates Addiadedwussin molded bodigs Pihgving

LA 2 SoooyaeBhloESat SRS 0 a8k deth s ) Sy
17B, a gr oowmgneté&sdaiyas ndnufacture a large number of cavity bottom surface members 75
including partition members 76 to accommodate divided resin molded bodies 3 having
15 the different thicknesses as described above. Therefore, the productivity of molded
substrates 4 (divided resin molded bodies) can be efficiently improved.
In the fourth embodiment, minimum necessary moving distance 89 of cavity
bottom surface member 75 does not need to be employed. In this case, when mold 71
(upper mold 72 and lower mold 73) is clamped, i.e., when substrate 1 of upper mold 72
20 is pressed by the mold surface of lower mold 73, tip surfaces 76a of elastic partition
members 76 abut (or are pressed onto) substrate surface 1a.
Further, since the resin in divided cavities 77 is pressurized by moving cavity
bottom surface member 75 upward, with tip surfaces 76a of elastic partition members
76 being pressed onto substrate surface la, the height of elastic partition members 76
25 can be set to be equal to the thickness of the divided resin molded bodies.
In this case, granular resin 12 can be supplied into lower mold cavity 74, with
the mold release film covering the entire bottom surface 74b of the lower mold cavity,

or a predetermined amount of granular resin 12 can be individually supplied into each
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15t r apezoi dal shape having a semi -elliptical shape of an end surface.
In Fig. 17C, a groove 103 has a trapezoi dal shape having a tapered
shape of an end surface. In Fig. 17D, a groove 104 has a trapezoi dal
shape havi ng a wedge shape of an end surface. In Fig. 18A, a
groove 105 has a V-shape. In Fig. | 8B, a groove 106 has a

round- bottom shape (cylindrical vault). In Fig. 18C, a groove 107
having a narrow 20 wdth is formed in resin nolded body 56 (divided
resin nol ded bodies 48). In Fig. 18D, two grooves 108 each having the
sane trapezoi dal shape as that of Fig. 17A are fornmed in a row.
Connect ed rafsiividgbeaviten 794 t hat has been cured in resin connection
path 52 is forn%% 8 u%er gpposite sides of each of grooves 101,

102, 103, 104, 18" A 25and 108 described above. In the fifth
enbodi nent, as i i Il icOns
T01, 105, 103, 104 g g A RN RE RS
56 (48) of ted/Peands@Bstorl@De 49gxanAed fi7DiandtIBR tpriélestowt hanpitswinehae:

of warp of | ded substrate 49. . Sixth Enbod| ment,. . A sixth
enbodi frent WA FONGHBIEA0RS holEahans WaRTYIPed FP-Hisnesisionaly. othieh fgformed
19A to 19B.; j i i I

Lip porti onngrn ol HRp a8 eled R O RRIBLANB U] o hipRs SR AT niladiien

i n the firstoldotf (partition erdndetrsdiitod thematdd @emb@BmBniconnect i on pat h

bei ng provided at e tip surface_ of, the partitjon nmenber. The sane
function and eff H' 0 tﬁ%{ﬁec@B gmhediment isfischopEmandleed wbsirate d9shpwun

obtai ned | e XA AUBRHTToove 57 WFIn BRSPS, Br8BL 408

menber 111 inc ing a resin nnecti on pat n ga ving a
slit shape trascriptionl afithd ¥aps bfipe pomibn @6t (tip aufdkadsa)lcfbartbfonaghbdriddnas
10menber 111. Fig. 19B shows a partition nmenber 113 includin

r ect angul arnrtB% pSFORGFHARRGMSAL phssame funstign 2pd elegt a3 thet of the apares i n

the illust réﬁ@éﬁi]ﬁé@% e Mtaed grpthgtﬁtrf%‘geﬁgﬁ%g&tpf partition menber

113. In the sixt odinent, as in ove enbodi nents, resin

cured in resin cirfigctiiaga gpadvesl 01 b2 rairtimbliéd bedp 58 sditidee RGC o ticl ®5kiRs
portion. Further, in the sixth enbodinent, as in the above

enbodi nent s+&tfpenedsgy ygsteae | bane ferezatslel shans) IndfigelB.@ gyees t02dns a
rrerrberig 11]Tr§ﬂégoi%1&lsshgﬁéhal?1?néjﬁ génjligeefﬂpﬁc%] shape of an end surface. InFig. 17C, a
groove 103 has a trapezoidal shape having a tapered shape of an end surface, In Fig.
17D, a groove 104 has a trapezoidal shape having a wedge shape of an end surface.
In Fig. 18A, a groove 105 has a V-shape. In Fig. 18B, a groove 106 has a
round-bottom shape (cylindrical vault). In Fig. 18C, a groove 107 having a narrow
20 width is formed in resin molded body 56 (divided resin molded bodies 48), In Fig.
18D, two grooves 108 each having the same trapezoidal shape as that of Fig. 17A are
formed in a row. '
Connected resin portion 54 that has been cured in resin connection path 52 is
formed on outer opposite sides of each of grooves 101, 102, 103, 104, 105, 106, 107
25 and 108 described above. In the fifth embodiment, as in the second embodiment,
grooves (concave portions) 101, 102, 103, 104, 105, 106, 107 and 108 formed in resin
molded body 56 (48) of molded substrate 49 can efficiently prevent the occurrence of
warp of molded substrate 49.
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efficiently prevent the occurrence of warp of nolded substrates 4 and
49. Note that resin connection path (fin gate) 112 having a slit
shape (thin filmlike shape) shown in Fig. 19A may have a thickness
of 100 p.mor |ess. Seventh Enbodi nent 20A seventh enbodi ment w ||
now be described in detail wth reference to Figs. 20A to 20B. The
sevent h enbodi nent provi des exanpl es of form ng concave portions to
prevent warp in a resin nolded body in order to efficiently prevent
the occurrence of warp of a nolded substrate. In the seventh

enbodi nent, the concave portions fornmed in the resin nolded body can
reduce the occurSigh@&@miaddimentp of the 25npl ded substrate, thus
efficiently preventing the occurrence of warp of the nol ded substrate

In Fig. 20A V- hapducrgpesiveat willmoxy ke deserbes mdesinvish efersnes torfdes 49A
t ' i : | ate 116..
Pest o ol add BB gy ThHERH dRbABAAIIaddoo A Ao SRS Bt g,

chi ps 2 nounifect)ofpatibish hitnthed 21,148 dnldey cadearited if iavfirsi 10 Gingh e@6édiments,

V- shaped grooves (concave portions) 17 to prevent wa%gbare formed
al ong dot h #th pre§issRaceiongath bpingprg vided abihe tip suelagy oldbe pamition member.

o os 116 Do AufteRh SHTLAEE A BUERED ifle BPLY AR BN chaB® o

grooves 117%btalheriafths sixth gmiddémexanpl e shown in Fig. 20A (by V-shaped
grooves 17 to prevent warp), the occurrence of warp of nol ded
substrate 116 cdfigb@ estows apprtiforynember kld. including ajrgsiricgnnegti path (fin

predet erm 2%?3%8 qlllg'?lg{rmgfa sﬁf’é}{{gé Eth{n' fﬁﬁ%lil\?\éﬁ%&&a@ﬁ&q Iapvseu,rﬁgé 11 13*1203 pé%%'ip%rlig

formed as ave porrtilons reve a resitn no

on a 1®nol dgembetigllr aFg, 128 ,shéwsh Parkbbe ecbnitedY 11 iR hidhed dialBular resin

conpressed and nol ded sem conductor chips 2 nmounted on substrate 1.
I n the exargonecciieswathsfthrpugh gates) 1 (4dityyp Ipethis i B iBvsitaredcyampled at a tip
portions 121

Port onS ek PSR RCY, QSRR SRR RO 1355 ©
(by small comsRY8emS) rbdifREred 2d rdsh dNBN@Idh pABHsR)I 2 ahB 9 1 D660 R RnAEcted
warp of nol ded 15substrate 120 can be efficiently prevented.
resin portion.  Further, in the sixth embodiment, as in the above embodiments, the
15 grooves (concave portions) formed in partition members 111 and 113 can be utilized to
efficiently prevent the occurrence of warp of molded substrates 4 and 49. Note that
resin connection path (fin gate) 112 having a slit shape (thin film-like shape) shown in
Fig. 19A may have a thickness of 100 um or less.
Seventh Embodiment
20 A seventh embodiment will now be described in detail with reference to Figs.
20A to 20B. The seventh embodiment provides examples of forming concave
portions to prevent warp in a resin molded body in order to efficiently prevent the
occurrence of warp of a molded substrate. In the seventh embodiment, the concave
portions formed in the resin molded body can reduce the occurrence of warp of the
25 molded substrate, thus efficiently preventing the occurrence of warp of the molded
substrate.

In Fig. 20A, V-shaped grooves 117 are formed as concave portions to prevent

warp in a resin molded body 115 on a molded substrate 116, resin molded body 115
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Ei ght h Enbodi nent An ei ghth enbodi ment will now be described in
detail with reference to Figs. 20C, and 21A to 21C. The eighth

enbodi nent provi des exanples of form ng convex portions to prevent
warp on a resin nolded body in order to efficiently prevent the
20occurrence of warp of a nolded substrate. In the eighth enbodi nent,
the convex portions to prevent warp forned on the resin nol ded body
can reinforce a force against a force that causes warp of the nol ded
substrate. Accordingly, these reinforcing convex portions can
efficiently prevent the occurrence of warp of the nolded substrate.
In Fig. 20Cncldmngedeatpeessédved meidtbsendtofdlicenplchipsiZdapuriedbh s@nd@X. In
portions 25124 are forned ES conyex portions to prevent warp on a

resi n nol delde5EUYPIE showm b gt Qe & -ehaped mapeyes fepncavesiontions) dédo Brsagnt

122 i ncl udi I 3 ] duct o i NS ;.2 nte n
substrate 1&9?%9mrﬁlg§ gﬁ)ﬁlgg ggjhrgc))i\ggg ?1% . @%&?@3%&1 a(sgjlc’?rt;@]‘;l‘d;e- qllrfif‘g?ﬁl g ﬁﬁﬂﬂsgate
convex por t L.onEhik24 ptedetprreined humberdf diidiviiibmegia tnélde BRI QPT 1824r€ arranged

positions of resin nolded body 122. Therefore, in the exanple shown
in Figd 2007 afagian subgraiek bp o thapederroxes bl 7or dhsraforsainghe exaneple shown
occurrence Qfp: § e n.\oe efficient

revented. TriE 0 Gy VRIRE efubhe [Pt eeh SRR BB TRe of o el ent
warp on a rmsldedSomstded Isady bd 2ficiumtly pi@leied. substrate 126, resin

nol ded body 125 jncluding conpressed and nol ded seni conductor chips 2
mount ed on’ subst dtig 208, ppredsiermingapnmbshefvsimpledikg) spalhconesmg peitves
rimribs 12 RV I i | ong. si de. dir.ectjo f
substrate 1?201%&%1: up\éeag%grllf% ggfgﬂé*%ésr ?‘r'l&rtn‘ﬁ ed p5ay 1&%@?& Iﬁ)fgyr glfgo?“e?

i n t hed exanpbkies howiratent 26 gsindddidédYodyoNg intliging BhprdiSedlend thlded
prevent warp), the 10occurrence of warp of nolded substrate 126 can

be effi ci entdmicyidugionchias 2 mpupteg onzubstrae #i bl the wampld shewn it Bigv 268,

portion to pf esi.n ded body 128 on a nul.ded .

P obst rat o 185F¥EcehRhEN Syl ot Gt LB hetioR et dududiin amopeies
sem conduct pdsitidiis PE th re¥iH RioddkdBdbd§ UDThERERe, kn thdexahBIEARWR 1B FHHOUB (b
Fig. 21B, an outer rimrib 130 is provided along an outer rim

15i ncl udi ngsmeabcansa RirHensdi2l de prayantanapiiibe ocavrmdecedifiversp iob madded
subst fgte 1su%gtrﬁg 12585 be efficiently prevented.

Eighth Embodiment

An eighth embodiment will now be described in detail with reference to Figs.
20C, and 21A to 21C.  The eighth embodiment provides examples of forming convex
portions to prevent warp on a resin molded body in order to efficiently prevent the

20 occurrence of warp of a molded substrate. In the eighth embodiment, the convex
portions to prevent warp formed on the resin molded body can reinforce a force against
a force that causes warp of the molded substrate. Accordingly, these reinforcing
convex portions can efficiently prevent the occurrence of warp of the molded substrate.

In Fig. 20C, a predetermined number of (dimple-like) small convex portions

25 124 are formed as convex portions to prevent warp on a resin molded body 122 on a
molded substrate 123, resin molded body 122 including compressed and molded
semiconductor chips 2 mounted on substrate 1. In the example shown in Fig. 20C,

(dimple-like) small convex portions 124 to prevent warp are arranged in appropriate
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surface of resin nolded body 128. Therefore, in the exanple shown in
Fig. 21B (by outer rimrib 130 to prevent warp), the occurrence of
warp of nol ded substrate 129 can be efficiently prevented. In Fig.
21C, ribs are formed as convex portions to prevent warp on a resin
20nol ded body 131 on a nol ded substrate 132, resin nol ded body 131

i ncl udi ng conpressed and nol ded sem conductor chips 2 nounted on
substrate 1. In the exanple shown in Fig. 21C, a predeterm ned nunber
of small ribs 133 are provided on side surfaces of resin nolded body
131. Therefore, in the exanple shown in Fig. 21C (by small ribs 133

to prevent pagitighs oft le6in el d 80dg e 20f TRERTRE, ifBhedniibsiovat i@ FI820C (by
25can be efficiently prevented. Note that a | ar ge substrate can

be used i n sawdlroprex pistiensord te pyeninEas . threecuaragh iavarp of meddadaubstrate

having a s t._ sid nore and a | ong side of 250 nm or
nore can bgaé§3%b gﬁ%mnﬁypﬁﬁeﬁgdthe above enbodi nents have been

descri bed as usilpgi@ 2uhef16§)§etfbmm ds@Bh e BirEbntb préyvehteai @fekinC
resin material can ed. I n each of the above enbodi nents,

vari ous formelded b@@sm m@pldad §ul§¢r@t¢ 126, esimespidedrhody 1 4 mphldgvrganul ar

Sresi ), o PR RS Sl BBl birsponadie et RiG b et a M ned

particle digaRbRS shdivatin FRUDI ANIchPRWESIm kRS 10T arcfprb@igbd al@sag @ikisdh ailfn
partlcle form(particle resin a resin material in paste form (paste

resin), or wdedimsictiomaf swbstdte il pntaabipeer fuofage of mbﬁnenoldecébery Edn 0 erefore
| oyed f :
51 17 Gone- BB ShoRBB T8 2] dPE TR OH R RLS YL/ PRy eBpBRF fhb ed

resi nygrat erd@lirréRBOX Wal L8 idlde@ BubiBaldSI®E.cah 'Be eftcierfly gréRnlaove
enbodi nents, various types of resin materials such &s a transparent

resin material, IaRgai8, acidns foreedas agomvaxglortiar togreesi warpperes realn

i ncl uding a gﬁog Bc%)y IZ%U(PnSEE rerllrc])fd%d substra[ fﬂ?gsgne%%ldse:g%%&? Tffin%ﬁjrglin%e

used.
compressed and molded semiconductor chips 2 mounted on substrate 1. In the

example shown in Fig. 21B, an outer rim rib 130 is provided along an outer rim
15 including the long side direction and short side direction of substrate 1 on an upper
surface of resin molded body 128. Therefore, in the example shown in Fig. 21B (by
outer rim rib 130 to prevent warp), the occurrence of warp of molded substrate 129 can
be efficiently prevented.
In Fig. 21C, ribs are formed as convex portions to prevent warp on a resin
20 molded body 131 on a molded substrate 132, resin molded body 131 including
compressed and molded semiconductor chips 2 mounted on substrate 1. In the
example shown in Fig. 21C, a predetermined number of small ribs 133 are provided on
side surfaces of resin molded body 131. Therefore, in the example shown in Fig. 21C
(by small ribs 133 to prevent warp), the occurrence of warp of molded substrate 132
25 can be efficiently prevented.
Note that a large substrate can be used in each of the above embodiments. For
example, a substrate having a short side of 70 mm or more and a long side of 250 mm

or more can be used.
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Whi |l e t he above enbodi nents have been described as using granul ar
resin, 15liquid resin (fluid resin) such as silicone resin can be
used. In this case, first, the liquid resin (fluid resin) such as
silicone resin is heated in a lower nold cavity. At the sane tine,
sem conductor chips nmounted on a substrate are imersed in the fluid
resin (nolten resin) heated in the lower nold cavity, to pressurize
the resin in the |lower nold cavity by a cavity bottom surface nenber
Thus, by curing the resin in the lower nold 20 cavity thereafter, a
nol ded substrate can be obtained in which the sem conductor chips on
t he substrat e havhildehenbseadrribdimtns davectsien demiribed abosgyg & chermdsatisg n)
havi ng a shape corresponding to the shape of the, |lower nold cavity.

I n each of1@%%“&5%@5aéhﬁﬁﬂﬁﬁﬁﬂ?§¥HFH%W§@J@5PFéHm¥acuun1nDIding can be

enpl oyed i n whi e ai iR d it L\
cavities) cut ogFe%?Bﬁﬁg g%%%? eo%?@n#% Sﬁgﬁ%ﬂ§§§¥?%ﬁé&g§'1gsghasa
forci bl e dirssihatageiaiiragramdacforaggranviactesing, puegn niaesatin Hquid form (liquid
predet ermi ned degree of vacuum.in the |ower nold cavity (divjided
cavi ti%®s) . resin), a s waterabin the i pewesbyingkpredcteamined pficlgshigmeter
rel ease fil . r el R > I .
rel ease fi I#tésﬁfoﬁ%ﬁﬁg&cﬁgggg & ?Jrng?ﬁ %51 a} {rngarf%ﬁ ﬂg\gﬁﬁb&gﬁﬁﬁﬁgu haqﬁ%l e

is placed ahattha ippeseforiMipdste JsBHs®@ of resimn{0aeal i bl foml dablel regisecan
film, and a resin material such as granular resin is supplied to a
resin supplle eerexdde portion (through hole) of the frame and

flattened. Then,, i n_.thi e e i whi ch:
i ncl udes the pr el&?fi Chrr(gq tﬁe rgllge(ﬂ;eeaesmeg01B ?r\]%#tg}lf%r ‘{;‘%gjp%{’%%gk%ﬁgﬁj?%ggﬁ%@a%m
bet wepm SuppBicom@sinPvedn ¢pdixeibasctinesin nididial oty $¢sdp| cvn o RSV e

portion of the franme is placed on a lower nold cavity (cavity
openi ng) with tHaeagh of the pbarseemhadimenis. sppedelypeeliredia massipls spebas a

he fl d | in i . i .
ol ease 1 1R Hrah pffElepyl S yBRR el REAE b b BB E P ing =

i's covered MidsphdrREbsiaIce of &lfRafecdnk bubstahbdlgan Bh@eentire flattened
granul ar resin can be supplied at a tine 10into the | ower nold cavity

(di vi ded cavi ti e%hile thecgboye ambpdineatshgve bees degeebed; asmsingigranuisigesin| d
boverenbodt RIS (HE SEm SRR et EP E RoBec b anren o e Eubtbily'c
can be seal ggliddsth (RS fesin stdheas!sABhe FARInds BBMted th 4 Fiwer dRsld 620yl | @3 the
covered with the precut nold release film
same time, semiconductor chips mounted on a substrate are immersed in the fluid resin
(molten resin) heated in the lower mold cavity, to pressurize the resin in the lower mold
cavity by a cavity bottom surface member. Thus, by curing the resin in the lower mold
20 cavity thereafter, a molded substrate can be obtained in which the semiconductor chips
on the substrate have been sealed into a resin molded body (cured resin) having a shape
corresponding to the shape of the lower mold cavity.
In each of the above embodiments, the so-called vacuum molding can be
employed in which the air within the lower mold cavity (divided cavities) cut off from
25 outside air is foreibly discharged by forcible discharge means such as a vacuum pump,
to set a predetermined degfee of vacuum in the lower mold cavity (divided cavities).

In each of the above embodiments, a precut mold release film (one precut mold

release film) can be used as mold release film 8. In this case, first, a frame having a
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151 n each of the above enbodi nents, the resin material (such as
granul ar resin) can be supplied into each of the divided cavities
formed by the partition nmenbers provided on the cavity bottom surface
menber. In this case, the nolten resin (fluid resin) heated in the

di vided cavities generally flows slightly in the divided cavities.
Thus, the occurrence of damage or break to wire (which electrically
connects the 20 substrate to the sem conductor chips) inmmersed in
the nolten resin, or the occurrence of wire sweep can be efficiently
prevented. As a result, the electric characteristics of pieces that
are formed thyughhdle igplpcesidet the preceidnpldseleasninofont Ipeeuubhﬂkﬂreﬁabtsﬁha)t, e
can be -efficiently inp rozgg In e ch of the above enboﬁggen

di vi ded r e$PA 2B ERIBGHFUCE 28 g(qng FESHDIS FHBPIRSHB @y R PRI Coicg e Bortion

thi ckness M ﬁ%@lﬂo@%tof Ae frdifie R fid 5&19@ RRhe %r) thg’]%étg,ochgﬁ’aﬁénehﬁﬁmlefror

exanpl e. essary novi ng st ances m ni‘mum
necessary ekss{whigh lincludey rtmgprelm aid e2188e Gian ahé tienfyame) s @seredibetavecibe

set to 0.2 mMmmor |less, for exanple. I.n each of the apov odi e
for exanpl elpp%@ddpwpﬂ@aldﬁesmewedéan SHBRIY 6enc@X R PAKIPE 03 ke%rb@%&sél aggdl

0.7 mm and n1 set
Co o1 o oA BWRR SRS Mot fREEAR b BRGATAFARII AR08
nmoves el asttheabdtwean mnsmte flaae@drgemgjm redin @éndmpp@bﬁ)getheckvw tl-@dﬂmldg

the m ni num necessary el astically noving distance of nm t
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net hod for a sem conductor chip, conprising the steps of:
film.

15 In each of the above embodiments, the resin material (such as granular resin)
can be supplied into each of the divided cavities formed by the partition members
provided on the cavity bottom surface member. In this case, the molten resin (fluid
resin) heated in the divided cavities generally flows slightly in the divided cavities.
Thus, the occurrence of damage or break to wire (which electrically connects the

20 substrate to the semiconductor chips) immersed in the molten resin, or the occurrence
of wire sweep can be efficiently prevented.  As a result, the electric characteristics of
pieces that are formed by cutting predetermined positions of the molded substrate can
be efficiently improved.

In each of the above embodiments, divided resin molded bodies 3 (resin molded

25 body 33) can have a thickness (the height of the partition member) of 1.0 mm or less,
for example. Minimum necessary moving distances 24 and 88, or minimum necessary
elastically moving distance 88 can be any value, and can be set to 0.2 mm or less, for

example. In each of the above embodiments, for example, the divided resin molded



preparing a partition nmenber for partitioning a cavity to forma
plurality of divided cavities; 5providing said partition nmenber to be
attachabl e to and detachable froma nenber formng a bottom surface
of said cavity, such that a height of said partition nmenber fromthe
bottom surface of said cavity has a length equal to a thickness of a
resin nol ded body to be forned, and that a resin connection path for
adj usting anounts of resin in said plurality of divided cavities can
function; 10supplying resin into said cavity; pressi ng, when
pressurizing said resin in said cavity by the nmenber formng the

bot t om sur ftadies ehn Baveth thixkhésy of 8. 7tinm, abd frgienod naRbwdnpROYingi dinamesdér
onto a substrate, to adjust the anmounts of resin in said pIuralltg of
di vi ded caandi88sappe ﬁ%tlt‘P DA s dlterpadisicly, Esrieeaht Pf)‘ﬂlJ ptifiongpgmber that
15curing s %ngves%ﬁsﬂcatllg/ lgfagnséc% g h'é%ﬁ{ G»/hﬂ":@ll 198&%@8‘% hggheamg%l%?ﬁ{ne
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resi n 3ol debie Bueknsss @féb%dw A uerimoddegehdissitrsiaraelded ey described abgve.
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claim1, erein ep’ of 'supplying resin i

cavity, saighdieay @cgusnﬁ)mglbb@gdnﬂgg lJahim.of said plurality of divided
cavities at a tine. . The conpression nol ding nethod for_a
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P the terms of the appended claims.
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preparing a partition nmenber for partitioning a cavity to forma
plurality of divided cavities; 5providing said partition menber on a
menber formng a bottomsurface of said cavity while elastically

bi asing said partition nmenber, such that a resin connection path for
adj usting anmounts of resin in said plurality of divided cavities can
function, and that said partition nenber protrudes fromthe bottom
surface of said cavity, and setting a height of said partition nmenber
fromthe bottom surface of said cavity such that a tip 10surface of
said partition nmenber presses a substrate when pressurizing resin in
sai d cavit yWHAT feCiradki&D fSor m ng t he bottom surface of said cavity;
supplying said resin into said cavity; pressing, when pressurizing
said resin in said cavity by the nmenber form ng the bottom surface of

sald cavity, theitlR SHblea6n Rloidifk R ol b SlniIBIRR bflsi
15substrate, to adjugt ?he annﬁhtgéo reg?nhgﬂnggl 3?3@3%8&?§§PPP3§
by utilizi ngegsudfcti on of said resin connection path; and curing

said resin to forma.resin nol ded body having a groove having a shape
cor respondi ng t oPAPEMEFPBHIUNEMpEfof PRTGHOMBRGSAViLy to form a pluralitysgdj d
resin nol de i:ncl.uding a plurality of divided resin nol ded

bodi es 20pa§??§?§%@ﬂ&%y said groove, and said plurality of divided
resin Hol ded bodpresidéardaid plitich mgmaeswriccmmachubieon aabliidetachable from a

member forming a bottom surface of said cavity, such that a height of said partition
member from the bottom surface of said cavity has a length equal to a thickness of a
resin molded body to be formed, and that a resin connection path for adjusting amounts
of resin in said plurality of divided cavities can function;
10 supplying resin into said cavity;
pressing, when pressurizing said resin in said cavity by the member forming the
bottom surface of said cavity, a tip surface of said partition member onto a substrate, to
adjust the amounts of resin in said plurality of divided cavities by utilizing said resin
connection path; and
15 curing said resin to form said resin molded body having a groove having a shape
corresponding to a shape of satd partition member,
said resin molded body including a plurality of divided resin molded bodies
partitioned by said groove, and
said plurality of divided resin molded bodies each including a semiconductor
20 chip.

2. The compression molding method for a semiconductor chip according to
claim 1, wherein
in said step of supplying resin into said cavity, said resin is supplied into all of

said plurality of divided cavities at a time.
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5. The conpression nolding nmethod for a seni conductor chip according

to claim4, wherein in said step of supplying resin into said
cavity, said resin is supplied into all of said plurality of divided
cavities at a tine. 6. The conpression nolding nethod for a

sem conductor chip according to claim4, wherein in said step

of supplying said resin into said cavity, said resin is individually
supplied into each of said plurality of divided cavities. 7. A
conpression nold for a sem conductor chip, conprising: a cavity
havi ng an upward opening; a setting portion provi ded above said

opening, on whi cf) arRUWRHH&RNGANARE nffkod for a seiiddhdeiSCHIT 2RIAHELOTo

chip nmounted on said substrate being directed downward; 5a resin
mat eri al tcclge bugpkéied i nto said cavity; heating neans; a

mechani sm for cl.osi.ng, said substrate, and . said cavity.to each other, .
to i nmmerse the §8ﬁ?‘5§?ﬁcﬂ’®%&?ﬁi¥wgﬁe%\?ﬁq %38?1V1§’a?ﬂd§ Fr‘%&@ﬁuﬂﬁ%ﬂpﬁ’@ﬁd
resin in sahth GaN bt ¥id Pty BYdiSfIed chgatd ng means; 10a cavity bottom
surface nenber for pressurizing sald nolten resin in said cavity from

a bottom surface side of said cavity; a partition nmenber provided in
a predeterninedtgos'tion on the ottogké%rface of said %avity,,tor
partitioning sai PPPrEsYor 158 BEHod) 1Pt § SERICARHCEE $hiPa 6o PEENg Higd
a resin configgtdron path for adjusting anounts of resin supplied into
said 15plurality of divided cavities, a height of said
partiti on nenberprépamgtayeriitodt memberrfbapatiobniagiadaciayict fprih @iphgakgtoft o
have a | engt.h. equal. .to a predeterm ned thickness of a resin nolded
body to be 18%%&8?“%%@ said partition nember corresponding to the
predetgrm ned t hi6ka8$SaRf partition member on a member forming a bottom surface of said
cavity while elastically biasing said partition member, such that a resin connection path
for adjusting amounts of resin in said plurality of divided cavities can function, and that
said partition member protrudes from the bottom surface of said cavity, and setting a
height of said partition member from the bottom surface of said cavity such that a tip
10 surface of said partition member presses a substrate when pressurizing resin in said
cavity by the member forming the bottom surface of said cavity;
supplying said resin into said cavity;
pressing, when pressurizing said resin in said cavity by the member forming the
bottom surface of said cavity, the tip surface of said partition member onto said
15 substrate, to adjust the amounts of resin in said divided cavities by utilizing function of
said resin connection path; and
curing said resin to form a resin molded body having a groove having a shape
corresponding to a shape of said partition member,
said resin molded body including a plurality of divided resin molded bodies
20 partitioned by said groove, and
said plurality of divided resin molded bodies each including a semiconductor

chip.
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.'said resin ol ded body being arranged to be attachable to and

detachabl e from said 20cavity bottom surface nenber. 8. The
conpression nold for a sem conductor chip according to claim?7,
wherein said resin connection path has a slit shape. 9. A

conpression nold for a sem conductor chip, conprising: a cavity
havi ng an upward opening; a setting portion provided above said

openi ng, on which a substrate can be set with a sem conduct or
chip nounted on said substrate being directed dowmward; 5a resin
material to be supplied into said cavity; heating neans; a

mechani sm for clfsiTig @aiflessiohshdlaing nddihod ford se@vdoniudter @as Beddtdifg to
to i merse said sem conductor chip nounted on said substrate in
nol t en r esiaimd.sdegeis avi ty forned by said heating neans; 10a cavity

bottom surface gigrggﬁrstg %Ef Scéﬁgil?lgrerés@ 1% §d§5 g.a‘.%lt, ;S/E'%B LS {sglubﬁrﬁbeﬁiaih%n%le(?f

cavity froma bottom’s a sai d cavrty; a part

provi ded i rsaill pluedief F diiided cpasdstdt afingd t he bottom surface of said
cavity, for partitioning said cavity to forma plurality of divided
cavities; a resin connection path for adjusting anmounts of said

mlten resin in gal ﬂle compression molding method for a semiconductor chip according to
claim 4, wherein
in said step of supplying said resin into said cavity, said resin is individually

supplied into each of said plurality of divided cavities.

7. A compression mold for a semiconductor chip, comprising:

a cavity having an upward opening;

a setting portion provided above said opening, on which a substrate can be set
with a semiconductor chip mounted on said substrate being directed downward;

5 a resin material to be supplied into said cavity;

heating means;

a mechanism for closing said substrate and said cavity to each other, to immerse
the semiconductor chip mounted on said substrate in molten resin in said cavity formed
by said heating means;

10 a cavity bottom surface member for pressurizing said molten resin in said cavity
from a bottom surface side of said cavity;

a partition member provided in a predetermined position on the bottom surface
of said cavity, for partitioning said cavity to form a plurality of divided cavities; and

a resin connection path for adjusting amounts of resin supplied into said

15 plurality of divided cavities,

a height of said partition member from the bottom surface of said cavity being

set to have a length equal to a predetermined thickness of a resin molded body to be

formed, and said partition member corresponding to the predetermined thickness of
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- 15plurality of divided cavities; and a mechanismfor _
el astically biasing said partition nmenber with respect to said cavity
bott om surface nenber, a height of said partition nmenber
fromthe bottom surface of said cavity being set such that a tip
surface of said partition nmenber presses a surface of said substrate
20when pressurizing said nolten resin by said cavity bottom surface
menber . 10. The conpression nold for a sem conductor chip
according to claim9, wherein said resin connection path has a slit
shape.

said resin molded body being arranged to be attachable to and detachable from said

20 ‘cavity bottom surface member.

8. The compression mold for a semiconductor chip according to claim 7,
wherein

said resin connection path has a slit shape.

9. A compression mold for a semiconductor chip, comprising:

a cavity having an upward opening;

a setting portion provided above said opening, on which a substrate can be set
with a semiconductor chip mounted on said substrate being directed downward;

5 a resin material to be supplied into said cavity;

heating means;

a mechanism for closing said substrate and said cavity to each other, to immerse
said semiconductor chip mounted on said substrate in molten resin in said cavity
formed by said heating means;

10 a cavity bottom surface member for pressurizing said molten resin in said cavity
from a bottom surface side of said cavity;

a partition member provided in a predetermined position on the bottom surface
of said cavity, for partitioning said cavity to form a plurality of divided cavities;

a resin connection path for adjusting amounts of said molten resin in said

15 plurality of divided cavities; and

a mechanism for elastically biasing said partition member with respect to said
cavity bottom surface member,

a height of said partition member from the bottom surface of said cavity being
set such that a tip surface of said partition member presses a surface of said substrate

20 when pressurizing said molten resin by said cavity bottom surface member.
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10. The compression mold for a semiconductor chip according to claim 9,
wherein

said resin connection path has a slit shape.
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