RESI N- ENCAPSULATI ON APPARATUS AND MANUFACTURI NG METHOD OF

RESI N- ENCAPSULATED ELECTRONI C COVPONENT 5 CROSS- REFERENCE TO RELATED
APPLI CATI ON This application clains priority from Japanese Patent
Application No. 2010-170011 filed on July 29, 2010. The entire subject
matter of the Japanese Patent Application is incorporated herein by
reference. 10 Technical Field [0001] The present invention relates to a
resi n-encapsul ati on apparatus and a manufacturing nethod of a

resi n-encapsul ated el ectgp8hEF UTIGEA PP GRRSANPL | on net hod) for

perforning resin-encapsulation of a chi p-shaped el ectroni c conponent

15( her ei naf t eMANEFAOTRIRING RETHOD 'GINRESIN-ENQUBSUL ATED RIHGTRONED
integrated circuit (1C, a chip of a light emtting diode (LED), or the

| i ke. Background Art [0002] 20Her et@ﬂbﬂg?NEE?l n- encapsul ati on of one or
nore than one chip nmounted on a circuit board (hereinafter, referred to as
the "substrate" as appropriate) such as a lead frane, a printed board, or

the likg hmﬁgg%?FER@N@Ewm&rmlﬂm%ﬂdN a resin-nol di ng

t echnol ogy. ding die (a resin-encapsulation die) used in this case
i s heated to aboUhislépplication chrirat pyiority fromsJapasdse Rpient Applieatiof No.st, a
substrate is arranged 25 on a die surface of a noldi n% die, and_the

substrate 2819 20Hdtied ppfuly PRi294Py Hbeenting subischmattereotithg WpagpsgPatentinext , a

chip nmounted on the substrate is contained in a cavity having a space
provi ded o%‘Rpﬁga"W&lﬂ}nﬁﬁrpafag‘?dehﬁﬁ%ﬁ?’yf%%e%%%i ty is filled with a flowabl e
resin, and the flowable resin is cured to forma cured resin. Thereby, the
resi n-encapsul ati on of the chip nounted on the substrate can be perforned

with the cukehnical Field
[0001]

The present invention relates to a resin-encapsulation apparatus and a
manufacturing method of a resin-encapsulated electronic component (resin-encapsulation
method) for performing resin-encapsulation of a chip-shaped electronic component

15  (hereinafter, referred to as the “chip”) composed of a chip of an integrated circuit (IC), a
chip of a light emitting diode (LED), or the like.

Background Art
[0002]

20 Heretofore, resin-encapsulation of one or more than one chip mounted on a
circuit board (hereinafter, referred to as the “substrate™ as appropriate) such as a lead
frame, a printed board, or the like has been performed using a molding die by a
resin-molding technology. The molding dic (a resin-encapsulation die) used in this case
is heated to about 180°C. In a step of resin-encapsulation, first, a substrate is arranged

25  on adie surface of a molding die, and the substrate is preheated (preliminary heated)
using the molding die. Next, a chip mounted on the substrate is contained in a cavity
having a space provided on the molding die. Then, the cavity is filled with a flowable
resin, and the flowable resin is cured to form a cured resin. Thereby, the
resin-encapsulation of the chip mounted on the substrate can be performed with the cured

30  resin.



30resin. [0003] In the neantine, in the case where the substrate
arranged on the die surface of the nolding die is preheated using the
nolding die, a certain time is required until the substrate is sufficiently
preheated in the nolding die. Therefore, there is a problemthat 5 the
overall encapsulation tinme (nmolding tine) is increased (see, for exanple,

t he paragraph [0004] in JP HO7(1995)-321137 A). [0004] In order to
solve the problem the follow ng technologies in which a substrate is

pr eheat ed @ﬁkgie the substrate is arranged on a die surface of a nolding
di e have been 10 proposed. First, "A so-called out-of-die prelimnary

heating nmethod coiensdafiGmtif tisd @BSwhtre theedibbthde arrdrged oh figntie fiafaee of
predeterm ned tenperature using a dedicated prelimnary heating nechani sm

that is prtwmdeldingde isgpxehepted usiog thermeldingriie awartaip sime i$ saquined wtildep t he | ead
frame in a predeterm.ned. directian;, and .caryyi and s l.yi n he .l ead
frame that SH25asde s ?%‘qurﬂ?rﬁﬁ qdyn g‘d"‘(gd{%a\r}ﬂ??er}d r#‘g‘%ﬂgaBg’ ' g’(??on
both the di £ - gar vl k J@ée?&i%& ed (see, for
exanpl e,§ tH?Oéﬁlg%g%ﬁgFB%g?ei(%bg%%%gIIQI%;!%&:S%%1 37 A aﬁ%ﬁftéﬁgi%par agr aphs
[0012] and ph@hbh [¢00d] il XB HE7(i1995)-B22(BI4AR 73773 A). [0005] Second, the

configuration has been proposed in which plural nolding units are 20
provi ded i H0®4 esi n- encapsul ati on apparatus and i ndependent appropriate

prelimnary heating jreans. ar, rovided in the vicinities of, di Vi.ty
portions in rmvahﬂ grd%@épl_vﬁiﬂges&f’ﬁjﬁ%ﬁﬁgﬁ@?‘gg?t%: ‘?)P&Sﬁlnp%ﬁf%esgbg p&%}fi ve
ol di ng Ump}e?leatlz@ﬁefgjlfeqlhé BiHRgAN i@ RinbBOoNE aRkSulh& ¢ Hdlding\iid e Dedh

resi n-unencapsul at ed ead frame (substrate) to a predeterm ned tenperature

(see, fior exapid, Rile“Aso-agiaphut{iofdddirelanihafi @atind mathod so@b(ipng them nar y
heating means 33 in the figures) in JP HO7(1995)-321137 A),.. Didscl osure of
I nventi on PP heatipesdeasdirame o predricrmined femppature using a dedicate

preliminary heating mechanism that is provided, for example, on an arrangement part for
aligning the lead frame in a predetermined direction; and carrying and supplying the lead
frame that has been preliminarily heated to cavity portions provided on both the dies

15  through a carrying mechanism ” has been proposed (see, for example, the paragraph
[0005] in JP H07(1995)-321137 A and the paragraphs [0012] and [0015] and FIG. 10 in JP
2004-273773 A).
[0005]

Second, the configuration has been proposed in which plural molding units are

20  provided in a resin-encapsulation apparatus and independent appropriate preliminary
heating means are provided in the vicinities of die cavity portions in movable lower dies
(molding dies) provided on the respective molding units. The preliminary heating
means preliminarily heats a resin-unencapsulated lead frame (substrate) to a
predetermined temperature (see, for example, the paragraph [0024] and FIGs. 1 and 5

25  (preliminary heating means 33 in the figures) in JP HO7(1995)-321137 A).

Disclosure of Invention
Problem to be Solved by the Invention
[0006]

30 However, among the aforementioned conventional technologies, in the case
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[ 0006] 30However, anong the aforenentioned conventional technologies, in
the case where the "out-of-die prelimnary heating nethod" is enployed,
the follow ng problens nmay arise. First, before the |ead frame (substrate)
that has been prelimnarily heated is carried to the cavity portion of the
nol di ng die using the carrying neans, the substrate is cool ed. Thereby, the
substrate is required to be preheated again in the nolding die. 5

Ther ef or e, is difficult to reduce the overall encapsulation tinme for

per form ng 8 &ﬁﬁé 7 fnd e case
where the (‘:’%ﬂrg\%tfglgr%l&og? It a%gh%epen entﬂlg%gracl}er@ate %Pé’:glérnnﬁnary
heating meany ofike mlmﬂbéﬁiileth&léddefratme:qsﬂbsimmg thoak hztsttﬁ:e@prenﬂmmly Redtdikis 10
nol di ng dies provided on the respective nolding units is | oyed, there is
a possi bi | icayied kthe gavibr pastion ef tb@mwbhngﬁlemﬁl@gﬁﬂeeqanmngan@ﬂn ¢ sUhgtTaedns when

br bl ems. ¢ GoHELsof ERPSb o pH e ch Bt G ar ited Bt e lfiggdis f on of

the 150yer q*hlsre%}e qpﬁﬂﬁﬁ%ﬁl% ﬁeaﬁta% tﬁ@esvemﬁeﬂcwnﬁﬁﬁm} rg,{th& he chip is
difficult and there is a safety problem of the maintenance of the nolding

di e. NEanSrésﬁrexﬁmpsulat@nBrfdtchp[OOOQ] 20l n order to solve the

af orenenti oned problem the resin-encapsul ati on apparatus according to the
present i nd&Wilon is a resin- encapsul ation apparat us for performng

resin- encapsulatg

substrate, conpri gcoﬁ@ lgt%ﬂ?%‘ggtc Shv %‘%l r?@f%‘ﬁ%. ng gﬂe n?éheh gnttogng second

mol di ng di @padgride bidigding R hEMn3ndMI B phSAdddinT8e ﬂeﬁhﬁa bBthk caVi&d RitRe t he
first nolding die and the second nolding die are

10 molding dies provided on the respective molding units is employed, thereisa

possibility that a worker is burned by the preliminary heating means when the
maintenance of the molding die is performed.
[0008]
The problems to be solved by the present invention are that the reduction of the
15  overall encapsulation time for the resin-encapsulation of the chip is difficult and there is a

safety problem of the maintenance of the molding die.

Means for Solving Problem
[0009]

20 In order to solve the aforementioned problem, the resin-encapsulation apparatus
according to the present invention is a resin-encapsulation apparatus for performing
resin-encapsulation of an electronic component (chip) mounted on a substrate, comprising
at least one first molding die, at least one second molding die and a first carrying means
(carrying mechanism), wherein the first molding die and the second molding die are

25  provided so as to face to each other, at least one cavity is provided on at least one of the
first molding die and the second molding die, the first carrying means is capable of
carrying a substrate to which an unencapsulated electronic component is mounted to a
vicinity of the cavity and the first carrying means comprises a sheet-shaped first heater.
The first heater is capable of heating the substrate planarly during the process of carrying

30 the substrate to the vicinity of the cavity in a state where the first heater faces to a
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25 provided so as to face to each other, at |east one cavity is provided on
at least one of the first nolding die and the second nolding die, the first
carrying nmeans is capable of carrying a substrate to which an
unencapsul at ed el ectronic conponent is nounted to a vicinity of the cavity
and the first carrying neans conprises a sheet-shaped first heater. The
first heater is capable of heating the substrate planarly during the
process of carrying 30 the substrate to the vicinity of the cavity in a

state where,the first heater faces.to | strate,
and in a sf‘&sgaf\m,eaf‘g Ofﬁlg Sgﬁsggiel’ B | ac%aﬁ%gﬁgrlr%ﬁﬁ érr%%ﬁfogndpa%%lﬂ%&gﬁt%mﬁl% W

pl anarly- hﬁﬁtp?&aﬁx%até@%str&elimm ih&n%ﬁcﬁe@ufeﬁﬂogeﬁﬁlrgrfeﬁﬁdmé\gaﬁ?;s' nin
the cavity, the thernosetting resin is capable of being cured. 5[0010]

I n order t thedhdnnesdtting mbinriecapablecafbeingicateiem t he manufacturing nethod of a
resi n-encapsul ated el ectroni c conponent (resin-encapsul ati on net hod)
according to the present invention is a manufacturing nethod of a

resi n-egmaﬁﬁghﬁt ed el ectroni ¢ conponent (chip) by encapsul ating an

el ectronic*c onent nounted on a substrate, 10 conprising a first carrying
step for carrying, édier 15 4bSt ) BoreMentiotied iphotilsm Ghe tagafitiupingmethodedaon at

| east one of a first nolding die and a second nolding die by a first

carryi ng mesimsencapsulatédrjectonis doopofienti(resintaneansulstion methodhacgorfing tedhd ace of
the first nolding die or the_second qﬁl ié} di e at %@egsit'on where the
substrate P?S%é%ea-b%’d 2 ARG 405 ?/fo g@?‘ﬁﬁﬂfaﬁ’ﬁ {) Sef%?mﬁl anpi ng the
first noldi i | Gl i | s kg 15 step
for perfor ﬁl&%s&lregg&ﬁ&%hggﬁédgﬁg?%# oe?éc?(%ggeolgreng?lrl %ﬁ%ﬁ%ﬁ%@%&%%@curi ng

t he theg nogehpilisify & 68t Barkyin@step flramiiap ehe dubstedtenta deinity oDarpavitg provided
imersed in an uncured thernosetting resin in_the cavity, an unclanping
step for unslhblepitege efafirst meldipgdigianda gecond pwldingdisdy s st RrYINGENERS 2 and a
t aki ng-out .step, fo aki out resi,n-enca | at e ect r.onj nent
wth the sibErPaoshinEnE Shurft? e raat e B RE GEoL A SRARE 00 1 <
pl anarly h?fﬁﬁ(ﬁﬁg HR! a@gp?siﬁ&?@héfé apedsttdte SloveRaiRA wathaNd QA cladifingi I St

carrying neans Tn the first carrying step. Effécts of the I'nvention [0011]
25Accor di ngtep dort demging gerfirstimoldingidimand the sdcond mokbiag die, 4 ssiprepvapdaldtion t he
first carryi n%@_rreans that carries an unencapsul at ed sub;trat,e o the

vi ci ni 1§ oftep fier ResipIRIpg rasitrengapatiatipa at dhe glgrdrogiegoamone 2y SUaRrgts| anar | y
heats the unencapsul at.ed r i : ul at ed
el ectroni CHEeWﬁ%e%len 418 mn%%%éﬂ%}%%}rgl@ﬁg{fpﬁé@ %Ilgeggl of car 1r‘a>111|yng t ﬂfe&l

unencapsul #eadosdsht resth ¢ thEREVBDIN t@aRpias erp fomienbipiiy tae fit® wridihHdie

and the second molding die, and a taking-out step for taking out a resin-encapsulated

electronic component with the substrate and the thermosetting resin, wherein the substrate
20  is planarly heated using a sheet-shaped first heater provided on the first carrying means in
the first carrying step.

Effects of the Invention
[0011]

25 According to the present invention, the first heater is provided on the first
carrying means that carries an unencapsulated substrate to the vicinity of the cavity. The
first heater has a sheet shape and planarly heats the unencapsulated substrate (a substrate
to which an unencapsulated electronic component is mounted) during the process of
carrying the unencapsulated substrate. Thereby the present invention achieves the

30 following effects. First, since the unencapsulated substrate is heated during the process
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30follow ng effects. First, since the unencapsul ated substrate is heated
during the process of carrying the unencapsul ated substrate to the vicinity
of the cavity, the tine for heating the unencapsul ated substrate in the

nol ding die is reduced or becomes unnecessary. Therefore, the overal
encapsul ation tinme, i.e., the cycle linme in the nolding die can be reduced.
5[0012] Second, in the nolding die, there is no need to provide

i ndependent prelimnary heating nmeans in the vicinity of the cavity. Third,

when the mat 0 eHANGS Ok 161001 b0 ol SichE bR kT hvict B Al RE nERIdeY! N

nmeans on whf & prf oVl de ere rom the“nol di ng

di e. Ther efiphfendaBsul 5B Sitktrhtd ifVRie @ﬁ&ﬂé%%‘aﬁa i9tedub&l sFYcEbnEs lﬂinecelsﬁhiga. .
i ncreased. BRI EF DESCRI PTI ON OF THE W NGS [ 0013] G 1lis a

schemat i ¢ [theweforé,¢he elecall engasnlagina tiplegi.of the hycle twicmn thesrqldink did wn be
15apparatus according to the present invention. FIG. 2A to 2C are
partial cr C&ectional views show ng an exanple of the process fromthe
step inSV\h');lé‘d] f first carrying neans carries an unencapsul ated substrate to
the step i mﬁ ch a second carrying neans carries the unencapsul at ed

substrate. FlGs. séAnt0Oin3ke MORIinRAdit, thre & iHitecd &6 povidelindspendntfredmit@ran
exanpl e of the 20 process fromthe step in which the second carrying neans

del i ver s t heatingenaapinthavisthityf she cavidy.t olhirdd wes thefraaintenance pethemepdding whi ch
an encapsul ated substrate is farnmed. DETA L | PTI ON Ok .THE.| NVENTI ON
[0014] 25WH&HS P@%‘H@l‘?@ tﬁ‘é %f hearraeg ﬂleﬂ?ﬁc%%?gﬁe% Sﬁggﬁtﬁ IsRvided Gy to t he
present removed from the molding die. Therefore, the safety in maintenance of the molding die

10  isincreased.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] |
FIG. 1 is a schematic plan view showing an example of the resin-encapsulation
15  apparatus according to the present invention.

FIGs. 2A to 2C are partial cross sectional views showing an example of the
process from the step in which a first carrying means carries an unencapsulated substrate
to the step in which a second carrying means carries the unencapsulated substrate.

FIGs. 3A to 3D are partial cross sectional views showing an example of the

20  process from the step in which the second carrying means delivers the unencapsulated

substrate to a die surface to the step in which an encapsulated substrate is formed.

DETAILED DESCRIPTION OF THE INVENTION
[0014]

25 With respect to the resin-encapsulation apparatus according to the present
invention, preferably, in the resin-encapsulation apparatus, the first molding die and the
second molding die are provided more than one, and travel distances of the substrates to
the vicinities of the cavities provided on the respective second molding dies are different.
[0015]

30 With respect to the resin-encapsulation apparatus according to the present

5



invention, preferably, in the resin-encapsul ation apparatus, the first

nol ding die and the second nolding die are provided nore than one, and
travel distances of the substrates to the vicinities of the cavities

provi ded on the respective second nolding dies are different. [0015] 30Wth
respect to the resin-encapsul ati on apparatus according to the present

i nvention, preferably, in the resin-encapsul ati on apparatus, the first
heater directly heats the substrate. [0016] Wth respect to the

in- | ati . di_ng. h ' '
or of or abl yivpm By e apatRREP b Ao SRRk prne LSy B

further capligtulfe substrate to a die surface of the first nolding die or
the second nmolding die at a position where the substrate is overlapped with
t he cavi t y[o@nd] del i vers the substrate to the die surface, and the first

heater planarly heats the substrate until the substragte iﬁ}delivered to the
di e surface. 10[ Yothzpspeptta thersppencapsulafion sRperatisAserpus A thedhessfhar at us

according to the pr -l gvent. t sl Wely
appar ace. Parvg: BBl dn BTSSR EGH s A€ AT EAMIRRRRERMINTD,
wher ei n t hg, Hes@Bdulssthicltd AAidRd@se 63hé Apahiorling dieet tieweamdirhsdinglisd tat e
fromthe first carrying means and carrying the substrate to the die_ 15
surface, apdkitidrewbere Grecsubsizateeis overlapped ith dhesavity end delivaes thasubyiratg tdains and
i s capabl e of heating the substrat | anar |y, ynti | e suybstrate.is

ol | vor od 616 st e Are Beatpap anady Reas firet b el 05 PR Bepded o

t he SUbStr?&tﬁeﬂl asra&aelOOlS] Wth respect to the resin-encapsul ation

appar at us accor di ng ¥ the present 20 invention, preferably, in the
resin-emcapmul7pti on apparatus, the second heater has a sheet shape, and the

second heater planarly heats the substrate in a state where it is not in
contact with theVEthaesnesifodherssipenesnsulajignamarapps aecordingde theansesere

manuf acturing mel Bod iyl St e hsaRRth 350! RAhECHntrising a second

carrying means and a second heater, wherein the second carrying means is capable of

receiving the substrate from the first carrying means and carrying the substrate to the die
15  surface, and the second heater is provided on the second carrying means and is capable of
heating the substrate planarly until the substrate is delivered to the die surface in a state
where the second heater faces to the substrate plane.
[0018]
With respect to the resin-encapsulation apparatus according to the present
20  invention, preferably, in the resin-encapsulation apparatus, the second heater has a sheet
shape, and the second heater planarly heats the substrate in a state where it is not in
contact with the electronic component.
[0019]
With respect to the manufacturing method of a resin-encapsulated electronic
25  component according to the present invention, preferably, the first molding die and the
second molding die are provided more than one, and travel distances of the substrates to
the vicinities of the cavities provided on the respective second molding dies are different.
[0020]
With respect to the manufacturing method of a resin-encapsulated electronic

30  component according to the present invention, preferably, the first heater directly heats
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25 conponent according to the present invention, preferably, the first
nol ding die and the second nolding die are provided nore than one, and
travel distances of the substrates to the vicinities of the cavities
provi ded on the respective second nolding dies are different. [0020]
Wth respect to the manufacturing nethod of a resin-encapsul ated el ectronic
30 conponent according to the present invention, preferably, the first
heat er directly heats 6 the substrate in the first can-ying step. [0021]
Wth respe 6 % %gq@rgctur % met hod of a resin-encapsul ated el ectronic
conponent g S PReCEYESH® i nvention, preferably, the first
carrying nﬁﬁﬁ§ 1 further 5carr|es the substrate to the die surface and

t

delivers substrate to the die surface in the first carrying step.

[ 0022] W t Withesgpecit to tilee e facmiifgioethod nfa rmmkmlctapsnlawd electronic

resi n-encapsul ated el ectroni c conponent accor resent vention,
pr ef er abl yCompRneRAacceigig tp dgspresen %W}Oﬁgprfg* aﬂﬂg%hq fgﬁs &}P??@Sﬁﬁgl

substr r a
second bar Pyl RS 5HHS 6 B it ARCREARPACRER e Gl o ARHISMARENE. B

t he secondfigedmAi ﬂgmqgans and a delivering step for delivering the
substrate to the die surface.In the second carrying step, preferably, the
substrate [{2p] anarly heated using a second heater provided on the second

carrying nmeans ip.a state er e second heater.is 15 In _contact with
the electronic'c RRASEt tomg?)r?@]‘“ acturing gtapd p %f?é’é’fer{cﬁpsflﬁgedrﬂ?ﬁff’ﬁlét uring

met hod of @orﬁﬁaieﬂffc'es ?@;{bﬁ@s{ FhPi bR o RIRAN A 6P bl

pr esent i nvent i on pre e second eet s ape
10  step for receiving the substrate with a second carrying means from the first carrying

means, a second carrying step for carrying the substrate to the die surface using the

second carrying means, and a delivering step for delivering the substrate to the die

surface.  In the second carrying step, preferably, the substrate is planatly heated using a

second heater provided on the second carrying means in a state where the second heater is
15  not in contact with the electronic component.

[0023]

With respect to the manufacturing method of a resin-encapsulated electronic
component according to the present invention, preferably, the second heater has a sheet
shape.

20 [0024]

In the aforementioned resin-encapsulation apparatus and manufacturing method
of a resin-encapsulated electronic component according to the present invention,
preferably, the first molding die and the second molding die are provided more than one
from the viewpoint of resin-encapsulation efficiency of an electronic component etc. In

25  the aforementioned conventional technologies, in the case where plural molding units are
provided in a resin-encapsulation apparatus, the difference is caused between the
temperatures of the substrates depending on the travel distances of the substrates.
Thereby, the time for preheating the substrate again in the molding die should be set
differently. Therefore, the step of resin-encapsulation would unnecessarily be

30  complicated (see, for example, the paragraph [0005] in JP H07(1995)-321137 A).
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20 [ 0024] In the aforenmentioned resin-encapsul ati on apparatus and
manuf acturing nmethod of a resin-encapsul ated el ectroni c conponent accordi ng
to the present invention, preferably, the first nolding die and the second
nol ding die are provided nore than one fromthe vi ewpoi nt of

resi n-encapsul ation efficiency of an electronic conponent etc. In 25 the

af orenenti oned conventional technologies, in the case where plural nolding
units are provided in a resin-encapsul ati on apparatus, the difference is
caused between.the tenperatures of the substrates depending on the travel

di st ances BiY2Phe substr at es. Thereby, the tinme for preheating the substrate
again in the ml g ndieas\Bthdaig:Ael bathbhohe Rpkrantesphelad dafis st ep of
resi n-encapsul atron wou unnecessarily be 30 conplicated (see, for

exanpl e, t (wbaataytadpdfeRaobhay be dRisbD(the 8dhesidR biBkeAfhe cuf@id2gh andthe 1 n
addition, due to the difference between the tenperatures of the | ead franes

(subst r at es)bstratee Hi the easervcherethy aglreston bsbween the ¢reedesia and thasubiedsist he
cured rgsin and substrate. In the.cas re t i tween the
cured resi He‘gf’ﬂfe‘ﬁ’ﬁgﬂ%mﬁ‘&apﬁﬁ tz’eisgn%ls&é%bg%ggg@%tqﬁ%é&%rﬁggggfcpg@% e serious
problemth ' B1ike (ks h Ster,Refked & ashe Lfdek gieare and
the like (ﬂ%ﬁ%?ﬁﬁ??ﬁﬁ%ggéeefgé%ﬁt o1 as the "epr)ackage") th?it arie%%ﬂ(]% prf(:)ducts
produced t ktreqitgductsyaodiced ttabugtethe step ot repimcdnagpsolativs 1sdlscreazedalie thipoaro poor

adhesion (see, for exanple, "Sealing (resjn nolding), Assenbly Process” in
"Tabl e 1, mekasiondsesr fon gxw@@e%ﬂ#&(?%mmdf@ﬁ%m%l Rrogsss ilfly*al?lﬁ 8 |

“Manuf act uti ng.Process Factors PP\ ek Labild
Seni conductrv([) e p\[}]"@gﬁﬁ% elss;%allcllic?r§ ‘f/‘h%(g%c%éeﬁa% si1§ e%@qﬁaggbk%%égg%%ﬁé%ct or
Companyg Jgqiafya &g Reliability, Semiconductor Device Reliability™ on the website of

T v : i ba. co. u i abili Vi )
(http:// sem con. toshi ba. co.jp/product/reliability/devicel/ concept/ 118619

8_7633. ht MTOSHIBA SxnsidorgiuctdnCpmbpany, 2owedy. 2q10026] 15Further, in the

 naependentp AV B RO PN APPSR e ecspaeepy bRt A i

vicinities i~€sn1y the nol di ng dies provided on the respective
nol di ng unpgénﬁgﬁgﬁgﬁiygﬁ?ogphce t he sanme nunber of independent prelimnary

heal i ng ne 6}s the nunber of the nolding units are required to be
provided, the cost for the apparatus is 20increased. [0027] . .However,
in thelpresent i fugher iorihe eanwantional anpapaiiuseinihe pase vlisraihe epTHIgUEALes iy e
provi ded nore than one and the travel distances of the n | at ed
substrat es VY}BC}{'E‘GIWSP?H% WPEPTGIeLT F?lflalfyé’r?ﬁmglﬁlganaiaﬁ%rﬁglﬁlg(gﬁ’g%?meen t he

tenperatur Q/?ciﬁifti& HEnDERLEA in the molding dies provided on the respective molding units is

employed, since the same number of independent preliminary heating means as the

number of the molding units are required to be provided, the cost for the apparatus is

20  increased.

[0027]

However, in the present invention, even in the case where the molding dies are
provided more than one and the travel distances of the unencapsulated substrates to the
molding dies are different, the difference between the temperatures of the heated

25  unencapsulated substrates can be prevented from causing. This makes it possible to
reduce the difference in the adhesion between the cured resin and the substrate among the
molding dies. Therefore, the decrease in the quality of the package can effectively be
prevented, Further, there is no need to provide the difference in the time for preheating
the unencapsulated substrates again in the molding dies.

30 [0028]



25 unencapsul ated substrates can be prevented from causing. This nmakes it
possible to reduce the difference in the adhesion between the cured resin
and the substrate anong the nolding dies. Therefore, the decrease in the
quality of the package can effectively be prevented. Further, there is no
need to provide the difference in the line for preheating the

unencapsul ated substrates again in the nolding dies. 30[0028] Further,
even in the case where plural nolding dies are provided, there is no need

to provide the sane nunber of independen | imdnary heat.i neans as the
nunber of the mofdtHg eéfP%gl.tﬁ?ﬁ%gPéY ee?mfa&EE’ dlf’%?re)b{’ﬁoe“‘;%]pggé 08°can be
reduced. [0 Jr 1 | i} ; 1R meRRak aleus of an
el ectroni cn%e?%%gg{wn(!etﬁ%%@%@%‘%ﬁ&?%@%@hﬁ%ﬁgyof a resin-encapsul at ed
el ect r oni cHgRAPRYTEN m6lidghiesdr dberfore tueadst fin thqapphmtualvhy pe tddecslecond

heater provided on the transfer nmechani sm (second carrying nmeans) planarly
heats t he {W2Rtapsul ated substrate during the process in which the second

carrying nmeans recej ves the unencapsul ated subst ' 10
carryimy means, P@FE@@F‘%“‘[%Erﬁ%ﬁﬁgﬁ%ﬁatﬁpgap%rétﬁgsﬁ%Téelé%chm?ﬁéiloeagurface,
and del | ver sy bRt dHIBREARS MMELbIAShIEALBslinel ot Sthp@Ret ofhé s makes it
possible to heat the unehcapsul ated substrate until just before the

del i very oprdsi insanespsiftrablgrthe sdrshd htaertppotitied ofi the sandfanechmhiemef ore, t he

overal | encapsul ation tine can Preatly be red ﬂ%ﬁ' Further, even in the
case wher e (sehend ¢amying raeans plaraslydreats e ‘H’ﬁ@?ﬂ?ﬁ‘ég Sybstrateymipg Heduogess Phe 15

nolding dies.are different, the differ of the
heat ed uneﬁvj’é%stﬁ? 3‘?"88‘?5%3@% AEY r%%éﬁ&efsg%cﬁlgﬁg%\é\ﬁg@g%@%%@% ¥ rorﬁr%e(l%rﬁii ng.
Theref gge, L D&ndBELRAEEN s iRAmb@pEd1Xte@bubishBieps 0B siefde, faud tbiévers the
effectively be prevented. [Enbodi ment 1] [0030] 20Enbodi nent 1 of the

r esi n- encapaetcapsubaicdgbsirat tosthadiecudhery  (Thistthekep itgwesibleitmbeatthcon wi Il be

d i bed f i to_ FIGs. .to,. 3D - d ke it.cl |

Under st andApFReEPTIRRCd TpeFES vl v beire B AEeEp] BernoronplieE e o 1y
i1l ustrat e?léeg e gﬁj?a{cg.p”[ﬁéé?i;oye 9{9c}vtel'arﬁ%n%pfﬁfﬁﬁ&g%@tchﬁ?rgalﬁ%@é”?ehugeﬁ?‘s shown in

FIG 1, a n-encapsu i'on appar at us accordi ng t'he Enbodi nent 1
i ncl udes apypagt B@nan thewatORBérd thotaildl distdnc@s of theunemapalilaig substdtesto 3

15  molding dies are different, the difference between the temperatures of the heated

unencapsulated substrates can further be prevented from causing. Therefore, the
decrease in the quality of the product can further effectively be prevented.
[Embodiment 1]

[0030]

20 Embodiment 1 of the resin-encapsulation apparatus according to the present
invention will be described referring to FIGs. 1 to 3D.  In order to make it clearly
understandable, the figures of the present application are schematically illustrated by
appropriately omitting or exaggerating.

[0031]

25 As shown in FIG. 1, a resin-encapsulation apparatus 1 according to the
Embodiment 1 includes a loading and unloading module 2 and four molding modules 3A,
3B, 3C, and 3D. The loading and unloading module 2 is provided with a means
(mechanism) for supplying a resin material for resin-encapsulation to a molding die, a
means (mechanism) for unloading an encapsulated substrate to the next step, a control

30  portion for controlling the whole of the resin-encapsulation apparatus 1, and the like.
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3B, 3C, and 3D. The | oading and unl oading nodule 2 is provided with a neans
(mechani sm for supplying a resin material for resin-encapsulation to a
nol di ng die, a neans (nechanism for unloading an encapsul ated substrate to
the next step, a control 30 portion for controlling the whole of the

resi n-encapsul ati on apparatus 1, and the like. Illustration of these
conponents is omtted. [0032] A substrate supply portion 4 is

provi ded on the | oadi ng and unl oadi ng nodul e 2. The substrate supply
portion 4 receives an unencapsul.ated substrate 5 fromthe previous 5step
and suppligngﬂmmdfﬁﬁﬁe?HEWH@HEFSWﬁgwéesin-encapsulation apparatus 1

Furt her, aﬂbgggtion nmeans (rotation nechanisn) 6, a relay neans (rel ay
mechani sm ‘7, "and a passing board 8 are provided on the |oading and

unl oadi ng modul eA2ubd@R33ppll Poftiok 4lis ptdvédedasithé badinglaed enlpadingimerdela@sul at ed
substrates 5 are arranged on 10 the respective conponents are virtually

i |1 ust rat e@hésubstsese sunpleportion ¢ reagiven an Anepsasiatedsehdmtq 3 ?T@méh‘%iplieé’@?%ngl es

of thin_dashed ]Jine. The i1hin chaj,n doubl e-dashed || ho t he
unencapsul %PF%W‘JS%‘BB]E?%‘F@ tge jsidgp ? JERTSRCAPREA NP Pb‘ljéﬁlrs 13 ac gﬁrég\&’[a%e
conmponent . ' bR tiBgin dReRcansitheshddhstingt e 5
is held Onrq[-[ﬁgmﬁ%éwaeﬂ? @Pﬁ?&%ﬁ%énﬁ%ng%ﬁr 1%?8034] t A fi r%t
carryi ng ne&id 8rd fravideduwe theiloadinpeand whlcadotgmoduwew2r t he four nol di ng

nodul es 3A, 3B, 3C, and 3D is provided (when the synbol "+" or "-" is not
descri bed, [@0B8] "X direction" indicates both of the "+X direction" and "-X

direction"). Lower_di 10 are p I L Ve i dul es
3A 3B, 3C and TCOEpabel Gl HF ttbb SR P R T €
resin {4 hafpeWedpeclie (ﬂﬁ%@ﬁér@@ﬁ'ek}ﬁhﬁ% ilBfs@ate byRsttomlds be i enatur f aces of the
respective lower dies 10. The positions where the unencapsul ated substrates
5 are arr adgee-(ashed insard roctangleseafbinidashddding] afhe thin ein dovblaasheddineof
resi n-encapsul ation are virtually il Iéllstrate as, substrat.e pf itions 12.
Fur t her mor 8hovsdbgibe WF%HSW@teaé‘é ate 5 i aganged, qn-the WRPCE FUrfacg ﬁ’§pecti ve

doscr i bea. bar ety T SR BRe i b o BB Rk SR "o,
The | ower giegowlr aflcd bBhéleRBpordhe together forma nol ding die.
15  [0034]

A first carrying means 9 that moves in the X direction over the four molding
modules 3A, 3B, 3C, and 3D is provided (when the symbol “+” or “-” is not described,
the “X direction” indicates both of the “+X direction” and “-X direction™). Lower dies
10 are provided on the respective molding modules 3A, 3B, 3C, and 3D.  Concaved

20  cavities 11 to be filled with a flowable resin (that will be described below) are formed on
the die surfaces of the respective lower dies 10.  The positions where the unencapsulated
substrates 5 are arranged (the positions viewed in the planar view) in the step of
resin-encapsulation are virtually illustrated as substrate positions 12.  Furthermore,
second carrying means s 13 are arranged on the respective molding modules 34, 3B, 3C,

25 and 3D. Further, upper dies (that will be described below) are provided so as to face the
respective lower dies 10.  The lower die 10 and the upper die together form a molding
die.

[0035]
In a real-world resin-encapsulation apparatus, the lower die 10 is often

30  composed of an outer part that is called a chase holder, an inner part that is called a chase,

10



[0035] In a real-world resin-encapsul ati on apparatus, the lower die 10 is
often 30 conposed of an outer part that is called a chase holder, an inner
part that is called a chase, 10 and a part on which a cavity is provided
that is called a cavity block. Illustration of these conponents and the
upper die is omtted in FIG 1. [0036] Hereinafter, referring to FIG 1, the
passage in which the unencapsul ated 5substrate 5 is carried fromthe
substrate supply portion 4 to the substrate position 12 will be descri bed.

First, the upencapsul at ed substr at. arrl fr ha. pravi ep is

pl aced on #He? Wbﬁi‘iaﬁgg%lyolfs P{(h‘g&sdit}}% t'7 %f’fl%gg & S%F%/&B‘g(r‘t ilgﬁét%ﬂgﬁéit, t he
unencapsul gled.iRetiahil PeluppdrddBafift@rinfrigm.t he substrate supply portion
4 to the upper surface of the rotation neans 6 using an appropriate

transfer nE®As] (not shown). Then, the rotation 10 neans 6 is rotated 90
degrees in the state where the unencapsul ated, suhstrate 5 is ced

|
t hereon. Ther eaf Hewinatlgh refemring toEkKRd, theppssage in @ﬁ(‘:‘&ﬁ%‘@l’%’g‘g substrate 5

that h been. pl ace ' f Her eof
by adst pt FORRE S AprIG: o GEaRpRR R Borlofl 10 R olle RilfoR 12 ST T,
in the -Y gipgctbad Fas@tdmeh@phllaece sutiahans dahtedrasas theprbasusdtdp iand t hen
rel eases the adsorption or the Pi ke with respect to the 15 unencagjsul at ed

substrat e Pplac&har thbypperisarfansed tapubsteatestippbhmrtien € SNedsithpungicagsatitesin t he
upper surface of the passi bgard, 8. [0037 . Xt, the.fir carrying
Toans o1 | RGNS it eRLaI o B bt PR Porion 4 1aEe binsh Siceeligh | he
upper surf - Of i . I fa oy 20
adsorption 9&% 0glrne1 a%ill? g %"g‘ﬁ% ﬁgq}nﬁag{lgg grafr? g}?ﬁfgg&nﬂ% a(?r‘lgéf S%&bnsé))\'/ e gﬁﬁ] qﬁlﬁ%&g

directi®n alcamngs B ro@icd Y0rIREresipWAg sthte viteee the ahencupeaiated substreeh isgiseetiat ed
substrate 5 is fixed on the |l ower surface thereof The first carrying neans
9 carries theeeonnedbegsltardhe slasupeansdtfixes thegingnenpelated syhstated thathas hesndi ng

nodule 3Cin FI G that incluydes.the | ower die that i.s used.at the tine
of the resPReshepbaraRnmese Surnt i e e Bl Rrald 8RR o)
Next, the gpqgad gﬁﬁsreg B8y HBERTaylRedtk AhoRE iPthel- I RBHEN Joths TOBéHpIAcRHC moves
inthe -Y direction so as"to be "placed below the first carrying neans 9.
Then, the #bsgithepassivg boartsammd tlenrreleeses dw: ddvarpticis ar the libawithréspeadpthet t o

t he unencapsul ated substrate 5. Thereby, the unencapsul %t ed sulbstdrate 5 can
be pl at®d SReNCARSUAKMESUDSTAY &c eTlFelvhbedgrpsulated substrate 5 can be placed on

the upper surface of the passing board 8.
[0037]
Next, the first carrying means 9 fixes the unencapsulated substrate 5 that has
been placed on the upper surface of the passing board 8 on the lower surface thereof by
20  adsorption. Thereafter, the first carrying means 9 moves in the +X direction along a rail
(not shown) in the state where the unencapsulated substrate 5 is fixed on the lower surface
thereof. The first carrying means 9 carries the unencapsulated substrate 5 to a molding
module (the molding module 3C in FIG. 1) that includes the lower die 10 that is used at
the time of the resin-encapsulation of the unencapsulated substrate 5.
25  [0038]

Next, the second carrying means 13 provided on the molding module 3C moves
in the -Y direction so as to be placed below the first carrying means 9.  Then, the first
carrying means 9 releases the adsorption with respect to the unencapsulated substrate 5.
Thereby, the unencapsulated substrate 5 can be placed on the upper surface of the second

30  carrying means 13.
11



30 carrying neans 13. [0039] Next, the second carrying neans 13 noves in
the +Y direction in the state where the unencapsul ated substrate 5 is

pl aced on the upper surface thereof. The second carrying nmeans 13 stops
when the unencapsul ated substrate 5 reaches the substrate 5 position 12,
and then noves in the +Z direction and delivers the unencapsul ated
substrate 5 to the die surface of the upper die (not shown). The upper die
fi xes the unencapsul ated substrate 5 on the die surface (lower surface) of
t he upper ﬂfg y adsorption, clanping, or the like. [0040] 10In Enbodi nent
1, the une 9 ul ated substrate 5 is preheated during the process of

carrying the unegeapsukalgd cavss iRh® B hovdshe thei-of firddlioRtn thbetatavidy 11
provi ded on one of the nolding nbdul es 3A, 3B, 3C, and 3D and the process

of transf etheiunencapenlatebsubsipetel b at placedwinghe vpper Surface therdnd. v seicond of t he

cavity 11 to the substrate position 12. Hereinafter, preheating of the
unencapsul GABINEUBNSLASEODPS W nfh?é@@nqwlﬁ%é%%@%m ¢ @efwgg@ri bed by

referring to.FlGs, R i

mencapsal PPt i MV M2 drectiop 8o SOV AR igd hstate
printed boggghe@le ubfcd diBe upee dRURGHshawe). 1 AThetipPérdiei filesi thé onepeipdulaicde
regions 16 by virtual boundaries 15. One or nore than one chip 17 is

nmount ed 20substrataStondlie diksunfegi(omsr swfacTrofithenapper dic tradserpben. clnwing oand
term nal s of ,H(he chip 17 are electrically connected through | eads 18 by

w re bondi ﬁ’ﬁ.h F0042] I n Enbodi nent 1, the unencapsul ated substrate 5
is placed 4gte upper surface of the substrate supply portion 4 shown in
FIG 1 with't surface to which the chips 17 25 are nmounted down (-Z
directi®n). Thusinh Eabedimest 1G e iencapgulped bulstrate(Sne prehbateddurfngrthe priotess ni ng
the chips 17 and the | eads 18 are provided on the upper surface of the

substrat e siqspiyjngsbe nhessapsulardonbstried b the vicaueyes ity 1 proyided on one
oo e e ARAR oo 3R A PR LRI o 00 10,
the same NpABRLLARitddNGbSHRSS FBMnGhS ViRRlity dPHeldadfly #1 {0 tHE substrate position 12.
Hereinafter, preheating of the unencapsulated substrate 5 in these two processes will be
15  described by referring to FIGs. 1 to 3D.
[0041]

As shown in FIG. 2A, the unencapsulated substrate 5 includes a substrate 14
such as a lead frame, a printed board, or the like. The substrate 14 is divided into
grid-like regions 16 by virtual boundaries 15. One or more than one chip 17 is mounted

20  on each of the regions 16. Terminals of the substrate 14 and terminals of the chip 17 are
electrically connected through leads 18 by wire bonding.
[0042]
In Embodiment 1, the unencapsulated substrate 5 is placed on the upper surface
of the substrate supply portion 4 shown in FIG. 1 with the surface to which the chips 17
25  are mounted down (-Z direction). Thus, concaved containing portions (not shown) for
containing the chips 17 and the leads 18 are provided on the upper surface of the substrate
supply portion 4. Among the other components of the resin-encapsulation apparatus 1,
containing portions are provided on the rotation means 6, the passing board 8, and the
second carrying means 13 in the same manner as the substrate supply portion 4 (the

30  containing portion provided on the second carrying means 13 will be described below).
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30 containing portion provided on the second carrying neans 13 will be
descri bed below). [0043] The first carrying nmeans 9 includes a main
body 19, a heater 20, a surface part 21, and a suction passage 22. The
heater 20 is a first heater provided for preheating the unencapsul ated
substrate 5 and is a sheet-shaped (thin plate-shaped) heat generating 5
menber fitted in a concaved portion of the main body 19. The heater 20
generates heat by conducting electricity. Thereby, the heater 20 planarly
heats the Hﬁﬁgﬁapsulated substrate 5 through the surface part 21. The
surface pa is provided on the surface of the main body 19 for the

purpose of prote¢hd Rat LRRIAERALSTS 9%@%&&@53%5&91@%&92@%g‘uﬁfa@éw@ct ed to

a pressure reduction tank (hot shown rough a pipe (not shown).” By 10
sucki ng t heil,unércagin passade 221b sThedieated 20 Iy ofighhdatee pevideddor pelsmtioethi22, t he
unencapsul ated substrate 5 is adsorbed on _the | ower surface of the first

carryi ng niegnsampulafedeubstrate 5 and iag shegtwhancd (thinglate-shapedyhest genergiinge cond

carrying neans. 13 incl I+ t rtion 25,
2 Suet  on' PREbepBeds Aoy R BRidn 87 RS 5 bRUNRE S Y Honefod BRI 07
second heab@Eorfueitg@etiaty. PITRBRBY, ithohdahs 20 pRNGAPEeHtAthe dnsieasdulade S5 and is
a sheet-shaped (thin plate-shaped) heat generating nenber fitted in a
concaved psubisiram Sdhronglethewinfadequiyt 213. Thkeurfasatpert 22 4s grevidedioe thelsurfacemf

heats the

conducting el ectrici Ther eby, the heater 24 pl anar, )
unencapsulﬁleé’élalghﬁ‘gxia;@é P ePFB‘f?F"BB%fheélﬁatg‘S -5 BISSPEHAD BASIEE 22 1S xed to

the main b o®§ i j : r 4. The

cont ai ni ngg‘gpjr}(%lrse %ﬁé%?lo ?Sil?eal%}s{%gi((:)ge or@@ﬁ%ﬁnf%ééd%:aﬁﬁ%%@& %}%@Jgﬁ.d the frane
porti ong 25guckhy tdiRcdpbuied sub@rateeRthsould the eictiompakaed2l thet he cont ai ni ng
portion 27 in the state where the unencapsul ated substrate 5 is placed on

t he secondueencagsulatedraphsientel is(adewbe] @ the @ywer[sogas) of HigHarskeatinganeans Be
manuf act urwﬂ“ﬂ‘st hod of a resin-encapsul ated el ectroni c conmponent in
Enbodi ment " hanmely the process after the adsorption of the unencapsul at ed

substrate 5 to thehQWe Mkl AF EnPIC e sdcbhdlarRAd Mball 178A08IR a4hlih |t he

resi n-encapsul ation of the chips 17 nounted on“the unencapsul ated substrate
5 will be dedcld, addatecis nifiang dodtidrl I% a siction pafdagd 96, Brt) @ dbmeininglporidon
encaps iJ5| al S'? S’%l?esﬁe;?eg' 34 gst ahg:gond heater provided for preheating the unencapsulated
substrate 5 and is a sheet-shaped (thin plate-shaped) heat generating member fitted in a
concaved portion of the main body 23.  The heater 24 generates heat by conducting
electricity. Thereby, the heater 24 planarly heats the unencapsulated substrate 5. The
_ frame portion 25 is a frame member fixed to the main body 23 so as to overlap with the

20  rim of the heater 24. The containing portion 27 is a space formed by the main body 23
and the frame portion 25. The chips 17 and the leads 18 are contained in the containing
portion 27 in the state where the unencapsulated substrate 5 is placed on the second
carrying means 13 (see FIG. 2C).

[0045]

25 Hereinafter, the manufacturing method of a resin-encapsulated electronic
component in Embodiment 1, namely the process after the adsorption of the
unencapsulated substrate 5 to the lower surface of the first carrying means 9 until the
resin-encapsulation of the chips 17 mounted on the unencapsulated substrate 5 will be

described referring to FIGs. 1 to 3D. In Embodiment 1, an encapsulated substrate (that

30  will be described later) is formed by performing the resin-encapsulation of the chips 17
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30 will be described later) is forned by perform ng the resin-encapsul ati on
of the chips 17 nounted on the unencapsul ated substrate 5 by a conpression
nol di ng method. In the conpression nolding method, uncured thernosetting
resinis filled in the cavity and is cured in a state where the electronic
conponent (chip) which is nmounted on a planarly-heated substrate is
imrersed in the uncured thernosetting resin. 5[0046] First, as shown
in FIG. 1 and 2A, above the passing board 8, the unencapsul ated substrate
5 is adsorbed to the | ower surface of .the first carryin a

Thereafter T,nof‘ﬁt@‘?f)? B’ftung’é‘fap?ﬁﬁtﬁé Fﬂé’ﬁﬁgteé %c@gngr?ﬁsio%n%gengin}%qﬁf oi[.l By | ng
this proce HAgAS . t trate 5

t hr ough thg(ﬁjsl%}re{bgoé{gﬁ gltgrﬁ{tg I%%h&dl’%g?der% %r e, tsﬁ:tet{n geﬁﬂgﬁgggﬁtcggtﬁ%ﬁt rate 5
can pl anar ket H@at echetbthe Bigetiditic prmpsmest (chipywvhich it meufited st acarryi ng neans
9 carries the unencapsul ated substrate 5 fromthe passing board 8 to the
mol di ng noplahalBieated substrate is Tmmersed amtheppgired Hsrmoseingdssinyi ng neans 9

pl anarli p[(ﬁgg ts the unencapsul ated substrate 5 fromthe passing board 8
to the vic ﬂ of the cavity 11 of the nolding nodule 3C. 15[ 0047]

Next, as shown ipikl f8non MNEIEDI ah ZASHRRB theGkding PEwrdBARS ulchcpsalataded on
the nol ding nodul e 3C noves in the -Y direction so as to be placed bel ow
the first eubstrytesds adsarbed%o thEhewessitfecs oftthefistcunidngmemsion g ThewaterlBe noves

in the +Z direction and the first carryin ans %jrel ease gh? gsorpti on
Wi th respeést coryipgmearsEpLes in thegt% dusgtio thEGHSF W@F%},ﬁe *‘sa?% wn in
of the. secBRBMBAID G eSS S Bifhurs GRSLATELARRE pRELIITIA, B 2c¢

of the sec8 yi ng nea own in FIG 2C,
the riof yhhRapBRERRSHR § darsplsdTytethebten dagngithe prddess iupiach thufifsace of

t he second carrying neans 13 is adsorbed using the suction passage 25 26.
The absor bearyingmeamstiézatiesdhe whencapsutated substraeea? Gemighe prssmgbpards¥tethes r om t he

heat 24 at _th t t i i tact, with.t f ti 25.
Furt her -t MoBS soRds Sna bk ur Hreaeenati B Eory PR AR ot on o
the heat fr pé?ﬂeégﬁle{ﬁ%gﬁ&f;ﬁéekeggubw&ew&n{Hé sdirse BRkd 8 B BERRGEy oFithdr the

frame portPon art that 1s overlapped with the ¢ontai ning

portion 27 chwityt Neofhenalding mvdulé8Cor di ngl y, the unencapsul ated substrate 5
is 30 planarly heated using the heater 24. [0049]
15 [0047]

Next, as shown in FIGs. 1 and 2B, the second carrying means 13 provided on the
molding module 3C moves in the -Y direction so as to be placed below the first carrying
means 9. Thereafter, the second carrying means 13 moves in the +Z direction and the
first carrying means 9 releases the adsorption with respect to the unencapsulated substrate

20 5. Thereby, as shown in FIG. 2C, the unencapsulated substrate 5 can be placed on the
upper surface of the second carrying means 13.
[0048]
Next, as shown in FIG. 2C, the rim of the unencapsulated substrate 5 placed on
the upper surface of the second carrying means 13 is adsorbed using the suction passage
25 26. The absorbed unencapsulated substrate 5 is heated by heat transfer from the heater
24 at the part that is in contact with the frame portion 25.  Further, the absorbed
unencapsulated substrate 5 is heated by radiation of the heat from the heater 24 at the part
that is not in contact with the frame portion 25, i.e., the part that is overlapped with the
containing portion 27 in the planar view. Accordingly, the unencapsulated substrate 5 is

30 planarly heated using the heater 24.
14



Next, as shown in FIG 1, the second carrying neans 13 transfers the
unencapsul ated substrate 5 in the +Y direction so that the unencapsul ated
substrate 5 overlaps with the substrate position 12 in the planar view
Thereafter, as shown in FIG5 3A, the second carrying neans 13 noves in the
+Z direction and rel eases the adsorption with respect to the unencapsul at ed
substrate 5. The upper die 28 provided so as to face the lower die 10
adsor bs the unencapsul ated substrate 5 using a suction passage 29 at the
die surfacglglﬁmer surface) thereof. Therefore, the unencapsul ated
substrate 5'%3 pl anarly be preheated using the heater 24 during the

process af t er t el ACGIRALY MG NcLBocHIRARTAT Ao RuTir dice 5 on the
ns

upper surface of thé second carrying nmea 3 until the absorption of the

unencapsul ah@gapsubséd sabsirabe Hin thb eyl dinetiors sor thaictbe ofienchpsulapgueubstiaée 28. [ 0050]
In parallel to the steps so far, as shown in FIG 3B, a_flowgble resin 30
conposed opverlappathdhesubstaage pasition L orheplanar visysx I hemeafigr, ags leg?i resin,

the Like,i Lied to 15 t i ] ie 10.
Poosty 3" 4. B3RP citube sictod Lo mREk e 7 LGBty Ricabfink IS 70
carrying Mgafgespact 68 tAIREApS@oked Sulishie®\s ThEupsdr dié TEpoeidenso safydeng

means 13 transfers the unencapsul ated substrate 5 so as to be placed bel ow
t he di e sutledowendic il B adsoppscethe UnancaBubited20bstiate posing a suctiph passaga2d at the

unencapsul ated substrate 5 is overl ed wi.th the cavi 11 pr.ovi ded on the
| oner die 8tp supfagsowerspefpce) F}W"%Nefﬁ‘getgﬁe t@é@%‘ifpei?t?@g‘f]f’d“ﬁtgéﬁgn 13 noves
in the +Z dijr i . T Y ] e
unencapsul glag éhggﬁepgf{%mf“@;ﬁ? Egﬁﬁ% dé%%%é%%l&ggtgﬁgﬂﬁ%p%r% |6§E g%&lgt t he
positi gp Wﬁﬁérﬁ:a{gﬁ@atéﬂ“ﬁb@t@d@éﬂbﬁ&@h@@bﬁﬁfaaé of the b&cond esrryvippadany Bhurtihthecavi t y
11 provided on the |lower die 10 25in the planar view Finally, the
unencapsul absegptiuwbfithenneneapselated substrate & en thi dowsrsudagerod e wpcx ¢ie 28pper di e

28 at the %% i on where the unencapsul ated substrate 5 is overlapped with
the cavity Obrovi ded on the lower die 10 in the pl anar view. Thereafter,

t he second carryi [ : 1 ' ; ' tdqon in
order, and is re?rtpng%rgﬁ %?%%Jeg hegpgﬁﬁdg’tar@zﬁ%@%gﬁlﬁ gﬁglg&?%ﬁeﬂ&&?ﬂéowf?%%[oow]

Next, as sh@whdrodetting rd36n stidheasladwpoxytiesinlDsilicshetrbsin, wp Herlikdiiesi@Plied ©
cl anped. Thereby, the chips 17 and the |eads 18 of the unencapsul ated
substrafe Shegayity dhproyidedion thenower digddt e resin 30. Subsequently, the
fl owabl e ri@dé’i 30 is heated using a heater (not shown) provided on the
| ower die X +hereby, the flowable resin 30 is cured to forma 5cured

resin 31 (see Fl Ghe3dhsfed FBInencapsulated substrate 5 by the second carrying means 13
is summarized as follows. First, the second carrying means 13 transfers the
unencapsulated substrate 5 so as to be placed below the die surface of the upper die 28 at

20  the position where the unencapsulated substrate 5 is overlapped with the cavity 11
provided on the lower die 10 in the planar view. Next, the second carrying means 13
moves in the +Z direction. Then, the second carrying means 13 delivers the
unencapsulated substrate 5 to the die surface of the upper die 28 at the position where the
unencapsulated substrate 5 is overlapped with the cavity 11 provided on the lower die 10

25  inthe planar view. Finally, the unencapsulated substrate 5 is adsorbed to the die surface
of the upper die 28 at the position where the unencapsulated substrate 5 is overlapped
with the cavity 11 provided on the lower die 10 in the planar view. Thereafter, the
second carrying means 13 moves in the -Z direction and -Y direction in order, and is
removed from the substrate position 12 (see FIG. 1).

30 [0052]
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Next, as shown in FIGs. 3C and 3D, the |lower die 10 and the upper die 28
are undanped. By the steps so far, a encapsul ated substrate 32 in which the
chips 17 and the | eads 18 of the unencapsul ated substrate 5 are

encapsul ated with the cured resin 31 is 10 forned. [0054] Next, the
adsorption wth respect to the encapsul ated substrate 32 at the upper die
28 is released and the encapsul ated substrate 32 is taken out fromthe
upper die 28. Thereafter, the encapsul ated substrate 32 is divided at

boundaries 15 using a dicer t 15 like if needed. Thereby,.one,or nore
than one packageNe®h ¢ Bﬁd?ﬁ31§gfpﬁ£OWﬁHﬁ%h68? &ﬁ@PP%ék%%§m¥§mg§ﬁibe
produced f eA5R t 0083 kubstrate 5 B SnAERAMINTENt 1
achi eves tﬁga%%ﬁﬁgw gﬁng§?%g9§%?§§¥?ﬁt e ﬁ%ﬁter é%spﬁgvided on the first
carryi ng ngafowibhasiis 30hesuheqeans uhafledatdetesin3tie heatellusingn hdater fmascess of
20 carrying the unencapsul ated substrate 5 to the vicinity of t F cavity

h
11. Ther ebshowr)@ravidad dnghe leweer diegl O hd herstrchpBonaleresiy A0dE pared ISR 3 e

nol ding_die c¢ osed of ower die 10 and the upper die 28 is reduced or
beconessunﬁ@@§§ 3}@[@§%%$£$Q&e, the overall encapsulation tine, i.e., the

cycle tineU¥ﬁ3}he nol di ng di e can be reduced. [0056] 25Further, even in the
case where the travel distances of the unencapsulated substrates 5 to the
nmol di ng di es ar eNdkf, heshemin,in Fil@s. 3ICf dndr3d) ttee lowtntied 0 ahé theapperdie 23 axe of t he

heat ed unencapsul ated substrates 5 can be prevented fro ausi n Thi s
makes it pordamped. t By thesiens saiar giepsarselaicd vaﬁﬁﬁﬁé%éa s ﬁe EIEP%EEWI‘{] he

cured resi 1 e substrate L NG Al : e, the
decr ease i ﬂ‘et?iﬁ%ﬁggé’ltflt em?c@ﬁ@at%gué)asc%ggar%g%agﬂ%%mtg:ty geéﬁgﬁ éelggﬁésgd.
Furthefg thgifdis no need to provide the difference in the lime for
preheati ng the unencapsul ated substrates 5 again in the nol ding dies.
[0057] Fur {024} even in the case where plural nolding dies are provided,

there is no need to provide . .the sane nunher of i.nd ndent..prel i m nar
heating means as I\{eﬁ‘b?he adsorption with respectto t eencapsulateggl.?bsgra{'e 32pat ﬁw upper y

die 28 is released and the encapsulated substrate 32 is taken out from the upper die 28.
Thereafter, the encapsulated substrate 32 is divided at boundaries 15 using a dicer or the

15 likeifneeded. Thereby, one or more than one package corresponding to the number of

the regions 16 can be produced from the encapsulated substrate 32.
[0055]

The Embodiment 1 achieves the following effects. First, the heater 20 provided
on the first carrying means 9 heats the unencapsulated substrate 5 during the process of

20  carrying the unencapsulated substrate 5 to the vicinity of the cavity 11.  Thereby, the
time for heating the unencapsulated substrate 5 in the molding die composed of the lower
dic 10 and the upper die 28 is reduced or becomes unnecessary. Therefore, the overall
encapsulation time, i.e., the cycle time in the molding die can be reduced.

[0056]

25 Further, even in the case where the travel distances of the unencapsulated
substrates 5 to the molding dies are different, the difference between the temperatures of
the heated unencapsulated substrates 5 can be prevented from causing. This makes it
possible to reduce the difference in the adhesion between the cured resin 31 and the
substrate 14 among the molding dies. Therefore, the decrease in the quality of the

30  package can effectively be prevented. Further, there is no need to provide the difference
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5 nunber of the nolding dies. Therefore, the cost for the apparatus can be
reduced. [0058] Further, in the nolding die, there is no need to
provi de the independent prelimnary heating neans in the vicinity of the
cavity 11. In addition, when the mai ntenance of the nolding die is
perfornmed, the first carrying neans 9 on which the 10 heater 20 is provided
and the second carrying neans 13 on which the heater 24 is provided can be
renoved fromthe nolding die. Therefore, the safety in maintenance of the
nmol ding die i S.increased.. 059] Furthe t he hegater.?2 rovi ded on the
second car 'ﬁﬂnﬁééwgd¥?hﬂéﬁﬁ qﬁ@i@?&Tgmgﬂgsgﬁ%ﬁ%ﬁﬂ@ﬁﬁﬁ@%ﬂggﬁﬁstrate 5
during the(qufess in which the second carrying neans 13 receives the
unencapsulgted substrate 5 fromthe first carrying neans 9 and delivers the
unencapsul at ed sBhslidraiven b the cideevigireplaal fraddingdies e puppaed, theee 280 Thi s

makes it possible to heat the unencapsul ated substrate 5 until just before
the del i venseddp pravedathe sesagaumnbar of indepandenfinsclgningry heating meang@g hice of t he

die 28.. Ther.ef I ' [ ly b
educed - FORERG O URROITS P dHEBRIREERT e SRpl R Ao PRV O°

unencapsul gigsd] substrates 5 to the nolding dies are different, the
di fference between the tenperatures of the heated unencapsul ated substrates
5 can further beFputlerantleimbldomy digulsira is. noiteed &f prowide thesndepsnéente in t he

quality of the product can further effectivel e prevented. 25[0060]
Further, tREligHeay hexingareans i by vy, ﬂﬂ%"é‘"g%égt -E‘W;é’é’&nhﬁg?"etﬂ 24 planarly
heat the unenc at: I ﬁ*ﬁ&l' ?wﬁQre t he
unencapsul %lagq&%ﬁlgé@tgggﬁgﬁ ?%&]?gsf%egfqrﬁggltfz%e)ﬁm% e u lﬁgéﬁé?uﬁ?}g substrate 5

can bejfeahesenvi it provided ah&rRadidanarsing 304289 63 bn whichEndbehiterenatis 2 accor di ng
to the present invention, there can be the configuration in which the

heat er 24 peovidstd cpn be radeayed fronhtbe swiding disar Theieirohnsafay inmaimterppcemfcs. 2A
to 3D. Whether qQr not. the configuration can be enployed is preferably
deterninedﬂgﬂP@ﬁﬂﬁﬁk%ﬁd%?ﬁﬁ ‘the following points. 5[0062] The first
point is a @ﬁPPerty of the unencapsul atecl substrate 5, especially heat
capacity, ﬁea conductivity, or the like. In the case where the heat

capaci ty of the Further, the heater 24 provided on the second carrying means 13 planarly heats

15  the unencapsulated substrate 5 during the process in which the second carrying means 13
receives the unencapsulated substrate 5 from the first carrying means 9 and delivers the
unencapsulated substrate 5 to the die surface of the upper die 28. This makes it possible
to heat the unencapsulated substrate 5 until just before the delivery of the unencapsulated
substrate 5 to the die surface of the upper die 28. Therefore, the overall encapsulation

20  time can greatly be reduced. Further, even in the case where the travel distances of the
unencapsulated substrates 5 to the molding dies are different, the difference between the
temperatures of the heated unencapsulated substrates 5 can further be prevented from
causing. Therefore, the decrease in the quality of the product can further effectively be
prevented.

25 [0060]

Further, the sheet-shaped heater 20 and the sheet-shaped heater 24 planarly heat
the unencapsulated substrate 5. Thereby, even in the case where the unencapsulated
substrate 5 is large in size, the unencapsulated substrate 5 can be heated uniformly.
[Embodiment 2]

30 [0061]

17



unencapsul ated substrate 5 is high and in the case where the heat
conductivity of the unencapsul ated substrate 5 is |low, the tenperature of

t he unencapsul ated substrate 5 less 10 |likely decreases during the transfer
of the unencapsul ated substrate 5 that has been preheated using the first
canying neans 9 by the second carrying neans 13. Therefore, in these cases,
Enbodi nent 2 may be enpl oyed. [0063] The second point is a preset
tenperature at the tine of preheating the 15 unencapsul ated substrate 5

using the heater ,2 rqvid on t.he first carryi an . Preferably, the
preset tenperat uf'%%f‘@’ogﬁengg ag??rélﬂﬁ%%‘?ipﬁsgl t Qr%ﬁ%ﬁﬁerr%gﬁ%g%tg? than the
tenper at ur gfHfgutdlien HRARARS N ALS 94 %&Qﬁ?ﬁﬁ’i&d%ntﬂi@éecbrﬁ ERGMg BEnk QB the

resi n-encapsulation of the unencapsul ated substrate 5 in prospection of the
decr ease i shavheintfGpasaipBie dVhether amehthepsufimtabnsab bt eaplydd duri ng t he
transfer of the unencapsul atecl substra 5. by the 20 second carryi ng neans
13. [0064] preferablyqlﬁgxmmpc}@ﬁeﬁgpwgqrglgéhq%oﬁ@wggtmggﬁ the receipt of the
unencapssul ﬁ}ogg substrate 5 with the second carrying neans 13 and the

absor pt1on-o lhe unencapsul ated substrate 5 to the | ower surface of the

upper die 28. | nThdfrsEpsiBt WaPkHeith@f tHeRehGpsillaed subshgte BDeshedtby ladatir € of
t he unencapsul ated substrate 5 Il ess |ikely decreases during the transfer of

t he unencapapabity, behtsobdictivty obtheyikehelnstbe oasd vdwra thi hept wepacty 08theTher ef or e,
DL S SRl el It Be, SR VEd, L00SE] Aecordiing. Lo, Srbod men
e o, S BB 00ty B SRR <RI O EIE S el P
f ur t herg belik@g de@ehsed Q@O the transfer of the unencapsulated substrate 5 that has been
preheated using the first carrying means 9 by the second carrying means 13, Therefore,
in these cases, Embodiment 2 may be employed.
[0063]
The second point is a preset temperature at the time of preheating the
15  unencapsulated substrate 5 using the heater 20 provided on the first carrying means 9.
Preferably, the preset temperature is set at an appropriate temperature higher than the
temperature of the unencapsulated substrate 5 that is required for the resin-encapsulation
of the unencapsulated substrate 5 in prospection of the decrease in the temperature of the
unencapsulated substrate 5 during the transfer of the unencapsulated substrate 5 by the
20 sccond carrying means 13.
[0064]
The third point is a time between the receipt of the unencapsulated substrate 5
with the second carrying means 13 and the absorption of the unencapsulated substrate 5 to
the lower surface of the upper die 28. In the case where the time is short, the
25  temperature of the unencapsulated substrate 5 less likely decreases during the transfer of
the unencapsulated substrate 5 by the second carrying means 13. Therefore, in this case,
Embodiment 2 may be employed.
[0065]
According to Embodiment 2, the heater 24 is not provided on the second

30  carrying means 13. Therefore, the configuration of the second carrying means 13 is
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Hereinafter, variations of Enbodinent 1 and 2 are described. In the
description 5 so far, the nolding nethod was described with reference to

t he conpression nol ding. However, in the present invention, the nolding
method is not limted to the conpression nolding, and transfer nol ding and
injection nolding can be enpl oyed. Further, in the nolding nethods

excl udi ng the conpression nolding, the nolding die is not [imted to the

| ower die 10 and the upper die 28. The nolding die is applicable as |ong as

it 10 includes two nol din ies that are faci each other. [006 In
the -t aSY SRR Apoatiset b uf s OrePE SRt Bp g ORBhNG o
the preseniegpayention, in the case where the transfer nolding or the
injection nolding is enployed, preferably, the resin-encapsul ation

appar at us fa@eéperform ng 15 resin-encapsul ati on of an el ectroni c conponent
further includes a nenber having_ a space for containing. the unpcured

t hernoset ting r eHerinsites vasations phemhpdieny! anded aredsiraivedsi [ theesersien di e)

i s used. The.space n be,connecgt i di g _resin
passages_ (_=SCF B’ﬁﬁ@? 5“0 H_%F‘EG‘PP‘?Fﬁaﬁéesgggﬁﬁ}g‘ﬁ?e%%ﬁ% dr?gﬁlrl{éesjg{oggl%g?@% nol di ng
or the inj gRied mg?ﬁ%r@mvﬁﬁﬁﬁﬂﬂ&qﬂ@dﬁg IR i8 heSlimitéteto the compression

resi n-encapsul ating step can be perfornmed by the 20following (a) to (d).
(a) In a condlihgand whesfer méldingmhd injertivnaswldingpen baéreplayed. | dweherdinghe ar e
undanped, a substrate is fjxed to the upper,die or the Jower die. (b) In a
state wher 0ldae mgthods excludipg, Fomﬁ@sﬁﬁ‘ggﬁ"{dﬁi‘% thefaoldme ‘il%\ﬁé’f’t gﬁ“&"% e

cl anped. . ti i g 1 . the space
ot her t han v N PO i€ uBFIRERS | IR hRIE R apb Rl Rl 0 T e
uncur ey t hgfchiazetwd MB1diRsdits hhtteré ficBiRi daclpaheadge (= runner) and a filling
opening (= gate) in order. (d) The uncured thernosetting resin in the
cavity is H¥®Fed. Thereby, the thernosetting resin is cured. [0068] 30In

the descripti far, the described in which th | at ed
Substrate 5 is prabedBHERETERpIIntrr sk ennroRel Berit SRR tpor i on

4 shown i ngfd @eslaﬁm&ﬁbﬂﬁnw {REGnER tﬁ@&ﬁﬁf&%mh{g BStht fnjedton TRIBHESs down
(-Z directi orP). e present 1nvention 1s not limted thereto, and 't he
unencapsul am@lbysdipséteabl, the idkn-Gecapiudaid apparttue farpedbrmsingf ace of the

substrate supply portion 4 with the surface to which the chips 17 are
15  resin-encapsulation of an elecironic component further includes a member having a space

for containing the uncured thermosetting resin other than the molding dies (upper die and
lower die) is used. The space can be connected to the molding dies through a resin
passage (= runner) and a filling opening (= gate). In the transfer molding or the injection
molding by using such an apparatus, the resin-encapsulating step can be performed by the
20  following (a) to (d).
(2) In a condition where the molding dies (upper die and lower die) are unclamped, a
substrate is fixed to the upper die or the lower die.
(b) In a state where the cavity is empty, the upper die and the lower die are clamped.
(¢) An uncured thermosetting resin that is present in the space other than the cavity is
25 pressed. Thereby, the cavity is filled with the uncured thermosetting resin via a resin
passage (= runner) and a filling opening (= gate) in order.
(d) The uncured thermosetting resin in the cavity is heated. Thereby, the thermosetting
resin is cured.
[0068]

30 In the description so far, the case was described in which the unencapsulated

19



5 mounted up (+Z direction). In this case, concaved containing portions
(not shown) for containing the chips 17 and the | eads 18 are provi ded on
the |l ower surface of the relay nmeans 7 and the first carrying nmeans 9 shown
in FIG 1. The second carrying neans 13 noves in the +Y direction in the
state where the unencapsul ated substrate 5 is placed on the upper surface
thereof with the surface to which the chips 17 are nmounted up (+Z 10
direction). The second carrying neans 13 stops when the unencapsul at ed

bstrate 5 th trat it d then.deli
Cnencapsul SBHEE GuS PRt anE upith Sulid o b Sy BRel Bl FEL U ameld Lpper
die (not shoumihe fteict Y Which thedhibst 17euré RRHSted owh €-ZCARAdR)Ed The plebdht cavi ty

provi ded on the upper die. In thi's case, the transfer nolding and injection
mol di ng camvesticanip hopladitaithedetm, amd ihie ngenvapdndaded AibFE069 nay be placed he the

unencapsul ated substrate 5 may be transferred fromthe u r surface of the
passi ng boEPRFT8uTifQFCt0Iﬁg1et§Bb€fﬁtesﬁPPP]é{d@rW‘lWEhFher%‘ffa%edtPr‘Y}Pﬁg&’ﬁéE’ﬁ% lgaﬁ’si ng an

iate t f t i ; i o
PP bate. FokhRARbEA TER ek B NE Bl BRIl ni 8ol lofhiof, 1"
surface t ocmmﬁttﬁ@dﬁﬁg Planll #héTeld 21X 470 prividbd Wh theowdh 5@ Gick Ofthe rélSy

transferred to the upper surface of the first carrying nmeans 9. The second
carryi ng meeass 1éhd thefirshegrryieg mieamsd shownin &ElGdps (Thatseepnd ghayingmsass fx om t he

first carrying neans_9 noves in the +Y djrection jn.t ) e ere the
unencapsul Ho¥Es Bibet Y girectipn ia thesjtate where e%e;psgfqudasgﬁst{aﬁﬁg@@rggmér% second
carrying i g% ; t émgg e 5 and

t he uppernﬁi%gﬁgésﬁu%%g% eggﬁﬁggﬁé a%obﬂgc%gleg@gy%%rg%ﬁov r‘lﬁgt)ped W th
the cayptydpedivnyedriietdhd cdfpiak nikiads | Nstbpewhératha insticepsulafdtesubsicanasl

carrying neans 13 noves in the -Z direction and delivers the unencapsul ated
substrate Bachestthesubisicate pediterel 2, apd then delivear by vaencapslgtedpbstteS 1ot t h t he

surface to which the chips 17.are nounted . By ¢l anpi t | ower. .di e 10
and t he upf&sugres %?Sgﬁﬁﬁi?f%?H@%ﬁf%@Oigﬁg’ﬁg tﬁée ‘fq%ffg]g afg%léerlgg%olﬁt ai ned
in the cavityooRfehdethevitSroViRBE bn B Wlbbr dibn lthi3 cERSfhe thahéfel fRRHper

nol ding and 1 njection noldi'ng can be enployed as the nvolding nethod.

[ 0070] The ahdinjetibmgholding edn lerengdoyddes dnpholag mdthed.vari ati on enpl oys t he
configuration in which the unencapsul ated substrate 5 with the surface to
whi ch the tH168s 517 are nounted up (+Z direction) in FIG1 is transferred

o e bt 5GBTS oo s e B

first carrying S "case, carryrng means

13 that hag,dRpRIoHRIS foBe HHRASARRY |0§Hﬁdir§tlb?g§dn§tn@eaﬁs b iRy kR epprbpiddte car ryi ng

means 9 noves in the +Y direction in the s e where the unencapsul at ed
substrat e Franserlméals Gransfee reohmisns)(nbtshewnhisv G 1. Thghiseassntdhecar ryi ng neans
13 stops b%.nencapsulated substrate 5, which is adsorbed with the surface to which the chips 17 are
20 mounted up (+Z direction), is transferred to the upper surface of the first carrying means
9. The second carrying means 13 that has received the unencapsulated substrate 5 from
the first carrying means 9 moves in the +Y direction in the state where the unencapsulated
substrate 5 is held on the lower surface thereof. The second carrying means 13 stops by
positioning the unencapsulated substrate 5 and the upper die so that the chips 17 and the
25 leads 18 are overlapped with the cavity provided on the upper die in the planar view.
The second carrying means 13 moves in the -Z direction and delivers the unencapsulated
substrate 5 to the die surface (upper surface) of the lower die 10 with the surface to which
the chips 17 are mounted up. By clamping the lower die 10 and the upper die (not
shown), the chips 17 and the leads 18 are contained in the cavity provided on the upper

30 die. Inthis case, the transfer molding and injection molding can be employed as the
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10 positioning the unencapsul ated substrate 5 and the upper die so that the
chips 17 and the | eads 18 are overlapped with the cavity provided on the
upper die in the planar view The second carrying neans 13 noves in the -Z
direction and delivers the unencapsul ated substrate 5 to the upper surface
of the lower die 10 with the surface to which the chips 17 are nounted up.
In this case, the transfer nolding and injection nolding can be 15 enpl oyed
as the nol ding nmethod. [0071] Anot her variation can be enpl oyed. The
variation eng%oys the configuration in which the first carrying means 9 and
t he second™¢; E&Fﬁﬁmﬁeans 13 can nove as follows with respect to the
passage frgﬂﬁhge passi ng board 8 to each of the substrate positions 12 20in
t he resi n-encapsul ati on apparatus 1 shown in FIG 1. First, the overl apped
first carrying mpaapIRwaddvdratos eftRdenesoyedi nTheeamsiohmpbose tien i nt egr at ed
manner. Second, the first carrying neans 9 and the second carrying neans 13
i ndi vi dual kgnfiguvasionin whishthe ancweansulated substipEyith Siesurfacatogerstthe ghips t he
first carrying neans, 9 . has received, the u capsul a te 5
with the si? oyred é%a‘i”ff’é‘fg |”ﬁ5§‘f¢t7l 13@11%%%“1?%311@%? p%f%r%fu‘%)éitctb?on) from
t he upper f f g@ﬁ;' Qﬂh9§ thhen afeng. atigehisubstrat e
5 at the Ig%%fggﬁr é%%n?% eo?@ﬂﬁgg??gfﬁg firsF carfgﬁgg nmeans 9 noves SO
as to be pkagetickb@hd cabgugniches etharids caeived fig umescapsulted subsate Sritcbm
carrying means 13 noves so as to be placed 30 rjght bel ow the firsh1t§1€

cond

carryi ng miwrfErsioarming menas Pimayes indthe i fireqdemia toe Yate phspthGrnencapsy

carrying nean : n, first carryicn rrying
means 13 i ﬁ‘?@g‘?é%’?g%ﬁ\% tf“?tjlﬁt Sﬁ?&é"& reé%)tf'l ggﬁ%%gg%(ﬁ%%%? ?aé%? ?gﬁ»&lf ﬁﬁor der
and reggh Bﬁti&gﬁ%Eﬂe%&&ﬁﬂﬁté@ghb%@ate ik csuppesde sé tat fhelchips ¢ARAYHRY Means
9 and the secon arrying neans 13 are further close to each other in FIG

2B. Next, téuds 09 earaapdappet edthshdeivitatpeosddsl anghelupper diedd theplanes vigsper

surface of the second carrying nmeans 13 fromthe | ower syrface of .the first
carryi ng nma&fse@nd THENE pFany ‘@PW?&P&W'%@&?E%@ ‘i%@\vlgg eﬁmﬁﬁ‘@pg’“}ate‘?
direction and.i ved r Ik f 17t he
second car I89 Sﬁréf%rfsira@%e ‘?%pe%@g% b ?ﬁthtﬁﬁgﬁé dIF(I)’ g@?:t%énﬁgfﬁé@tge%?‘%ﬁg ct é”

unencapsul g&dosnbehs.at s tase| e tdhFerstsiagand igeaionsmslfiagein bé t he upper
die 28 (see FIG 3A). Subsequently, the second carrying
15  employed as the molding method.

[0071]

Another variation can be employed. The variation employs the configuration in
which the first carrying means 9 and the second carrying means 13 can move as follows
with respect to the passage from the passing board § to each of the substrate positions 12
20  in the resin-encapsulation apparatus 1 shown in FIG. 1.  First, the overlapped first
carrying means 9 and the second carrying means 13 move an integrated manner.
Second, the first carrying means 9 and the second carrying means 13 individually move in
a separated manner.

[0072]
25 In this variation, the first carrying means 9 that has received the unencapsulated

substrate 5 with the surface to which the chips 17 are mounted down (-Z direction) from
the upper surface of the passing board 8 holds the unencapsulated substrate 5 at the lower
surface thereof. Next, the first carrying means 9 moves so as to be placed right above
the second carrying means 13 (or second carrying means 13 moves so as to be placed

30  right below the first carrying means 9) and the first carrying means 9 overlaps with the
21



10 nmeans 13 noves in the -Z direction and the -Y direction in order, and is
renmoved fromthe substrate position 12 (see FIG 1l). [0073] As still another
variation regarding the aforenentioned variation, the configuration in

whi ch the unencapsul ated substrate 5 is transferred to the upper surface 15
of the first carrying means 9 fromthe upper surface of the passing board 8
with the surface to which the chips 17 are nounted up (+Z direction) can be
enpl oyed. According to this variation, the first carrying neans 9 and the

second carn%igf nmeans 13 igte al | ve in the +§ di,r.ecti on and. t he +Y
direction $§5O%F CREVINETRRNSdch LheE fCRpYMeIRTans g gnq he 1FYY"€he second

carrying @B | Relifhe =& Bddtioh QDR BRclEh inVGHisr dnll9cach th
unencapsulngnt%e}% %’3‘65 rg?éﬁ@eﬁ;ﬂfﬁé{%}re sulra?ace (uppecr surface) o?act hee | ower
die (not skhismite pbBIA12. In this ¥k, the fidearryiag nebnstharklstie pgrond earfyohd owi ng
configuration can be also enployed. In this variatjon, the second carrying

d
means 13 i mepmst 3pre{urdetclpse treghotherdn Fifa 285 IWeshdbganangansulatedisubsiiatee 5 i s

arranged op.t u r.surface of the |ower die i i ryi ng
reans 6 t nais SeEviARl S ind S Sy e B Bl ooriaae S 4 B g ot Y
In this cagfme g chiig nfedhd 9/l McheHPRABFirsd cAPYAS neBnd I'R109&sTh eharyedifectibie
unencapsul ated substrate 5 with the surface to which the chips 17 are

mount ed upafdHZ rétheedtfionmiheissbdtatecpositioniad. | Phercaftantheseonhearsolg Mhas 13
unencapsul ated substrate 5 is_arranged on the u eL 30 surface of_ the | ower
die 10 by Pe¥esindes 1 direddionsad delbet @Faae@%%lht‘gf%‘ @Iaé?ngtct FoYER die so
that the chips 17.anRd e | t ai i i 0vi ded on
t he upper QP&?T ﬁurr]fa%ﬂiogrtﬁéggg,graﬁﬁ%éfsregﬁﬁégﬁmpgiﬁ%aﬁ%ﬁl qﬁ%jg%é{u? %ar{gﬁn%/ di ng can
be enpi@yeghedss iBovRlifHIZ Mchash aldQRY 5 disddbioh htordes afid Birémoveddidnatthe t he
case in which the cavity 11 is provided on the lower die 10 (see FI G 3B)
and t he casubstratephsitbn {héeeBlGtly. i s provi ded on the upper die were
described. The present invention is not limted thereto and can be applied
to the casfPl using the nolding die in which the cavities are provided on

both the | ower diAg sGil gn&tﬁ'& ViR R&n Ig;lgﬁ'ding the aforementioned variation, the

configuration in which the unencapsulated substrate 5 is transferred to the upper surface

15 ofthe first carrying means 9 from the upper surface of the passing board 8 with the
surface to which the chips 17 are mounted up (+Z direction) can be employed.
According to this variation, the first carrying means 9 and the second carrying means 13
integrally move in the +X direction and the +Y direction in order and reach the substrate
position 12.  Finally, the second carrying means 13 moves in the -Z direction and

20  delivers the unencapsulated substrate 5 to the die surface (upper surface) of the lower die
(not shown).

[0074]
Yet another variation having the following configuration can be also employed.
In this variation, the second carrying means 13 is not provided in FIG. 1 and the

25  unencapsulated substrate 5 is arranged on the upper surface of the lower die 10 using the
first carrying means 9 that is movable in the Y direction in addition to the X direction.

In this case, the first carrying means 9 moves in the state where the unencapsulated
substrate 5 with the surface to which the chips 17 are mounted up (+Z direction) is held
on the lower surface thereof. The unencapsulated substrate 5 is arranged on the upper

30  surface of the lower die 10 by positioning the unencapsulated substrate 5 and the upper
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10[ 0076] In the description so far, in the case where the

unencapsul ated substrate 5 is planarly heated using the sheet-shaped heater
20 as the first heater through the surface part 21 of the first carrying
means 9 was described. The present invention is not limted thereto, and

t he unencapsul ated substrate 5 may planarly and directly be heated using
the 15heater 20 without involving the surface part 21. In this case, a
sheet - shaped heater having the surface covered with a glass cloth, a

plastic film or the. like, i r ef er,abl sed. .as, t he. heater .20..[0077]
s the heatso e fiiciied Tiapt iulleflsarot g g G5:e) RRMIa TR AP o
heats the gQ uReHEARS IR BHhsRY BRIdIAS SndinRitibRAbRid GinibRIhGRd a8 MR
including at | east near infrared rays or far infrared rays rmay be used.

[ 0078] molding tilethodescri ption so far, as shown in FIG 2C, in the case

where the unencapsul ated substrate 5 is adsorbed to the second carrying
nmeans 13 af9%%Ak ri mthereof 25 was described. And in the case where the

ot e A B D B AL o e

part, i~e., the pgﬁ21 e unericapsu at Is 1n contact

W th the fganw GBYRICOMBmditEe BRaLPHhRY tReakity isgRevieéd éd B8P diewtRr 24 was

described. In this case, the part of the unencapsul ated substrate 5 that is
not in contlesctibed.t Mhetpeestntdmeention is o linGteil theneso padicamberapglied fodhe efse bhe heat

fromthe heater. 24. The 30 pr.esent invention . js not |imted thereto, and

t he unencap¥s ﬁleéﬁplg%ﬁer‘&t‘@ﬂé‘ ﬁ‘ﬁ?a‘ﬂﬂesnaé’ﬁf’@d“deafn&@g{&l? S $ressi ng
the parts 8%; th&?e unencapsul ated substrate 5 between the chips 17 using
presser por Ii’ons'provi ded on the second carrying neans 13. Thereby, the
unencapgul psogd] substrate 5 can further efficiently be heated using the

heater 24. As the presser portions, protruded presser portions each having
a flat end surf abethedescBpheresmiar i Helopserehqse Sigiugerrapsplath@ sybistipiad ivi ew,

B R B SR L 8 RSS2
VI ew. part 21 of the first carrying means 9 was described. ' The present invention is not limited
thereto, and the unencapsulated substrate 5 may planarly and directly be heated using the
15  heater 20 without involving the surface part 21. In this case, a sheet-shaped heater
having the surface covered with a glass cloth, a plastic film, or the like, is preferably used
as the heater 20.
[0077]
As the heater 24 that is the second heater, a planar infrared heater that heats the
20  unencapsulated substrate 5 by radiating infrared rays including at least near infrared rays
or far infrared rays may be used.
[0078]
In the description so far, as shown in FIG. 2C, in the case where the
unencapsulated subsirate 5 is adsorbed to the second carrying means 13 at the rim thereof
25  was described, And in the case where the part of the unencapsulated substrate 5 in the
vicinity of the adsorbed part, i.e., the part of the unencapsulated substrate 5 that is in
contact with the frame portion 25 is heated by heat transfer from the heater 24 was
described. In this case, the part of the unencapsulated substrate 5 that is not in contact
with the frame portion 25 is heated by radiation of the heat from the heater 24. The

30  present invention is not limited thereto, and the unencapsulated substrate 5 may be heated
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[0079] In the description so far, in the case where the first carrying
nmeans 9 and the 10 second carrying neans 13 hold the unencapsul at ed
substrate 5 by adsorption was described. Instead of this, the first
carrying nmeans 9 and the second carrying neans 13 may hold the

unencapsul ated substrate 5 by securing the rimof the unencapsul ated
substrate 5 using plural nails that are rotatable in a predeterm ned angl e.
[ 0080] 15In each Enbodinent, in the case where wire bonding is enployed for

t he purpos f . electrically nnect | the chips,17 and . the s nate 14
was descri ﬁ%ﬁgat %ﬁ’ésf%grbé( é)éﬁﬁs%lgﬁ@e&ﬁrfsgﬁ ﬂ%sunﬁ’ B?a_pf“iﬂ%ﬁl E@Sﬁ'ﬁtg P ebteg),veeég%% Bther

met hods SUF'E &ﬁgﬁﬂeb&ré&ﬁ%@&ﬁﬁﬁ@&oﬁﬂﬁ_s%&&d'daﬁﬁn eaR€1 B TPIHRYAS; thk 0081]
20The fl owa Pe resin 30 nmay be a liquid resin"that is in a liquid form at
r oom t enpet@noamulatidtsabsiatd 5 ednyfprthdreffidietbiliechenied using therlmgteb?d.a Avntheen
resin that is formed by nelting a resin na&enial that is . in a solid form
(powder, phiesse pertiony pistrudedipieaser pestionheach ngwing a flat g surtasafidat ure. [ 0082]

251 n FI 1. th onf i gur ati. i ' t i i nodul e 2
"o mecrani Oy el B bR R B bV ARG M RO, T e

3B, 3C, angaitikapfostdr pefioh®eddhhatimk &g eftPiliiabe aaelueg)_r@ﬁd@r inwegidgakay ed.
Instead of this, the configuration in which the | oading and unl oadi ng
nmodul e 2 amdhe¢ plnarotiei.ng nmodul e 3A are forned as a parent nodul e having a
function of resin-encapsul ation and three nolding 30 nodules 3B, 3C, and 3D
are fixed t897%he parent nodule in order may be enpl oyed. Both the cases

achi eve the et i GOGARAMIGH: APARLEI AL 1R (HISaRRE ERdngWaREHeOf the

nol di ng nodul es suc e resri'n-encapsul ation ap ncl udi ng one

nol di ngy Mogkebed the Inepidthe naarapubitédmbapnas dY adsotptiohokasdi ng nor e
t han one nol di ng nodul e (four nolding nodules 3A, 3B, 3C, and 3D in the
exanpl e of dgscdbad, . Imgeadipd this, the first carrying means 9 and the second carrying means 13

may hold the unencapsulated substrate 5 by securing the rim of the unencapsulated
substrate 5 using plural nails that are rotatable in a predetermined angle.
[0080]

15 In each Embodiment, in the case where wire bonding is employed for the

| purpose of electrically connecting the chips 17 and the substrate 14 was described. The

present invention is not limited thereto, and other methods such as flip chip bonding and
the like may be employed.
[0081]

20 The flowable resin 30 may be a liquid resin that is in a liquid form at room
temperature.  Alternatively, the flowable resin 30 may be a molten resin that is formed
by melting a resin material that is in a solid form (powder, particle, sheet, tablet, or the
like) at room temperature.

[0082]

25 In FIG. 1, the configuration in which the loading and unloading module 2 is
mechanically fixed to the molding module 3A and three molding modules 3B, 3C, and 3D
afe fixed to the molding module 3 A in order was employed. Instead of this, the
configuration in which the loading and unloading module 2 and the molding module 3A
are formed as a parent module having a function of resin-encapsulation and three molding

30  modules 3B, 3C, and 3D are fixed to the parent module in order may be employed.
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5 the nunber of the nolding nodul es can be increased or decreased
afterwards. [0083] The i nvention nay be enbodied in other forns

wi t hout departing fromthe spirit or essential characteristics thereof The
enbodi ments disclosed in this application are to be considered in al
respects as illustrative and not |imting. The scope of the invention 10 is
I ndi cated by the appended clains rather than by the foregoing description,
and all changes which conme within the neani ng and range of equival ency of

the clains_are. intended to be enbraced.therein. PLANATI O LETTERS OR
NUVERALS 1BpBiohe fases paqvi e resipenranspiahonpar Su‘gﬁk&‘f*g@ﬁfe%“g}?ﬁr Padi ng
nodul e 3A . ' : ; ' 205
: dRBSsut Rt MiiSSorfhpp AL AU SR AR MoRRHet | ON
unencapsul g@gdénéﬁgst r a%l;eé r gt a%??-gn ans 7 p?el ay meanngS passi r% board 9
first carriodgiers@odsl (REAinl @osysulition fxaeand] mhdinggnalieehanicheaaolding 12
substrate position 13 second carryin% means_ .
module (four molding modules 3A; 3B, 3C, and 3D in the example of FIG. 1). Further,
5  the number of the molding modules can be increased or decreased afterwards.
[0083]
The invention may be embodied in other forms without departing from the spirit
or essential characteristics thereof. The embodiments disclosed in this application are to
be considered in all respects as illustrative and not limiting. The scope of the invention
10  isindicated by the appended claims rather than by the foregoing description, and all

changes which come within the meaning and range of equivalency of the claims are

intended to be embraced therein.

EXPLANATION OF LETTERS OR NUMERALS

15  [0084]

1 resin-encapsulation apparatus

2 loading and unloading module

3A, 3B, 3C, and 3D molding modules
4 substrate supply portion
20 5 unencapsulated substrate

6 rotation means

7 relay means

8 passing board

9 first carrying means
25 10 lower die (second molding die)

11 cavity

12 substrate position

13 second carrying means

14 substrate
30 15 boundary

25



14 substrate 3015 boundary 16 region 17 chip (el ectronic conponent) 18

| ead 19 and 23 nai n bodies 520 heater (first heater) 21 surface part 22,

26, and 29 suction passages 24 heater (second heater) 25 frane portion 1027
containing portion 28 upper die (first nolding die) 30 thernosetting resin
(flowabl e resin) 31 cured resin 32 encapsul ated substrate

16 region
17 chip (electronic component)
18 lead
19 and 23 main bodies

5 20 heater (first heater)
21 surface part
22, 26, and 29 suction passages
24 heater (second heater)
25 frame portion

10 27 containing portion

28 upper die (first molding die)
30 thermosetting resin (flowable resin)
31 cured resin

32 encapsulated substrate
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WHAT IS CLAIMED IS: 1. A resin-encapsul ation apparatus for performng
resi n-encapsul ati on of an el ectronic conponent nounted on a substrate,
conprising: 5at |east one first nolding die; at |east one second nol ding
die; and a first carrying nmeans, wherein the first nolding die and the
second nolding die are provided so as to face to each ot her, at | east
one cavity is provided on at |east one of the first nolding die and the
second 10 nolding die, the first carrying nmeans is capable of carrying a

substrate i sul ated el ectronic conponent is nounted to a
vicinity o&eﬁﬁ@yﬁggﬁBQEﬁﬁﬂggfhe first carrying neans conprises a

sheet -shaped first heater, and wherein the first heater is capable of
heati ng the substrate planarly during the process of carrying 15 the
substrate 1o theAvedn®enhédpsdhiidtwpaawistfyr parfoamiipateneheapeulbtive dfianst heat er
faces to a substrate plane of the substrate, and in a state where the

el ect r oni celestEgrinerapeRsuneentethon aubsiralgeGMqrisEigt ed substrate i s i nersed
in an uglcured thetrlnogetéélgg riaﬁ;i ndii6_n the cavity, the thernosetting resin is
capabl e” of beingacﬁ?;ap my e T esi n-encapsul ati on apparatus accordi ng

to claim1, wher gjgast Be decbiid moRitl A1g; #Age and the second nmolding die are
provi ded nore than one, and travel distances of the substrates to the

vicinities of theficsicanryiegnpao, wiedion t he respecti ve second nol di ng dies
are different, 25 3. The resin-encapsul ati on apparatus according to claim
1, wher ei ntieHirsimelgingeind taseceed W?qsi% & afhirokides 8q a tg Tace to eagh

st rageilabhon ABRELS 4 OF LS £ Sp Rl 1 g {1, 0,
ol di ngo di ghoMing BR,

the first carrying means is capable of carrying a substrate to which an unencapsulated

electronic component is mounted to a vicinity of the cavity, and the first carrying means

comprises a sheet-shaped first heater, and wherein

the first heater is capable of heating the substrate planarly during the process of carrying

15  the substrate to the vicinity of the cavity in a state where the first heater faces to a
substrate plane of the substrate, and
in a state where the electronic component mounted on the planarly-heated substrate is

immersed in an uncured thermosetting resin in the cavity, the thermosetting resin is

capable of being cured.

20
2. The resin-encapsulation apparatus according to claim 1, wherein the first
molding die and the second molding die are provided more than one, and travel distances
of the substrates to the vicinities of the cavities provided on the respective second
molding dies are different.

25

3. The resin-encapsulation apparatus according to claim 1, wherein the first heater

directly heats the substrate,

4. The resin-encapsulation apparatus according to claim 1, wherein the first

30  carrying means further carries the substrate to a die surface of the first molding die or the
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27 second nolding die at a position where the substrate is overlapped with
the cavity and delivers the substrate to the die surface, and the first
heater planarly heats the substrate until the substrate is delivered to the
die surface. 5 5. The resin-encapsul ati on apparatus according to claim1,
further conprising a second carrying neans and a second heater, wherein the
second carrying neans is capable of receiving the substrate fromthe first
carryi ng nmeans and carrying the substrate to the die surface and 10 the

second heater ovi,.d on.t he cgnd apabl e of
heati ng th@ecgﬂ%’ﬂopé %dlﬁla %B?ﬁl?onu‘ﬁﬁ?rf’a? %S?Pg?rﬁpgégitﬁl vee"rﬁ F%‘:Pt he die
surface in alv%}ﬁhgsm%tgtgﬁﬁmge Qﬁ@ter faces to the substrate plane.

6. The resin-encapsul ati on apparatus according to claim5, wherein 15 the
second heatterfirkidzaiar plheety ishapks subsidatt h&tﬂs:h@m’mdtrdrte&t@ihvmedttaﬁlb yicheat s t he
substrate in a state where it is not in contact with the electronic
conponent . surfaceA manuf act uri ng net hod of a resin-encapsul ated el ectronic
compon é]t by 20 encapsul ating an el ectronic conponent nounted on a
substra conpri si ng: a first carrying step for carrying the substrate

to a vicinity of Tﬁefe@ﬂlLénréalrsmaﬁbﬂsﬁba@mcobmsgm@mqf fithlet EthprisMgi ng di e
and a second nolding die by a first carrying neans, a fixing step

for fixi ngs¢doadsarb)6ngmemscmdasdmdé1@atba®iélemﬁnt he first mol di ng die or 25the

second nol ding die at.  a position e the ate.i s over] apped with the
cavity, a HICSRPANNFIRYIBE MIPS 18capah \fgefrﬁﬁ%“flg f’rﬂaéﬁﬁ%m&]i‘ee 5h second

nol di ng di ﬁ}ear?s z{nﬂséaﬂ-yl’?@?ﬁeoﬁlﬂls@&téﬂgth§ﬁfe%uﬁ%e p&{ form ng resin-encapsul ation
o

of the electronic
10  the second heater is provided on the second carrying means and is capable of heating the

substrate planarly until the substrate is delivered to the die surface in a state where the

second heater faces to the substrate plane.

6. The resin-encapsulation apparatus according to claim 5, wherein
15  the second heater has a sheet shape, and
the second heater planarly heats the substrate in a state where it is not in contact with the

electronic component.

7. A manufacturing method of a resin-encapsulated electronic component by
20  encapsulating an electronic component mounted on a substrate, comprising:

a first carrying step for carrying the substrate to a vicinity of a cavity provided
on at least one of a first molding die and a second molding die by a first carrying
means,

a fixing step for fixing the substrate on a die surface of the first molding die or

25 the second molding die at a position where the substrate is overlapped with the
cavity,

a clamping step for clamping the first molding die and the second molding die,

a resin-encapsulating step for performing resin-encapsulation of the electronic

component by curing the thermosetting resin in a state where the electronic component is

30  immersed in an uncured thermosetting resin in the cavity,

28



conponent by curing the thernosetting resin in a state where the electronic
conponent is 30 immersed in an uncured thernosetting resin in the cavity,
an uncl anping step for unclanping the first nolding die and the second
nol di ng die, and a taking-out step for taking out a

resi n-encapsul ated el ectronic conponent with the substrate and the
thernosetting resin, wherein 5 the substrate is planarly heated using a
sheet - shaped first heater provided on the first carrying nmeans in the first
carrying step. 8. The nanufacturi met hod of a.resin-encapsul ated.

el ectronic corrpoﬁléﬁ?cq?;{g]&l&g §FR ortlglcgl?rﬁ’l“fﬁ @?%ﬁ&ozg%g ﬁﬁ&ngiﬁ?es{éc?ﬂﬂﬁﬂ&ﬁﬁlgdi e
and the segpnghyol ding die are 10 provided nore than one, and travel

di stances of the substrates to the vicinities of the cavities provided on
the respective secakig-oatlsthprigr ikiag oar eredinfdneamnlaied elec@onitlrempanmant swthur i ng
met hod of a resin-encapsul ated el ectroni c conponent according to claim?7,
wher ei n t héhersupsitateyngthe therpeseiting resiyviefgid substrate in the first

ol ot r oh o Uecsmuet vichafy PR F51a AP0 FEhotsDledt bENMTATROR T O e

further cagiiffghit@nsSHUN fidt Qrivih .die surface and delivers the substrate
to the die ?ﬁ?f%ce in the first égfﬁbing step. 20 11. The manufacturing
nmet hod of a resin-encapsul ated el ectroni c conponent according to claim7,
further conprising: receiving step.for receiying the substrate with a
second carﬁyingﬁgﬁﬁgn? QWPP%EWﬂPa a f?Wﬁﬁmﬁ§§¥§F'_ QRSB Car ryi ng
step for C%cho}‘diﬁgt& &ﬁﬁ’r‘,%&&gﬁéﬁhtﬁﬁ&dﬂfﬁiéaﬁ tHE Secdiid H&ldillgdiﬁ%i?é)”d
carryi ng nmeans, and a delivering Step tor delivering the substrate
to thejgli epsividedaBore Wh@IoRe] dhdttReelshaaitds 68the yubsfratt Rithe Wvtiteshgthiate is
planarly heated using a second heater provided on the second carrying neans
in a stat ecatidesorovidedechadespectivesc¢ond mealding diss grediffesgit h t he 30 el ectronic
conponent .

9, The manufacturing method of a resin-encapsulated electronic component

according to claim 7, wherein the first heater directly heats the substrate in the first

15  carrying step.

10. The manufacturing method of a resin-encapsulated electronic component
according to claim 7, wherein the first carrying means further carries the substrate to the

die surface and delivers the substrate to the die surface in the first carrying step.

20
11. The manufacturing method of a resin-encapsulated electronic component
according to claim 7, further comprising:
a receiving step for receiving the subsirate with a second carrying means from
the first carrying means,
25 a second carrying step for carrying the substrate to the die surface using the

second carrying means, and
a delivering step for delivering the substrate to the die surface, where in the
second carrying step, the substrate is planarly heated using a second heater provided on
the second carrying means in a state where the second heater is not in contact with the

30 electronic component.
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12. The manufacturing nmethod of a resin-encapsul ated el ectroni c conponent
according to claim1ll, wherein the second heater has a sheet shape.

12, The manufacturing method of a resin-encapsulated electronic component

according to claim 11, wherein the second heater has a sheet shape.
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