1 DESCRI PTI ON METHOD AND SYSTEM FOR COCLI NG RESI N- SEALED SUBSTRATE, SYSTEM
FOR CONVEYI NG SUCH SUBSTRATE, AND RESI N- SEALI NG SYSTEM 5 TECHNI CAL FI ELD

[ 0001] The present invention relatles to a method and system for
cooling a resin-seal ed substrate produced by resin-sealing electronic parts
or simlar elements nounted on a 10 substrate, as well as a systemfor

conveyi ng such a substrate. The pr i ion also relates to a system
or resin-sealing electronic parts el enents nmounted on a
f i ng el ect roni ¢ parts BEOSRITHON el enents mount ed

substrate. BACKGROUND ART 15 [0002] A resin-sealing systemhaving a
nol d conposed of upper and | ower dies has been conventionally used for

nol ding and resin-sealing electronic parts or simlar elenents nounted on a
subst r at e METHOD tAND UPPEFENMr FOBWEO OIIN GnRESEN-SRWIED fSABYERATEH] AYSAEM
anount of resin. In the resin-sealing process, a substrate having

el ect r oni FQRCONVEYNGSUDH SUSSERASTE, AND RESES-SHerBunSysTsandw ched
bet ween the upper and |ower dies, with the electronic parts or simlar

el ementgs contained in the cavity, whereafter a resin material which has
been nelted at high tenperature is supplied into the cavity and cured.

(Such a pﬁ&&ﬁ@ﬁﬁhggzﬁg d transfer nolding.) After the resin material is

cured, the T1eési substrate is conveyed fromthe resin-sealing nold
to a predTBergined | ocation designated for a post-process, such 25 as the
st orage of 9Hd substrate into a rack or the cutting of the substrate. 2

[ 0003] ]
The present invention relates to a method and system for cooling a resin-sealed

substrate produced by resin-sealing electronic parts or similar elements mounted on a
10 substrate, as well as a system for conveying such a substrate. The present invention also
relates to a system for resin-sealing electronic parts or similar elements mounted on a

substrate.

BACKGROUND ART
15 [0002]

A resin-sealing system having a mold composed of upper and lower dies has been
conventionally used for molding and resin-sealing electronic parts or similar elements
mounted on a substrate. Either the upper or lower die has a cavity for receiving an amount of
resin. In the resin-sealing process, a substrate having electronic parts or similar elements

20 mounted thereon is sandwiched between the upper and lower dies, with the electronic parts
or similar elements contained in the cavity, whereafter a resin material which has been
melted at high temperature is supplied into the cavity and cured. (Such a process is called
transfer molding.) After the resin material is cured, the resin-sealed substrate is conveyed
from the resin-sealing mold to a predetermined location designated for a post-process, such

25 as the storage of the substrate into a rack or the cutting of the substrate.



Such a nol ding and resin-sealing process requires a systemfor conveying
the substrate before or after the resin-sealing process. One exanpl e of
such a conveying systemis disclosed in2atent Docunent 1. This conveying
systemincludes a horizontally novable 5 conveying plate which can be
inserted into or removed fromthe space between the upper and |ower dies,
and a substrate carrier nounted in a hole of the conveying plate and
novabl e vé@@@ﬂa]ly t hrough the hole. On the upper side of the substrate
carrier a substrate-setting section on which a substrate before the
resin-seal i ng fSuckes sobding badsesinissalngopiodesd, reahirdsea ciystems farovgsvengldha
substrat e-hol ding section on which a resin-seal ed substrate can be held is
10 provi dedbstéiteshetdre @R afiad e Rgirdsalinge pfooess hOhe exegnde besich-aswalgdngs systr at e
by suction is provided in the substrate-hol ding section on the |ower-side

of the subs HtsélB@edCiﬁrP'a’te%f Dob@384t11. This con‘ef%qﬁ’é ERAGY ifkRledaNRezortlB movable
resi n- seallng of electronic parts or sim’lar elenents is achieved by curing

a_resi ﬁﬁﬁ%ﬁlsgi &€ 0 ﬁtaﬁ%e seﬂé ﬁt& STRGL AL tII L8] i§ecrthEy §ﬁc§ ate

15 is s mredi at e reS|n seal rocess 1Is co

The ther i nkage ctor of. the re dlffers rom hat f the
subst r at “LFSalan T"hsé’g%tfaé‘? SaITicy ma’uPtS “h ag:g)i\ u‘i:%"?’ Pete pIahea?n nevahle
renoved frontthe nold is left out in the air, the resi n-seal ed substrate is
likely to vesicaly gueugsthe heleuPp the uapersida of & suRgtratairarrigs RpTukgirae-setHRe
resin-seal ed substrate causes various problens. For exanple, a warped

subst r at e sedion@h iacld sshstrateltefors therredn-sealing pracasskeaorbeset is et:(tVIlG},ech ile pOO5]
As one solution to this problem a warp prevention device is disclosed in

Pat ent DoGiImewér dde ARuBst@VhslginBasctionh@fivhichl £asi-phRUeupstond cdedbé hedde t he
resin-sealing system The warping of a nolded and resin-seal ed product is

preve n%@ d ng y iGN M &0 ML A IRG: pH HC tfor2 Rolb&lo e €Rsih RBalBE ALibdt ke %? esdéh@fﬁ gsand

t he subst e-setting sectio cooling it inthis state. GROUND
ART mw%ll‘\gl;lg) % I%ﬂé supstra te—hn-ldln(éosgc lon On%fl E)WG%I%E%?B}G sub stiJaEe é%.ﬂg& 1 0 105326
[0004]

As already explained, the resin-sealing of electronic parts or similar elements is
achieved by curing a resin that has been melted at high temperature. Therefore, the substrate
15 is still hot immediately after the resin-sealing process is completed. The thermal shrinkage
factor of the resin material differs from that of the substrate material. Therefore, if a
resin-sealed substrate that has been removed from the mold is left out in the air, the
resin-sealed substrate is likely to be warped as a result of natural cooling. The warping of the
resin-sealed substrate causes various problems. For example, a warped substrate cannot be
20 smoothly stored in the rack or correctly cut.
[0005]
As one solution to this problem, a warp prevention device is disclosed in Patent
Document 2. This device has a heat-release plate provided inside the resin-sealing system.
The warping of a molded and resin-sealed product is prevented by sandwiching the product

25 between the heat-release plate and the substrate-setting section and cooling it in this state.



Pat ent Document 2: JP-A 3-129864 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE
SOLVED BY THE | NVENTI ON 10 [ 0007] In the device described in Patent
Docurment 2, it is necessary to hold the ¥esin-seal ed substrate in the
sandwi ched state by applying significant pressure from above and bel ow for
a certain period of tinme. This may cause undesirable effect on the product,
such as danage to the electronic parts or simlar elenents in the

resi n-seal ed portion or defornation of the 15 external shape of the
resin-seal ed substrate. [0008] The problemto be solved by the
present i MAGKGEROUNDARPISWIMENTet hod and system for cooling a

resi n-seal ed substrate produced by nol ding and resin-sealing a substrate
wi t h el ectPATENT POCSMBNBI m | ar el enents nmounted t hereon, which nethod or
systemis capable of 20 cooling the resin-sealed substrate while m nim zing
negative gbhd@gt on the electronic parts or simlar elenments and al so
preventing warping of the substrate. The present invention also provides a

systen1§or con%%%%pgogfﬁgﬁﬁpn§ggkﬁg1§§$§§rate i ncl udi ng the aforenentioned
as

cool i ng system resin-sealing systemincluding the same
cooling system 00094{)é emfor cooling a resin-seal ed
substrate acco#@#ﬁb PR 2fp?éfﬁy§é§%t of the present invention ained at
solving the aforenentioned problemis a substrate-cooling systemfor
cooling a resin-seal ed substrate produced by nol ding and resin-sealing
el ectronic parts 5 nounted on a substrate by neans of a resin-sealing nold,
i ncl udi ng:DISCLOSURS O& TéE teVENJGAONol di ng the resin-seal ed substrate;
b) an attracting device, provided in the holder, for attracting the
resi n- sealpROBUDEITEBE SOLVED BYITHE INWBNTION

10 [0007]

In the device described in Patent Document 2, it is necessary to hold the resin-sealed
substrate in the sandwiched state by applying significant pressure from above and below for
a certain period of time. This may cause undesirable effect on the product, such as damage to
the electronic parts or similar elements in the resin-sealed portion or deformation of the

15 external shape of the resin-sealed substrate.
[0008]

The problem to be solved by the present invention is to provide a method and system
for cooling a resin-sealed substrate produced by molding and resin-sealing a substrate with
electronic parts or similar elements mounted thereon, which method or system is capable of

20 cooling the resin-sealed substrate while minimizing negative effect on the electronic parts
or similar elements and also preventing warping of the substrate. The present invention

also provides a system for conveying a resin-sealed substrate including the aforementioned

cooling system, as well as a resin-sealing system including the same cooling system.

25 MEANS FOR SOLVING THE PROBLEMS



c) a cooling nenber |ocated at a position toward which the attracting
device attracts 10 the resin-seal ed substrate, the cooling nenber having a
contact surface with which the resin-sedted substrate ti ghtly contacts.

[ 0010] In one node of the systemfor cooling a resin-seal ed substrate
according to the first aspect of the present invention, the attracting

devi ce | nﬁjg&?g s an air-sucking device for 15 drawing air froma space

bet ween t sin-seal ed substrate and the contact surface of the cooling
menber. [0011] I n anot her node of the systemfor cooling a

resin-seal ed subsystemefonceolingi agesiwsaaed fubstsate aspadingdp thhdirgraspeshtof the

i nvention: 20the attracting device includes: an elastic
support, prexentdadentionbimeedcaiablving theafoesmentioned mobiemgs asebstatermoBng bystead
spaces between the resin-seal ed substrate and the contact surface by com ng

in cont athoMtddhng herekifSskiled Sdsa e PIRRICERLS M&&ﬁtdﬂ@ kg kauling aleetomb Pt at e
is attracted, one or nore through-holes each of which is provided in

t he cooking, ‘HE%Q§ nti oned one or nore
cl osed spaces an mﬁétﬁﬁpg%ggég%ggne %%@ﬁ%%ﬁ%ﬁeagﬁo ing nenber in the

t hi ckness direc n, th i r-sucking device draws air
fromthe aforeﬁéﬁ%?%%b hﬁﬁﬂﬁﬁ?@‘fQSééﬁ’g Stes through the

af orenenti oned one or nDre t hr ough- hol es. [0012 5In still ,another node of
the system for B 8BPRitiglng devisenpronided in thebeldehfer atgactnaihcgesiorsealed substrate

to the holder; and
¢) a cooling member located at a position toward which the attracting device attracts
10 the resin-sealed substrate, the cooling member having a contact surface with which the
resin-sealed substrate tightly contacts.
[0010]
In one mode of the system for cooling a resin-sealed substrate according to the first
aspect of the present invention, the attracting device includes an air-sucking device for
15 drawing air from a space between the resin-sealed substrate and the contact surface of the
cooling member.
[0011]
In another mode of the system for cooling a resin-sealed substrate according to the
first aspect of the present invention:
20 the attracting device includes:
an elastic support, provided on the cooling member, for forming one or more
closed spaces between the resin-sealed substrate and the contact surface by coming in
contact with the resin-sealed substrate when the resin-sealed substrate is attracted; and
one or more through-holes each of which is provided in the cooling member

25 at a position within the aforementioned one or more closed spaces and which penetrates



the first aspect of the present invention, the systemfurther includes: d)
a cooling device for cooling the cooling nmenber. [0013] In still
anot her node of the system for cooling & resin-seal ed substrate accor di ng
to 10 the first aspect of the present invention, the cooling device is an
air blower for sending a flow of air to the cooling nenber. [0014] In

still another de of the stem.for coglin resi n-,seal ed substrate
accordi ng tFI 6’“%115*%61‘09 glél%g naignﬁg%rtmg}et{“ﬁféneﬁ §1§eecrt11 ni%he\l;eeon’[almgn: 15t he cool i ng

menber has one or nore grooves formed on the contact surface; and the air
bl ower suppl i o SR s detice dwoor %@%@6@@}%@%&@% OB BPrerfirsEd GPasEY es.

[ 0015] In still another node of the systemfor cooling a

r esi n- seal tbpughithsafaemeniwned anney merethreugh-hales.aspect of the present

i nvention, the cooling device includes a Peltier device attached 20 to the
cool i ng ngnbEY]. [ 0016] In still another node of the systemfor
cooling a resin-seal ed substrate according to the first aspect of the

presentsi nvent iRl AGheOMbAC bf sy A&H fOf cdolifg @aesihReaIER s att Sccbdihghed so
that a resin-sealed portion of the resin-sealed substrate will be tightly

contact ed tﬁéﬁltspgs'i)gét%f the%r&sggt]izl/ention, the system further includes:
d) a cooling device for cooling the cooling member.
[0013]
In still another mode of the system for cooling a resin-sealed substrate according to
10 the first aspect of the present invention, the cooling device is an air blower for sending a flow
of air to the cooling member.
[0014]
In still another mode of the system for cooling a resin-sealed substrate according to
the first aspect of the present invention:
15 the cooling member has one or more grooves formed on the contact surface; and
the air blower supplies a flow of air into the aforementioned one or more grooves.
[0015]
In still another mode of the system for cooling a resin-sealed substrate according to
the first aspect of the present invention, the cooling device includes a Peltier device attached
20 to the cooling member.
[0016]
In still another mode of the system for cooling a resin-sealed substrate according to
the first aspect of the present invention, the contact surface of the cooling member is
designed so that a resin-sealed portion of the resin-sealed substrate will be tightly contacted

25 thereto.



The second aspect of the present invention provides a substrate-conveying
system for conveying a resin-seal ed substrate, which systemis
characterized by including any one of t e af or enent i oned systens for
cooling a resin-seal ed substrate according to the first aspect of 5 the
present invention. [0018] The third aspect of the present invention
provi des ﬁ Qﬁﬁin-sealing system for nolding and resin-sealing electronic
parts nou p on a substrate, which systemis characterized by including
any one of the aforenmentioned systens for cooljng a resin-sealed substrate
10 accordi ng t ofhesecqdagpechabibe present imenpererienides 4 Gesirpigreony@inmiystem for  The
fourth aspect of the present invention provides a substrate-cooling nethod
for cool i myneeyingsd resiseatled shstrster whieh pystahu sedlatayteripdddiynigeladiigraey ore efght i ng
el ectronic parts nmounted on a substrate by neans of a resin-sealing nold,

i ncl udi ng dftremsiiteped efsterdS for doolink B Gesimsealedsdubstfdh@drdind s thatiBst @apett of

b) cooling the resin-seal ed substrate by attracting the held resin-seal ed
substras e thopRsenPRVERGBnTETDEr to meke the resin-seal ed substrate in tight
contact with a contact surface of the cooling nmenber. [0020] 20l n one node
of the neﬁpﬁgﬂfor cooling a resin-seal ed substrate according to the fourth
aspect of e-present invention, the step of cooling the resin-sealed
substrate incluyge

anot her node of E@§ ”d%@8ﬁ?@$5%%%?Lﬁg&gmhgg%H&gﬁ%ﬁ%&ggggggggégm%%% 1 Lg
tothe 7 and resin-sealing electronic parts mounted on a substrate, which system is characterized by
including any one of the aforementioned systems for cooling a resin-sealed substrate

10 according to the first aspect of the present invention.

[0019]

The fourth aspect of the present invention provides a substrate-cooling method for
cooling a resin-sealed substrate produced by molding and resin-sealing electronic parts
mounted on a substrate by means of a resin-sealing mold, including the steps of:

15 a) holding the resin-sealed substrate; and

b) cooling the resin-sealed substrate by attracting the held resin-sealed substrate to a
cooling member to make the resin-sealed substrate in tight contact with a contact surface of
the cooling member.

[0020]

20 In one mode of the method for cooling a resin-sealed substrate according to the
fourth aspect of the present invention, the step of cooling the resin-sealed substrate includes
sending a flow of air to the cooling member.

[0021]

In another mode of the method for cooling a resin-sealed substrate according to the

25  fourth aspect of the present invention, the step of cooling the resin-sealed substrate includes



maki ng a resin-sealed portion of the resin-sealed substrate in tight
contact with the contact surface of the cooling nenber. [0022] I n
still another node of the method for coof i ng a resin-seal ed substrate
according to 5 the fourth aspect of the present invention, the step of
cooling the resin-scaled substrate is carried out while the resin-seal ed

substrate is.being.conveyed. EFFECT OF T | NVENTI 002 1 t he t hod
2nd_syet el TEPE Ao G D FeLohoCHE Fed-stia, PR G L B oo Eh e et

i nvention, Hhe reﬁ%n-?ealed substrate is attracted to the contact surface
of the coolfiaes MHehberolieymegbeh nake the resin-seal ed substrate in tight
contact with the cooling nenber and thereby draw heat fromthe substrate.
Ther ef ore,[003d cool i ng process can be performed w thout allowi ng warping of
the resin-seal ed substrate due to the difference in the thermal shrinkage
15 factor bet wdentill heotherabdeadethamntbilidiefor esiling aAssinaagiad @ubstrate tabérding to
conventional technique in which a strong pressure is applied to the

resi n- sealpel fsumhsdspad @ f kO PleddiR iBveanon, RBE Qidp BrchbBlnd e eaRlstdIed BiREReSs the
present technique can mnimze negative effect on the nol ded and

resin-seal ot Al GELHAMNNE ¢ dge:dlek()ilsﬂbg‘t fe iB%@iﬁggéngegQ&‘.”i que, if the substrate

portion of the resin-seale ubstrate i I'n tight contact with the
contact surface of the cooling nmenber, the negative effect on the nol ded
and resin-sealed electronic parts will be reduced to a greater extent. By
contrast, if the resin-sealed portion of the resin-sealed substrate is nade
in tight dgntadi OWIHE PRENSHNct surface of the cooling menber, the
cooling efficiency will be further inproved since heat can be directly
drawn frofd®23¢ resin-sealed portion in the hot state. 25 [0024] 8

When an air-sucking device for drawing air fromthe space between the

resi n-geal ed subsermétBoddd sybemcont@ting auediaseldif subfitat€arbidig tsahdpresdns
provi ded, the contact between the resin-seal ed substrate and the cooling

menber Wi lijyeRforf, Wid &H-sEh1eh Elﬁilgﬁ'gtg VEL&EY IRE Bordthlg sURER- JTiRY &5bih B theRitef Ot

and the cooling efficiency w e Inproved. The contact between the 5

et sealed. UL AL B AN N RISk B RIREL Wk DS BN BER A BALEDS

when one Or "hore ¢l ose ( _ _ estn-seadl e Stbstrate
A T R A TN L
Providing the cooling device will further inprove the efficiency of cooling

the 10 regllpwimgavasping wbdterrasin-sealed substrate due to the difference in the thermal shrinkage

15 factor between the substrate and the resin. As compared to the conventional technique in

which a strong pressure is applied to the resin-sealed substrate from above and below during

the cooling process, the present technique can minimize negative effect on the molded and

resin-sealed electronic parts.

In the present technique, if the substrate portion of the resin-sealed substrate is made

20 in tight contact with the contact surface of the cooling member, the negative effect on the

molded and resin-sealed electronic parts will be reduced to a greater extent. By contrast, if

the resin-sealed portion of the resin-sealed substrate is made in tight contact with the contact

surface of the cooling member, the cooling efficiency will be further improved since heat can

be directly drawn from the resin-sealed portion in the hot state.

25 [0024]



Furt hernore, when the configuration of the systemfor cooling a

resi n-seal ed substrate according to the present invention is used in a
system for conveying a resin-sealed substrate or a system for nol ding and
resin-sealing electronic parts nounted on a substrate, the obtained system
can efficiently convey the resin-seal ed substrate while cooling it or cool

15 the resin-s ed substrate. in sequence of processes subsequent to. the
resin-seal i ng 3%%@5?1“@#&11@% W%%P%%W@r %Pl@t fl erﬁ{bﬂlﬂqresm'sealed

Fig. 1 is a diagramillustrating a process of resin-sealing electronic
parts or shbgtiaterangdghetasyiashseriaes o thedcoehingmennbst is #revided, the cppiget trtwegnghe

di agram schematically illustrating a process of conveying a resin-seal ed
subst r at e.resin-sealddi gubst&ate and tlti agiiagnidnhhes twil therfgrthdretigitenadt wheaelgf bathsbet i on
unit used in the first enbodi nent of the present invention. 25Fig. 4 is a

di agr am i I déshreathtig FecORRIBE toinfeffidiatel Will b8 MhpfoveM arHeentapRtwsaArthace
9 (contact surface) of a cooling nenber to the |ower surface of the

resin- S§a!r§sqln—96%ﬁetdi Qdstrdte NG t{)é g&slin RodbaeRiit be even n%%ﬂ tigﬁeljlé:d ﬁh@ﬂ 8as am

illustrating the structure o suction unit used In e second enbodi nent

of the present . inventian., S5Fi.q. 6 is a diagramillustratin n, operation of
1 oht Ty cantacton it K ticsderrisb S nedupT s hE e b oBR PR bl er
to the lower surface of .the resin-scaled portion in the second enbodi nent.
Fig. 7 is the diragingrierics iisdesignpdise aie dsaw gty Bemdhe clpssd wesssibydreatne
suction unit. Fig. 8 is a diagramillustrating the structure of another

vari at i on tsfair-suskingelevion unit. 10
Providing the cooling device will further improve the efficiency of cooling the
10 resin-sealed substrate.

Furthermore, when the configuration of the system for cooling a resin-sealed
substrate according to the present invention is used in a system for conveying a resin-sealed
substrate or a system for molding and resin-sealing electronic parts mounted on a substrate,
the obtained system can efficiently convey the resin-sealed substrate while cooling it or cool

15 the resin-sealed substrate in a sequence of processes subsequent to the resin-sealing process.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

Fig. 1 is a diagram illustrating a process of resin-sealing electronic parts or similar

20 elements mounted on a substrate.

Fig. 2 is a diagram schematically illustrating a process of conveying a resin-sealed
substrate.

Fig. 3 is a diagram illustrating the structure of a suction unit used in the first
embodiment of the present invention.

25 Fig. 4 is a diagram illustrating an operation of tightly contacting the upper surface



BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0026] The
substrate-cooling systemaccording to the present invention is a systemfor
cooling a resin-seal ed substrate produced by nol ding and resin-sealing

el ectronic parts 15 nmounted on a substrate by neans of a resin-sealing
nol d. Before the description of the substrate-cooling systemaccording to
the present invention,.a process of | di ng and resin-seali el ectropic
par o or - dpofSgEhare cSRe T Guls ¢ Bedond Sekef Foba et sy s P
Fig. I. The nolding and resin-sealing process is perforned by using a
resi n- sealfirfigmbpdinggpt-havi ng a mol d consi sting of upper and |ower dies 11
and 12. In the systemshown in Fig. 1, 20 the upper die 11 has a

subst r at e- f i xi fdgg.nechaniizpgrmvilidtatitd ¢hd stweturdiod al Qichias vaitomed tity the3sdcond
receiving an anount of resin. Exanples of the substrate-fixing nmechani sm

i ncl ude a emfbimtEns 67 he preaéiitiaehtig the substrate 21 by suction from above,
a nechani smfor holding the substrate 21 by an engagi ng or hooki ng

structuse, and_ﬁ% ée)fé-eac g@gl%ﬁl ilgéﬂrﬁintngns(r)%?aﬂoﬂao?Q%iﬂ?Q:oﬁﬁééttir%mheidﬁg&j Qlfafe @

substrate 21 wt nic parts 22 unte hereon s fixed to a

substrate-fixi ection of. the r.diie 11 ee Fig. 1(a Lle g resin
ator | al PR RELO PR o ink iR B o GBS o U bl ot T
supplied into th% avity 13 of the lower die 12. Next, the tenperature of
the cavi t yeepadiembp bsed, and the lower die 12 is raised to make its top
surface cone in contact wth the bottomsurface of the 5 upper die 11 and
press the two digd is adeete illusteatingithe staehirg of artei wrigtien ef thesueipmuaii.ned for a
few mnutes to cure the resin inside the cavity 13. Thus, the nolding and
resi n-seal i ng pig8dss dlagranoithsesmigohe smicdiraof darotlep radiaioadf drduetiquradiuct
with the resin-sealed electronic parts 22 on the substrate 21 is obtai ned.
After tghe nol ding and resin-sealing process is conpleted, the |ower die 12
is noved downward, |eaving the substrate 21 fixed on the upper die 11 as 10
shown i n R&T MOH bqﬂ] AR, the nol ded and

resin- sean%TsubstEr I;tbg é|‘§er{e erre Ttgfc?gjgg@?ﬁgﬁlrlggi n-seal ed substrate 21A and
t he portiﬁgpjf whi ch the electronic parts 22 are sealed with the cured
resinis é red to as the resin-sealed portion 24 (see Fig. 1(d)). It
shoul d be noted that a solid material in a powdery or granular form my be
used as the redilf SHAstEAG-eolipg sysigmwAsCOrliRhde tha@risanteinivantion is| 2 sEstersl fobd
when the tenperature of the lower die 1512 is increased. [0028] Af ter
t he resi ncsdalgi ageof-sedial eblsthicopiodugedr ibys nooldisp rdndaresialseatprg slectoom¢ edrton
the substrate is conpleted, the resin-seal ed substrate is renmoved fromthe

resi n-iseahiongted Yt €RuBAEE BNVEAS of A reBinReslingd MRLE BefoRUBB dascripfien Sfahege
of the substrate into a rack or the cutting 20 of the substrate. The

fol I ow nggQReeHEIBbE ﬁysg%}ﬁv‘éc%%‘fdgf b t}?e”P{%géﬂIei%ﬁldoﬂ, WhhoBes@ YRR Qhd

cooling a resin-seale strate according to the present 1nventionis

applied t Pesfh-sed n§gt élgétre(;n(fc? }g]zy or Snit Séfe?nrgnts on a substrate is described with reference to

Fig. 1. The molding and resin-sealing process is performed by using a resin-sealing system

having a mold consisting of upper and lower dies 11 and 12. In the system shown in Fig. 1,
20  the upper die 11 has a substrate-fixing mechanism, while the lower die 12 has a cavity 13 for

receiving an amount of resin. Examples of the substrate-fixing mechanism include a

mechanism for attracting the substrate 21 by suction from above, a mechanism for holding

the substrate 21 by an engaging or hooking structure, and so on.

[0027]

25 In this resin-sealing system, initially, a substrate 21 with electronic parts 22 mounted



FI RST EMBODI MENT 11 As shown in Fig. 2(a), the systemfor conveying
a resin-seal ed substrate according to the first enbodi nent includes a
conveying plate 40 for conveying a resi A0seal ed substrate, a suction unit
30 provided on the conveyer plate 40, a conveying plate drive nmechani sm
(not shown) for horizontally noving the conveying plate 40, and a suction
unit drive, nechanjsm5 5Q for verticall ving th uctjo ni t.30. [0030]
The. st r uctIMETHR TFRA 6 paisBRed iR Se0rsTHBE SPPRelE o CFF Pt oy ﬂ?ari‘za[ﬂ@,. 3.
Fig. 3(a) is a top view of the suction unit 30, and Fig. 3(b) is a

sect i onal matesigl @8, whichsigdniaohiquichi(er Bgdhstatej aigogmAemparalire (g siricdinte the

i ncludes a cooling nenber 31 and a frane-shaped el astic support 10 nenber
32 ext endicagtyal def thehlewei deuld. &eah tthatengdggurofof tthe cavitg| i3ny ineedsed, @d.thdhe
cooling nenber 31 is made of alum num which is a highly heat-conductive

material hawérde 2 stifafse® kembky/itdiogRerfadel @htd ihohfaawiti e RBbM-suffadeLst the
portion. The size of the cooling nenber 31 is approximtely the sane as

t hat ofst o- -ed r A s f:
5 rbggérgﬁfgl att &@é‘s%h@?%&ei@su '{()) Sthél 18 l(gg. %‘1;1]19 Qtai%‘}f Rhirkdifed for a gelw

resi n-seal trate 21A er surface e cool 1 ng nenber

serves as _a caontact 15 surface w th. whi the | ower surface gf the

oot e seargaTgb it s pREE R Gty e pBifhe B Ee Ane ey

t hrough- hol e 333 penetrating in the thickness direction thereof The_el astic
support meABEresygon moldipg mromplaiechindea madygwadhe Fesi-terled Gi55EPNIS BRESEEON
(contact surface) of the cooling nmenber 31. An air-sucking device 33c is
connect ed theosubkigate R ds ghtainstde Af8mtheymeldingi andsesikiseajinglraoeess 1s3@mploted.[the31]
An operation of the system for conveying a resin-seal ed substrate according

to the fideteredibddi ivandvedsddvatveirdiativgng desarsiogd.21Afiteer o e ugst dieséhlaed
substrate 21A is nolded by the resin-sealing system the conveying plate

drive MECRRRST] Fi. RS 8t et TPMoWREIdsBEpIEANVIRY MdHieR Al GedR-séleBsubstrate is
predet erm ned position between the upper die 11 and the lower die 25 12

(see Fig. 6%%1?%3 to a5 the rddiSdchled Rubsiraft AX L £2 p%hiomh%éﬂ]ﬁe GRLBSE patté hace

of the co

are sealed with the cured resin is referred to as the resin-sealed portion 24 (see Fig. 1(d)). It

should be noted that a solid material in a powdery or granular form may be used as the resin

material 23, in which case the material will be melted when the temperature of the lower die
15 12 isincreased.

[0028]

After the resin-sealing of the electronic parts or similar elements mounted on the
substrate is completed, the resin-sealed substrate is removed from the resin-sealing system
and conveyed for a post-process, such as the storage of the substrate into a rack or the cutting

20 of the substrate. The following descriptions show specific embodiments in which a system
for cooling a resin-sealed substrate according to the present invention is applied to a

substrate-conveying system.

FIRST EMBODIMENT

25 [0029]



12 nmenber 31 faces the |ower surface of the resin-sealed portion 24. [0032]
Subsequently, the suction unit drive nechanism50 is operated to raise the
suction unit 30 to a level at which thellipper face of the elastic support
menber 32 cones in contact 5 with the | ower surface of the resin-sealed
portion 24 (Fig. 2(b)). As already stated, the elastic support nenber 32 is

slightly projected upward fromthe contact surface of the cooling nenber
31. Therefore, Asrﬁgwwaa%ﬂ&- 26 F Syt I £QRYYINg hisoinrSeHigt s ras EGHZE

contact with the |ower surface of the resin-sealed portion 24. As a result,
a cl osed dhafst embodimeticidclygest heonveyinaplatestft foasenvsyingtreresiosiilad sunstpier 2 31,

the el astic support nenber 32 and the 10 | ower surface of the resin-sealed

porti on 24uétionfinddpiosiled bhdghe dqragyer pldd©38]a tanvehing phttatigye mhehaaism &t ki ng
device 33c is energized to draw air fromthe closed space through the

t hr ough- hehewsPRr ﬁ&q!z_anmyafhcsvﬁ%:ﬁieicaﬁvé‘ym% 4838nd 4 Buckiyh ahit ARl aletihissh t h
the initiation of this air-sucking operation, the operation of holding the

substraj e&gﬁ?%ﬁ&ﬁ%ﬁpﬁﬁﬁ@ &és@txﬁn%ﬂﬁt%. t he substrate-fixing nechanismis

di scontin or e , In the case where the substrate 21 is held on
t he upper &r@z) 11 by suction, the suction is discontinued. Then, the elastic
support mJ.; |] 32 gradually and elastically changes its shape, allow ng the
resin-seal ed substrate 21A to nove fromthe_ upper die 11 tq the cqoli.ng

unit 30 until tlke sfracire of the sdonypnit Hiis desgribed sathagferssre fodiie 2y Fib ey 15 A
tight contact with the contact surface of 20 the cooling nmenber 31 (see
Fig. 4(Db) Yop ke oflthstuictor tuait 3¢ taed Fsg. 30D ind s¢chienaIvasy pLths apgiontunit 30 at line
A-A’. The suction unit 30 includes a cooling member 31 and a frame-shaped elastic support
10 member 32 extending along the circumferential edge of the cooling member 31. The cooling
member 31 is made of aluminum, which is a highly heat-conductive material having a
sufficiently higher rigidity than the resin-sealed portion. The size of the cooling member 31
is approximately the same as that of the lower surface of the resin-sealed portion 24 of the
resin-sealed substrate 21A. The upper surface of the cooling member 31 serves as a contact
15 surface with which the lower surface of the resin-sealed portion 24 tightly contacts. The
cooling member 31 has a through-hole 33a penetrating in the thickness direction thereof. The
elastic support member 32 is slightly projected upward from the upper surface (contact
surface) of the cooling member 31. An air-sucking device 33c is connected to the
through-hole 33a by an air-sucking channel 33b.
20 [0031]
An operation of the system for conveying a resin-sealed substrate according to the
first embodiment is hereinafter described. After the resin-sealed substrate 21A is molded by
the resin-sealing system, the conveying plate drive mechanism is operated to move the

conveying plate 40 to a predetermined position between the upper die 11 and the lower die

25 12 (see Fig. 2(a)). This position is a position at which the contact surface of the cooling



menber 32, the extent of its projection fromthe contact surface, and the
air-sucking strength of the air-sucking device 33c are adjusted beforehand
so that the contact surface can be in tilght contact with the |ower surface
of the resin-sealed portion 24 by the air-sucking operation. This

adj ustment may be preferably perfornmed so as to maintain the inside of the

25 cl osed s e.in a high vacuum state and ereb reate an extrenely
tight coan%g&Hég&@ﬁﬁ%ﬁ%ﬁ“?ﬁ%“¢8§W%ﬁ§§§W§ﬁaggBngégg'21A and the contact
surface, although the maintenance of the closed space in a high vacuum
state is r803%l ways necessary. After that, while maintaining such tight
contact, the suction unit drive nechanism50 is operated to | ower the
suction unit 3Cubsamefrlyy.th® fw)ipn vafttdeive whéobhnisines (cisropesatadgtopiaie ¢halsuctien
mechanismis operated to nove the 5 resin-sealed substrate 21A to a

pr edet er mup@®0l toedtvedat Hvbichahd@sier RIcOGE &R distit BepportkBembAIB2NGnieb i c@ii@tess,
the resin-seal ed substrate 21A is maintained in the state of being in tight

cont act 5 Wiikh B w QLIRS &%ﬂ@é&m%&adg E%&ibh 94 f(ﬁ%g%@%{aﬁ %h@idgl%?ﬁéd, AR can

efficiently convey the resin-seale strate e coobling the

substrate without allowi.ng.its warping. 10 E I 34
System 1 or RO Br 22 SR G BRI A e s PTG TEevne Tctsioe
enbodi ment i s hereinafter described. e difference fromithe first

e bodi mentmRrECd- THETEEEe tﬁ? th‘BP‘Hrféceo?g %ﬁeeq%%tsm%mem%%w FA@es in contact
constructions of the conveying plate 40 and the suction unit drive 15
mechani smvath the doweresusfaereolatbe rasonssealstl portionf 4. s aciepdtliarakosed apage saewided e
will not be described. Fig. 5(a) is a top view of the suction unit 30, and
Fi g. 5(b) bystha cemtatt amfake vf ¢ afoling member 31, the elastic support member 32 and the

10 lower surface of the resin-sealed portion 24 is formed (see Fig. 4(a)).

In this state, the air-sucking device 33c is energized to draw air from the closed space
through the through-hole 33a and the air-sucking channel 33b. In synchronization with the
initiation of this air-sucking operation, the operation of holding the substrate 21 on the upper

15 die 11 by the substrate-fixing mechanism is discontinued. For example, in the case where the
substrate 21 is held on the upper die 11 by suction, the suction is discontinued. Then, the
elastic support member 32 gradually and elastically changes its shape, allowing the
resin-sealed substrate 21A to move from the upper die 11 to the cooling unit 30 until the
lower surface of the resin-sealed portion 24 comes in tight contact with the contact surface of

20 the cooling member 31 (sece Fig. 4(b)). The elastic characteristics of the elastic support
member 32, the extent of its projection from the contact surface, and the air-sucking strength
of the air-sucking device 33c are adjusted beforehand so that the contact surface can be in
tight contact with the lower surface of the resin-sealed portion 24 by the air-sucking
operation. This adjustment may be preferably performed so as to maintain the inside of the

25 closed space in a high vacuum state and thereby create an extremely tight contact between



the suction unit 30 at line B-B' . The suction unit 30 includes a cooling
menber 31 and six elastic support nenbers 32. The cooling nenber 31 has a
contact surface with which the | ower surlface of the resin-sealed portion 24
tightly contacts, with six through-holes 33a 20 penetrating in the

t hi ckness direction thereof As shown in Fig. 5(b), the six elastic support

menbers 32, are.respectivel rovided for the six rough- hol.es 32a. ch

ol asti o suBporitReterusB A Ak fegitiach SO DRt e TUR S AIHBE

t hr ough- hol e 33a and a bow -shaped part 32b connected to the upper portion
of the cyldlomdiseage iparhiglsyacuurhgateys nolcrlvers nesassery3 2dter shat.i Whitd spaiatiieingd t o
the inner wall of the through-hole 33a. The bow -shaped part 32b, which is
25 sl i ght |spciptighteohtadt, dpvsactbrf nondiwenedaniant 5Gigobareddd ldawe thosicting unénber
31, has a mouth at 14 its upper end and a hole |leading to the cylindrical
part 32a &80 (séSFigoR)), & - wiith i lcoswskigtlatd @lYive enedBhidng isCapRRe&T Bdndw thbe

t hr ough- hol es 33a by an air-sucking channel 33b. [0035] An operation of the

system £or i h N5 t : j_ Q

mbodi Tont o s A B AR AR G RO PekS b RS PR ¢
menber 32 js nade t,0 come in, contac Lth the |.ower rface of .t

esi e seal B3 PERRE B SRS BRAC A B i Bl T b Ee o st
Since the b wﬁ-shaped part 32b of, the elggtic support nenper 32 is s“%ghtly
proj ect ed Wibheiealing meaber 31 lndbis reannet, dheopisrsnh §sinisar eiiently copysyethes ace
of the bow -shaped part 32b cones in contact with the |ower surface of the
10 resi n- gesn-eenl pteste 24A whdle goelingiihe substraik vebduislapenssitsr warainged by t he
bow - shaped part 32b and the | ower surface of the resin-sealed portion 24
is formed (see Fig. 6(a)).

10 SECOND EMBODIMENT
[0034]

A system for conveying a resin-sealed substrate according to the second embodiment
is hereinafter described. The difference from the first embodiment exists in the structure of
the suction unit 30. The constructions of the conveying plate 40 and the suction unit drive

15 mechanism 50 are the same as those of the first embodiment and therefore will not be
described. Fig. 5(a) is a top view of the suction unit 30, and Fig. 5(b) is a sectional view of
the suction unit 30 at line B-B’. The suction unit 30 includes a cooling member 31 and six
elastic support members 32. The cooling member 31 has a contact surface with which the
lower surface of the resin-sealed portion 24 tightly contacts, with six through-holes 33a

20 penetrating in the thickness direction thereof. As shown in Fig. 5(b), the six elastic support
members 32 are respectively provided for the six through-holes 32a. Each elastic support
member 32 has a cylindrical part 32a inserted into the through-hole 33a and a bowl-shaped
part 32b connected to the upper portion of the cylindrical part 32a. The cylindrical part 32a is
tightly adhered to the inner wall of the through-hole 33a. The bowl-shaped part 32b, which is

25  slightly projected upward from the contact surface of the cooling member 31, has a mouth at



[0036] In this state, simlar to the first enbodi nent, the air-sucking
device 33c is energized to draw air fromthe cl osed spaces through the

t hrough- hol es 33a and the air-sucking cHénnel 15 33b. In synchroni zati on
with this, the operation of the substrate-fixing nmechani smof the upper die
11 is discontinued. Then, the elastic support nenber 32 gradually and

el astical .y, changes_its,sh | 1.ow t.he resj.n-sealed substrate 21LA to
move. f 1 om FHaep oEt i £038 MGingty B GIMAAT kA28 T Aot AR S Pace
of the resjn-sealed portion 24 cones jn_tight contact with the contact
surface ofdef’ﬁé%gﬁéﬂ GoRBecHRsip die télPue@@leﬁﬁéa gﬁaerbaly-.suckﬁg cpnag! Bébog
characteristics of the elastic support nenber 32, the extent of its

proj ecti orl%3dm the contact surface, and the air-sucking strength of the
air-sucking device 33c are adjusted beforehand in a manner simlar to the
first enbodi merin oferhiS@ofethe Isysteimhfer casicpingentesia-ssalbs sulatate2dcoidingcontiey ed
to a predeterm ned | ocation for a post-process by an operation simlar to

the first ses@dmBAimedtis h&teBafiBR8Eribedl Thé appeY th@ JfhBe blabtid supPb@ GhdiRRt |
the present systemcan 25 efficiently convey the resin-seal ed substrate 21A

while cooling 1he FYBRE ATEnMEL IR the HWer surface of the resin-sealed portion 24 by an

operation similar to the first embodiment. Since the bowl-shaped part 32b of the elastic
support member 32 is slightly projected from the contact surface of the cooling member 31,
the upper face of the bowl-shaped part 32b comes in contact with the lower surface of the
10 resin-sealed portion 24. As a result, a closed space surrounded by the bowl-shaped part 32b
and the lower surface of the resin-sealed portion 24 is formed (see Fig. 6(a)).
[0036]
In this state, similar to the first embodiment, the air-sucking device 33c is energized
to draw air from the closed spaces through the through-holes 33a and the air-sucking channel
15 33b. In synchronization with this, the operation of the substrate-fixing mechanism of the
upper die 11 is discontinued. Then, the elastic support member 32 gradually and elastically
changes its shape, allowing the resin-sealed substrate 21 A to move from the upper die 11 to
the cooling unit 30 until the lower surface of the resin-sealed portion 24 comes in tight
contact with the contact surface of the cooling member 31 (see Fig. 6(b)). The elastic
20 characteristics of the elastic support member 32, the extent of its projection from the contact
surface, and the air-sucking strength of the air-sucking device 33c are adjusted beforehand in
a manner similar to the first embodiment. Subsequently, the resin-sealed substrate 21A is
conveyed to a predetermined location for a post-process by an operation similar to the first
embodiment. In this manner, similarly to the first embodiment, the present system can

25 efficiently convey the resin-sealed substrate 21A while cooling the substrate without



allowing its warping. [0037] As descri bed previously, the system of

t he second enbodi nent uses six elastic support nenbers 32 and draws air
from each of the closed spaces fornmed byS5the 5 bow -shaped parts 32b of the
el astic support nmenbers 32 and the | ower surface of the resin-sealed
portion 24. In this structure, the total capacity of the six closed spaces,
to say not inﬁggf t he capacity of each of them wll be smaller than the
capacity &f° 15 %¥R8Espace of the first embodi nent. Therefore, it is
possible to reduce the tine required for the resin-sealed portion 24 to
come in cdM¥Hdt with the cooling member 31 after the operation of 10
drawing air fromthe cl oses spaces is initiated. [0038] It should be
not ed that any A dedesbgal excivimwslye nixodysemtod the sacamer enbodimmphieuser dsix ainstie
appropriately changed or nodified within the spirit of the present

i nvent i on.suppdrh @ntaiibeROBD Sid tdRBYPRRY FBRS SIHD B tHE Nl SseedpRc®X BsFRle@Sby nhavhi ch
a systemfor cooling a 15 resin-seal ed substrate according to the present

I nvention b%‘f—shlag)%ﬁl Rnts %2Rt thefelésﬂg sﬁyétﬁ{ ﬁ?etrr?depsogy%éa e gy\ﬁére%faké dfShe
naturally possible'to construct the system as an I ndependent system for
cooling a_resin;seal ed trate. | n.the previous enbodi nent t he
esi n Searei- st iiE 25 Babfshheursde 4 Bl SR TR GRS sORE QL b
nolding. It is also possible to use the systemfor_ cooling a 20

r esi n- seaMethiRg #fdne eanacibielsiagh AGtben. vk be praaldsithanihe panasity olthe glasedispace
resin-seal ed substrate produced by ot her nol ding nethods, such as transfer
mol di ng. Plirthédirstoesbodimentprideiedors, énsopdsnbiet o asdwgerste tthee ceperedf for the
conveying a resin-seal ed substrate froma resin-sealing systemin which the
subst r at e reviissdaiedgbriton 24@ copedn carmdcttwich the sbslingahenbet!3 1i fier draipetiobyf t he

| ower die. In the case of conveying a 25 resin-seal ed substrate froma

resi n-gealikRens ¥is M the cWisGPadi & hifagddi ons of the upper and 16
[0038]
It should be noted that any of the previous embodiments is a mere example and can
be appropriately changed or modified within the spirit of the present invention. Although
both of the previous embodiments were examples in which a system for cooling a
15 resin-sealed substrate according to the present invention was used as a part of the
substrate-conveying system, it is naturally possible to construct the system as an independent
system for cooling a resin-sealed substrate.
In the previous embodiments, the resin-sealed substrate to be cooled was a product
created by compression molding. It is also possible to use the system for cooling a
20 resin-sealed substrate according to the present invention to cool a resin-sealed substrate
produced by other molding methods, such as transfer molding.
Furthermore, the previous embodiments assumed the case of conveying a
resin-sealed substrate from a resin-sealing system in which the substrate was fixed on the
upper and the resin material is received by the lower die. In the case of conveying a

25 resin-sealed substrate from a resin-sealing system in which the functions of the upper and



| ower dies are reversed, the previously described systens can al so be used
by maeki ng the systens upsi de down. In addition, the previously
descri bed systens may be nodified so asléo cool the substrate 21 rather
than the resin-seal ed substrate 24. 5 [0039] In the previous

enbodi nents, the heat conducted fromthe resin-sealed substrate to the

cool i ng nenber was rel eased by natural cooling. In addition to thj L

pr ef er abl dOWY FpovicdBVasEodIc MgVidely described exstmngntale Rosiadny Wék’b‘é the The
use of the cooling device inproves the efficiency of releasing the heat
conduct ed sfstems tpreder ds¥m- seal ed substrate to the 10 cool i ng nmenber and

t hereby enabl es the resin-seal ed substrate to be nore efficiently cool ed.
Exanpl es of t héncaaitiongthdepttasudiy dkittibedRyatms blagwey mbdifgd so dsatd cgol b t ex
tube) for sending a flow of air to the cooling nmenber, a Peltier device
attached tsgbstnlageﬁqg{hlepglagg{gtfggm sl £8stPhle 24hen an air blower for sending a
flow of air to the cooling nenber is used, the air may be supplied to the
si de of tg&hﬁ§0|'ng menber opposite fromthe contact surface. A more 15
preferé%l temis shown in Figs. 7(a) (top view) and 7(b) (sectional
view at line CC i n, whic he co S 0 forned on
its contact sur® pr&ﬁ’d’“%?‘iﬂg?‘i‘n@ﬁﬁﬁpﬁ gtt ?ﬂngbﬁﬁd? @‘edg \?‘?i dﬁ? 3 Geen
the | ower surface of the resin-sealed portion 24 and the contact surface.
Thi s syst ¢ eelingonembst fasireleateg hyowmituraheoaliagi k- addijoado dhissit iapeferpye ded
cooling of the surface of the resin-sealed substrate that is not in contact
with the 2fvidohicoglimedbéce fomycoalisp tHeecqoding onenelebri Thadsh of the doolibgeleviool i ng
of the resin-sealed substrate through the cooling member. [0040] In the

previ ous eRBRALIBBELiERS b Ededki Y Bk Behdabed ffoRMhE hesis plel fBsvRED thbie
resin-seal ed substrate and the contact surface of the cooling nenber was

used aft '8801?% Iﬁ&ﬁl &%l Qgergﬁ'véng es Jc}#% rE%? s&ﬁéc? uese ﬁ)t lglﬁm&lébe?ﬁ&@ﬁtﬁf éo%lé%l

nmet al - base su stra e USI ng pe (0] stee as t ase mter|

device fo a rac the.r S|n eal d substr y.b ed.
Fort hor molaamps of BBicofl dhdendfi dveil BEVILGE %?fvr%ﬂﬁXﬁebehﬁﬁsn%?%é. ous
enbodi nents, nmay be created fron1an§ mat eri al other t han alunlnun1gs | ong

as the matleMi %ﬂanaoﬂse epoling Mejnbae alclish deides artachas tathegoolng megbsr, and so on.

sufficiently higher rigidity than resin materials. [0041]
When an air blower for sending a flow of air to the cooling member is used, the air may be

supplied to the side of the cooling member opposite from the contact surface. A more
15 preferable system is shown in Figs. 7(a) (top view) and 7(b) (sectional view at line C-C’), in
which the cooling member 31 has grooves 34 formed on its contact surface and air is
supplied through these grooves 34 between the lower surface of the resin-sealed portion 24
and the contact surface. This system can more efficiently cool the resin-sealed substrate.
Forced cooling of the surface of the resin-sealed substrate that is not in contact with the
20 cooling member may also be performed in addition to the cooling of the resin-sealed
substrate through the cooling member.
[0040]
In the previous embodiment, a device for drawing air from the space between the
resin-sealed substrate and the contact surface of the cooling member was used as the

25 attracting device. In the case where the substrate is a metal-base substrate using a type of



The cooling nmenber shown in Fig. 3 had only one through-hole. It is
possible to appropriately increase the nunber of the through-holes
according to the size of the resin-seal éd substrate to be attracted or
other factors. Simlarly, the nunber of the 10 through-holes and the
el astic support nmenbers of the cooling nenber shown in Fig. 5 may be

appropriatel y_changed. . I.n the ex e shown in Fig. 3, t | astic
Stbport | mestr AT otetnly® v tok P BAALY oTRALR: 1 v dinaliy ST Fhk
circunfer nti%i edge of the cooling nmenber to formone cl osed space.
Anot her pd¥sPtte structure of the suction unit is shown in Figs. 8(a) (top
view) 15 and 8(b) (sectional viewat line D-D), in which the unit is
subdi vi ded i nt dFusthaimhase, deoweling prowbst, arbichiwasi madenefi slughiraint yn dreapreviousm
each cl osed space. EXPLANATI ON OF NUVERALS [0042] 20 11... Upper De 12..
Lower Di e ehthodimdiay infay békreatedJudis bfipinate?idPother tResalombedal elofy bsthe atagerh
22... Electronic Parts 23... Resin Material 24... Resin-Sealed Portion
30. .. SmICtit @RighYl Reat-conductive material having a sufficiently higher rigidity than resin materials.
[0041]

The cooling member shown in Fig. 3 had only one through-hole. It is possible to
appropriately increase the number of the through-holes according to the size of the
resin-sealed substrate to be attracted or other factors. Similarly, the number of the

10 through-holes and the elastic support members of the cooling member shown in Fig. 5 may
be appropriately changed.

In the example shown in Fig. 3, the elastic support member was provided in such a
manner that it extended along the circumferential edge of the cooling member to form one
closed space. Another possible structure of the suction unit is shown in Figs. 8(a) (top view)

15 and 8(b) (sectional view at line D-D”), in which the unit is subdivided into smaller closed

spaces and air is individually drawn from each closed space.

EXPLANATION OF NUMERALS
[0042]
20 11... Upper Die
12... Lower Die
13... Cavity
21... Substrate
21A... Resin-Sealed Substrate

25 22... Electronic Parts



31... Cooling Menber 5 32... Elastic Support Menber 32a... Cylindrical Part
32b... Bow - Shaped Part 33a... Through-Hole 33b... Air-sucking Channel 10

33c... Air-sucking Device 34... Goove 48... Conveying Plate 50... Suction
Unit Drive Mechanism 19 CLAIMS 1. A substrate-cooling systemfor cooling a

resin-seal ed substrate produced by nol di ng and resin-sealing electronic
parts nounted on a substrate by neans of a 5 resin-sealing nold,
char act er i Ped Rsyinddafpiialsi ng: a) a holder for holding the

resi n-seal ed substrat e;
24... Resin-Sealed Portion

30... Suction Unit
31... Cooling Member
5 32... Elastic Support Member

32a... Cylindrical Part
32b... Bowl-Shaped Part
33a... Through-Hole
33b... Air-sucking Channel

10 33c... Air-sucking Device
34... Groove
40... Conveying Plate

50... Suction Unit Drive Mechanism



b) an attracting device, provided in the holder, for attracting the

resi n-seal ed substrate to the hol der; and c) a cooling nmenber

| ocated at a position toward which the f8sin-seal ed substrate is 10
attracted by the attracting device, the cooling nmenber having a contact
surface with which the resin-sealed substrate tightly contacts. 2.
The substrate-cooling systemaccording to claim1l, characterized in that
the attracting device conprises an ai Lé@@§ing device for drawing air from
a space between the 15 resin-seal ed substrate and the contact surface of
the cooling nmenber. 3. The substrate-cooling systemaccording to claim 2,
characterized in that: the attracting device conprises: an elastic support,
provi ded on thel.coolA sgbstrarchebling oystéhofon aglinga resinsenial dbsedto peaiusghbes
bet ween the resin-seal ed substrate and the contact surface by coming in

contact Wrhédinde an® efin36AngdciRbRSihd Satis WiBlnted€or @SistbhaR @ sidhsd At e is
attracted; and one or nore through-holes each of which is provided in the

cooIingsgﬁ@%ﬁ%%ﬁ%%%Kggié%%gg?%&ﬁﬁgﬁn#ﬁ%ngforenentioned one or nore closed

spaces a ene ro € €ooling nmenmber in the thickness
direction thereof; and.25the ajr-sucking deyice draws air fromthe
aforenentioned2@ﬁ@°@¢rﬂﬁ?@ﬂwﬁﬁb%ﬁmgﬁﬁéggsu %Chr ough t he af orement i oned one
or nore through-holes. . 4. The substrate-cooling systemaccording to
one of clains 1) 3natRafirgdeiqezrigvided inihe heldep dofptiragiing the resin-sealed substrate

to the holder; and
¢) a cooling member located at a position toward which the resin-sealed substrate is
10 attracted by the attracting device, the cooling member having a contact surface with which

the resin-sealed substrate tightly contacts.

2. The substrate-cooling system according to claim 1, characterized in that the
attracting device comprises an air-sucking device for drawing air from a space between the

15 resin-sealed substrate and the contact surface of the cooling member.

3. The substrate-cooling system according to claim 2, characterized in that:
the attracting device comprises:
an elastic support, provided on the cooling member, for forming one or more
20 closed spaces between the resin-sealed substrate and the contact surface by coming in
contact with the resin-sealed substrate when the resin-sealed substrate is attracted; and
one or more through-holes each of which is provided in the cooling member
at a position within the aforementioned one or more closed spaces and which penetrates
through the cooling member in the thickness direction thereof; and

25 the air-sucking device draws air from the aforementioned one or more closed spaces



d) a cooling device for cooling the cooling nmenber. 5. The
substrate-cooling systemaccording to claim4, characterized in that the
cooling device is an air blower for sendfPng a flow of air to the cooling
menber. 106. The substrate-cooling systemaccording to claimb5,
characterized in that: the cooling nmenber has one or nore grooves forned on

the contac sgﬁfac%; and. the air blomﬁr supplies allow of air into the
af or enent i18H98 BﬁéiaﬁnﬁﬁF@egPH%Wégwft’Dug% oles. 7 The substrate-cool ing
system according to claim4, characterized in that the 15 cooling device
conprises a Peltier device attached to the cooling nenber. 8. The
substrate-cooling systemaccording to one of clains 1-7, characterized in
that the contact surflecebafatd-dveliagsysiangasverdieg toi medd siagnett3schatdettrized by
resin-seal ed portion of the resin-scaled substrate will be tightly

cont act ed fiffigsr @bRpridfg: 9. A substrate-conveying systemfor conveying
a resin-seal ed sugstrate, characterized by conprising the substrate-cooling

syst em accor di .80 i 18 cool g§i n-sealing system for
nol di ng and reggﬁ-gggﬁﬁﬁgngﬁ%%?§§W%% 58?%§nﬁ?% to one of clains 1-8.
5. The substrate-cooling system according to claim 4, characterized in that the

cooling device is an air blower for sending a flow of air to the cooling member.

10 6. The substrate-cooling system according to claim 5, characterized in that:
the cooling member has one or more grooves formed on the contact surface; and

the air blower supplies a flow of air into the aforementioned one or more grooves.

7. The substrate-cooling system according to claim 4, characterized in that the

15  cooling device comprises a Peltier device attached to the cooling member.

8. The substrate-cooling system according to one of claims 1-7, characterized in
that the contact surface of the cooling member is designed so that a resin-sealed portion of
the resin-sealed substrate will be tightly contacted thereto.

20
9. A substrate-conveying system for conveying a resin-sealed substrate,

characterized by comprising the substrate-cooling system according to one of claims 1-8.

10. A resin-sealing system for molding and resin-sealing electronic parts

25 mounted on a substrate, characterized by comprising the substrate-cooling system according



11. A substrate-cooling nethod for cooling a resin-seal ed substrate produced

by nol ding and resin-sealing electronic parts nounted on a substrate by
means of a 5 resin-sealing nold, characférized by conprising the steps of:
a) holding the resin-seal ed substrate; and b) cooling the

resin-seal ed substrate by attracting the held resin-seal ed substrate to a
cooling nenber to nmake the resin-sealed substrate in tight contact with a
cont act sue pagcel ddimsHed.cool i ng menmber. 10 12. The nmethod for cooling a
resin-seal ed substrate according to claim1l, characterized in that the
step of cooling the resin-seal ed substrate conprises sending a flow of air
to die cooling nenber. 1513. The nethod for cooling a resin-seal ed substrate

according to cliai m Jal s@¥strdid-cob iy Aethed iféeebolifg bhadinkhgedsiudpraé padatidigy t he
resi n-seal ed substrate includes nmaking a resin-sealed portion of the

resin-sea lnﬁgﬂ%i?lg b %3&%—%&#&% ggﬁgctfogllw 3)%%? Wb intbdEorf AN @irafU L] ageaf ofhe

cooling ne ing a resin-sealed substrate
accor di

g to one of Qa'ns 11- char.acteri zed i.n that the step of cooling
the res nfgﬁﬁﬁ@'n%HBi’Fh?@dF%“%§Wng@“§Bg%%H%ﬂé(ﬁhe resin-seal ed substrate
i s being conveyed. )
a) holding the resin-sealed substrate; and
b) cooling the resin-sealed substrate by attracting the held resin-sealed substrate to a
cooling member to make the resin-sealed substrate in tight contact with a contact surface of

the cooling member.

10

12. The method for cooling a resin-sealed substrate according to claim 11,
characterized in that the step of cooling the resin-sealed substrate comprises sending a flow

of air to the cooling member.

15 13. The method for cooling a resin-sealed substrate according to claim 11 or 12,
characterized in that the step of cooling the resin-sealed substrate includes making a
resin-sealed portion of the resin-sealed substrate in tight contact with the contact surface of

the cooling member.

20 14.  The method for cooling a resin-sealed substrate according to one of claims
11-13, characterized in that the step of cooling the resin-sealed substrate is carried out while

the resin-sealed substrate is being conveyed.



