PROCESS FOR PRODUCI NG RESI N- SEALED TYPE ELECTRONI C DEVI CE [ 0001]
BACKGROUND OF THE INVENTION 1. Field of the Invention The present
“invention relates to a process for producing a resin-sealed type

el ectroni c device which conprises formng a damframe on a substrate

| oaded with at | east one electronic element so as to enconpass the
electronic elenent, pouring a resin for sealing in the inside of the dam
frame, and heat-curing the poured resin. [0002] 2. Description of the

Related Arts. 1N 0PnRIERSSPORCPROIURINRESIRIGEAIEE R PH cireults (10,

etc. that are constitute I nternal Ty contal ned sem conductor chips are
enpl oyed as a resin-seal ed el EEE(PMONIEVDERICfFor the resin sealing,
there is prevalently used a nethod which conprises housing a substrate

| oaded with an electronic elenent in a cavity of a die, and transfer

I nj ection | ding a resin for sealing. However, the above-nentioned nethod
I nvol ves su Wfb}]obl ens as requiring nuch expense for equipnent such as
dies, and in particular being difficult to cope with small lots and

mul ti-itenPfde ! 1 INVENEIQN| vy as a nethod easy to cope with

small lots ad lfti{ itemnuf ture there is carried out a method which
conpri ses fof MAPTAPEIRAVERNIRe on a substrate |oaded with at |east one

el ectronic el to ..enc ass the el ectroni,c el ement.. pouring a
Tow vi scosi ty L6 Prefstintehifl PRRA Rt M Rl R e e Fr el
heat - curi ngpb RERAiEdel Rl WhichhBndRARids BRI Sa A% MRINOUn Salbdiended to
prevent thé resin for
loaded with at least one electronic element so as to encompass the electronic
element, pouring a resin for sealing in the inside of the dam frame, and

heat-curing the poured resin.

[0002]
2. Description of the Related Arts.

In general, semiconductor chips and integrated circuits (IC), etc. that
are constituted of internally contained semiconductor chips are employed as
a resin-sealed electronic devices.

For the resin sealing, there is prevalently used a method which
comprises housing a substrate loaded with an electronic element in a cavity
of a die, and transfer injection molding a resin for sealing. However, the
above-mentioned method involves such problems as requiring much expense
for equipment such as dies, and in particular being difficult to cope with
small lots and multi-item manufacture.

[0003]

Conversely as a method easy to cope with small lots and multi-item
manufacture, there is carried out a method which comprises forming a dam
frame on a substrate loaded with at least one electronic element so as to
encompass the electronic element, pouring a low viscosity resin for sealing in
the inside of the dam frame, and heat-curing the poured resin.

The dam frame in the method is intended to prevent the resin for
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1 sealing fromleaking out therefrom and is usually forned by coating
prescribed portions with a | eakage preventive material conposed of a high
-viscosity resin for sealing and / or a sealant , and heat-curing the
material for instance, refer to Patent Literature 1. Japanese Patent
Application Laid-Open No. 124401 / 2003 (Hel sel 15}}. However the nethod
just nentioned involves the problemof intricate steps of applying a

| eakage preventive material and heat-curing the sanme, increased nunber of

S o el d e LR e herefhrny AAS Vanally foRuRbY SPatPEe oniir o
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. . a
el ectronic Vi ce I C rocess dispenses W Intricate steps or a |long

time for tfie ihofaire AePto PRtaAMdraaiE: | OPHMnesPAEnBABRLEA{iI6NTBL aNces,
as the result of intensive extensive research and investigation made by

t he preseilaid@sant bios 12440 ha200% éHefseiids)jt hat the above-nentioned probl ens
can be solved through the formation of a dam franme by sticking down a
pressure sensiloweverdtles mashodhgusti mentienedaheplved the prableesA)f ishbeate The
present invention has been acconplished by the foregoing findings and

i nf or mat | §FEPY oasplyimp aclemkage wﬁverﬁév?mw@maliamﬂegeafowmgtthpr@me) the
followng. 1. A process fﬁr roduci.ng a resi n:se;lpecheéipe el ectronj c device
whi ch  coMpiieas g0k steRm ¢ a Joug Hine 0 heghgumng andyalso

el ectroni ?equiring a long time up to the formation of the dam frame, and in turn for

the entire steps.

[0004]
SUMMARY OF THE INVENTION

An object of the present invention is to eliminate the above-mentioned
difficulties in the prior arts, and at the same time provide a process for
producing a resin-sealed type electronic device which process dispenses with
Intricate steps or a long time for the formation of the dam frame.

[0005]

Under such circumstances, as the result of intensive extensive research
and investigation made by the present inventors, it has been found that the
above-mentioned problems can be solved through the formation of a dam
frame by sticking down a pressure sensitive adhesive (hereinafter referred to
as PSA) sheet. The present invention has been accomplished by the foregoing
findings and information.

[0006]

Specifically, the present invention pertains to the following.

1. A process for producing a resin-sealed type electronic device which
comprises forming a dam frame on a substrate loaded with an electronic
element so as to encompass the electronic element by sticking down a PSA

sheet to the substrate, pouring a resin for sealing in the inside of the dam
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el enent so as to enconpass the electronic el enent by sticking dowmm a PSA
sheet to the substrate, pouring a resin for sealing in the inside of the
-dam 2 frame, and heat-curing the poured resin. 2. A process for producing a
resin-seal ed type electronic device which conprises formng a damfrane on
edge and side portions of a substrate |oaded with a plurality of

el ectronic elenents so as to enconpass the electronic elenents in whole by
sticking dowmn a PSA sheet to the substrate, pouring a resin for sealing in

t he insi d? Qf the ﬂaggframa, heat-calri ng the poured resin, and _
subsequentiAMEFET RGALAUI0E Phe AOPEET 198 0a) enents into each unit el ectronic
devi b l.Ci 3y THe: p iIng; i N- l ed t

el ectron & Bdurses Ot Pafcy o AR PR T b AL WGl B e

conpri ses cpRiphRk Foriiifk § T Maige oh RAgS WnldaG8e poitibie oA sEHstrged N fOr
sealing prior to the dicing. 4. The process for producing a resin-seal ed

type el eclosadvdcwitbva phnasitg ef efeetiohic elenddiits @b dshte dpcengdissaghét ens, wherein
use is nade of a PSA sheet that has been fornmed into the shape of the dam
frame. 5. elduérqmoeksseritsninprbdediyngicking siomasa 254 shygtetochecubstrate devi ce
as set forth in any of the preceding itens, wherein the PSA sheet

conpr i ses paubagea reqnder agalinguy thanmsadepgithesdam frameTheatsewnng dheor
produci ng a resin-seal ed type electronic device as set forth 1in the

pr ecedi ngPPR 5‘}51%@9&51511)%?{81%5@0%&1@&@ S¢RAFAiNEy ¢lements M8ned film
| ayer of a therng&%a%tic éesi n 0007 f(ERI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is°achigdkelectropsdevics by meanstide™gg the state of having forned a

dam f rarme 30 @h%%ﬁg%;ktog pP5RAhE AR e el D5 bRLErInRRHER ML ReR tdtH A1 T LY

of electronice
in the preceding item 2, which further comprises polishing and smoothing

the surfaces of the cured resin for sealing prior to the dicing.

4. The process for producing a resin-sealed type electronic device as set forth
in any of the preceding items, wherein use is made of a PSA sheet that has
been formed into the shape of the dam frame.

5. The process for producing a resin-sealed type electronic device as set forth
in any of the preceding items, wherein the PSA sheet comprises a base
material layer and a PSA layer.

6. The process for producing a resin-sealed type electronic device as set forth
in the preceding item 5, wherein the base material layer comprises a foamed

film layer of a thermoplastic resin.

[0007]

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional view illustrating the state of having formed a
dam frame on edge and side portions of a substrate loaded with a plurality of
electronic elements;

FIG. 2 is a cross sectional view illustrating the state of having poured a
resin for sealing in the inside of the dam frame under the condition as
illustrated on FIG. 1; and

FIG. 3 is a cross sectional view illustrating the state of having
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FIG 2 is a cross sectional viewillustrating the state of having poured a
resin for sealing in the inside of the damfranme under the condition as

-illustrated on FIG 1; and FIG 3 is a cross sectional view illustrating
the state of having 3 heat-cured the resin for sealing under the condition
as illustrated on FIG 2, whereby the damfrane is thinned due to volune

reduction. The nunerical synbols shall have the foll ow ng designation. 1:
substrate, 2: electronic el errent 3 dam frane, 4 resi n for sealing [00081

DESCRI PTI EFE NT I hs
i nvent i on%‘%zﬂ E&EEJ??’HE’EI’ iSRA ’égéhni er| egﬂ’é ﬁ‘ﬂg@ﬁa f‘fﬁint

| t d t h tsel f d
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integrated cirg t t . cont ai ned

sem conduct or Fg%ﬁﬁé%dhhi&neaf Eﬁ}fR%éﬁgégpg ﬁﬁaﬁgéé%nOﬁSubstrate means
to includep: rgmuasmiw a z-adbaobsicelbakbhat e Smianalfls,ﬁn@ cef:a@kin forlalihat €.

[ 00091 On the ot her hand, the PSA sheet which is used for form ng a dam
frame conprises a base naterlal | ayer and a PSA | ayer. For the purpose of
curing the resin for sealing which has been poured in the inside of the
dam frane, ﬁ@%ﬂ&hg Is carried out usually at a tenperature in the range of
150 to 2009C for | to 10 hours. Since _the PSA sheet needs to be capabl e of
r et ai ni ng ¥ QF TiHs PREFBERRED & plly he VICInIty of the dam

frame is cured t s exte ' andloses |tsf erable to
sel ect the bas ﬂ?ﬁ%&ﬁ&?nga’a@rpr&ﬁﬁn%ﬁ%%“ﬂgb rﬁ'ﬁg‘flﬁléeef’éjr ginto

consi derati ONTn the present invention, the resin-sealed type electronic device means

a semiconductor chip itself and an electronic material in which an electronic
element such as an integrated circuit (IC) that is constituted of internally
contained semiconductor chips, and is sealed with a resin, while the
substrate means to include not only a resinous substrate but also a ceramic
substrate.
[0009]

On the other hand, the PSA sheet which is used for forming a dam
frame comprises a base material layer and a PSA layer.

For the purpose of curing the resin for sealing which has been poured in
the inside of the dam frame, heating is carried out usually at a temperature
in the range of 150 to 200°C for 1 to 10 hours. Since the PSA sheet needs to
be capable of retaining its shape until the resin for sealing in the vicinity of
the dam frame is cured to some extent and loses its fluadity, it is preferable to
select the base material layer and PSA layer taking the foregoing into
consideration.

It being so, the materials constituting the base material layer are
exemplified by resinous materials such as polyester, acrylic resin, polyolefin,
polyvinyl chloride and fluororesin and rubber materials such as fluorine
rubber, acrylic rubber and butyl rubber.

[0010]

The base material layer is not limited to the above-mentioned filmy

4



It -being so, the materials constituting the base material |ayer are
exenplified by resinous materials such as pol yester, acrylic resin,
“pol yol efin, polyvinyl chloride and fluororesin and rubber materials such
as fluorine rubber, acrylic rubber and butyl rubber. [00101 The base
material layer is not limted to the above-nentioned filny 4 |ayer, but may
be foam of any of pol yurethane. pol yethyl ene, polypropylene, polyester and
fluororesin or non-woven fabric. In particular, in the case where the base

The f nei da gt HETBP e e Aol AN ANE, AAREMYIG SERH L PRN S "

t hi nned dqﬁ,1¥@5tbf§nﬁ(ﬂ¢mrg§ﬂgghbgqv0@é}gf§m_damfrarre becones | ower than
the height of the layer of the cured resin. Thus as described hereinafter,

in the case oflmppaitshilag iantesapohieng the hase uidtaciab1ofertiseompoeed bLsi n,
the damfranme favorably need not be renoved. The cause for thinned base
materi al |fagey, wemtveresol {dosealing poireden thedosideaf the daomfiasee &d t o be
due to the gases in.the foamrel eased by heating. O the foamwhich is
di vi ded i reatuseddthedhaseimatanaldagpreis dinned dagmtodtsosdameszaductignm i s

e L e e
5 2o e R DB 5y PR AT PR ML

agent  conNShitiiti8s o S APHRIN | the Wi (RRRE Iy ablynbidThbetle P ovi ded t hat

the aforesaid requirenents are satisfie ut are exenp I ed by PSA
agents of m@afgdedc base, rubber base, silicone base and pol yurethane base,
of which acrylic base PSA agent is usually preferable

The cause for thinned base material layer composed of foam by volume

reduction is considered to be due to the gases in the foam released by heating.
Of the foam which is divided into closed cell foam and open cell foam, closed
cell foam 1s preferably used in the base material layer for the PSA sheet as
the dam frame because of its being less prone to cause the leakage of the
resin for sealing. The expansion ratio of the closed cell foam is preferably in
the range of 5 to 50, approximately.

[0011]

Examples of the usable PSA agent constituting the PSA layer is not
specifically limited provided that the aforesaid requirements are satisfied,
but are exemplified by PSA agents of acrylic base, rubber base, silicone base
and polyurethane base, of which acrylic base PSA agent is usually preferable
owing to its inexpensiveness and having moderate heat resistance.

The acrylic base PSA agent is constituted of a copolymer composed of
an acrylic monomer as a principal ingredient. Examples of the acrylic
monomer include, for instance, an alkyl ester of (meth)acrylic acid
exemplified by methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, isopropyl (meth)acrylate, n-butyl (meth)acrylate, isobutyl
(meth)acrylate, sec-butyl {meth)acrylate and tert-butyl (meth)acrylate.

The acrylic base PSA agent may be a copolymer with a
monomer bearing a functional group such as Z2-hydroxyethyl acrylate or with
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ow.ng to its inexpensiveness and havi ng noderate heat resistance The
acrylic base PSA agent is constituted of a copol yner conposed of an
-acrylic nmonomer as a principal ingredient. Exanples of the acrylic nononer
i nclude, for instance, an al kyl ester of (neth)acrylic acid exenplified by
met hyl (meth)acrylate, ethyl (meth)acrylate, n-propyl (neth)acrylate,

| sopropyl (meth)acrylate, n-butyl (nmeth)acrylate, isobutyl (neth)acrylate,
sec-butyl (meth)acrylate and tert-butyl (neth)acrylate. The acrylic base

PSA agent maé be a copol,ymer wi.th a nononer .bearing a functional group such

as 2- hydr && Fﬂ%eré?@i’é}i aé’%“rr\%hc S%SH&PTSHW HEHE t han acrylic base such
Vi nyl t ' t o

which the  abads TS lale el AR £ ML RID P SR P R BB ¢ g

resin suc Bb@ﬁe-_eﬁ%?ﬁﬁreﬂsf“S‘A abBft iSKleAlled With 4aBaPMBsEPh AHRM shfhhie PSA

| ayer results in he simultaneous curing of the resin for sealing together

wi th the Bpéxy aysn, Ththeeefy lnndeanble@SAhgenoin ehe P Olayeheefifs irayer by
the mgration of |ow nolecular weight conponents contained in the resin

for seal i hbe andultheebaseuringtof thakedinyer sealing tugietlesy withothet RBARSyYer, ayer
I f takes place at the tinme of the curi&gsof the resin for sealing, brings

about a f éhereby nrsuentigedhe sefianingnof thed’$Adayerdut theymigratinn efileps of

polishing and dicing thus |leading to the . cause for pollution. [Q0121 The
PSA agent n%@e'ﬁﬁaaé@aghhcqrﬂgow;de8|capémnﬁ g ﬁa@%}nifﬁlfée%h%aﬁgﬁéﬁt asgdhesi on

(e and oIR8 B SERRE D A AR TN e R B R S L
e e e ESaTE e sty Seuate il b LA SAEk g ey et
pr ef er abl yngel @Gieplink 8 TheRteResiMFdlRhin 2 dhasliom gt the 188diag tdGhe cause
for pollution.
[0012]

The PSA agent to be used in the PSA layer is divided into a permanent
adhesion type and removable type according to the adhesion. In the case
where the base material layer to be used in the PSA sheet comprises the
above-cited foam, the dam frame need not be peeled off, and therefore the
PSA layer may be any of a permanent adhesion type and removable type,
however, is preferably selected from the permanent adhesion type so as not
to give rise to falling out or dislocation of the dam frame at the time of
heat-curing the resin for sealing. In the case where the base material layer is
not composed of foam, the removable type is preferably selected, since the
dam frame is removed after the heat-curing of the resin for sealing.

[0013]

The thickness of the PSA layer is preferably 5 to 100 um, particularly
10 to 50 pm.

The dam frame, which is intended to prevent the resin for sealing from
leaking out, needs to be comparable to or a little higher than the thickness of
the resin for sealing that is to be provided. Accordingly, the thickness of the
PSA sheet in whole including the PSA layer having the aforesaid thickness is
properly optionally selected in accordance with the height of the dam frame
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to,give rise to falling out or dislocation of the damfrane at the tinme of
heat-curing the resin for sealing. In the case where the base materi al
-layer is not conposed of foam the renovable type is preferably sel ected,
since the damfrane is renoved after the heat-curing of the resin for
sealing. [00131 The thickness of the PSA |ayer is preferably 5 to 100 gm
particularly 10 to 50 ftm The damframe, which is intended to prevent the
resin for sealing from |eaking out, needs to be conparable to or a little

hi gher th he, t.hi ckness,of .ithe resi.n for seali that i.s to be provided.
Accor di ngl%B?E e R PERARSD A S uABANGhEANER SfAD0RHEI Ry ¢ he PSA

| ayer havi na%(} Uﬁ aforesaid thickness is properly optionally selected in
accordance tlh the height of the damframe 6 that is to be provided, and

s usually | n tepiaggeinlertih Aldled Gofl oo hOBRAIoEmBh £aS i, | yent i on

Is also applie the case o ormn m si de

portions @farde dubSigeaifl LidaqRetivhs bf 8 sRbufraké loadeld wRhaspraaliéy sf enents so
as to enconpass the electronic elenents in whole, pouring a resin for

seal i ng i rlddi®nioslaieerak sohs tdamchiram®s thealtecttoringldrhiéntsdauxkeler esi n, and
subsequently cutting and separating the elenents into each unit electronic
devi ce by posamg ofesdndonsgealingunatici misode ofothehdamdsamef hedtocwming the dam f r ane
on a substrate_ |loaded with a single or a plurality of electronic elenents
i ndi vi duampyrtftb_reseacan@subasm@mé& ewhing adbauraratingoine elgments ayon f or
pour ed-r c87H BDISTTORIF GHHaC Db PSRl R, Bn A BrorBaN 8 B1 ur al ity of
g: g%:}?gi %ornefllnegnéa Htarsn fx\'ﬁa}nhe (?n rées% r.%traart]((ej ](gah(ﬁarde\%{thear sﬁl%tlé 'op g peiﬂgahst%poq’r ating the
electronic elements individually for each of the electronic elements, pouring
a resin for sealing in the inside of each of the dam frames, and heat-curing
the poured resin.
[0015]
In the above-mentioned case of sealing a plurality of electronic
elements with a resin and thereafter cutting and separating the elements
into each unit electronic device by means of dicing, it is preferable to polish
and smooth the surfaces of the cured resin for sealing prior to the dicing,
whereby the quality of the cut and separated individual electronic device
can be made constant.
[0016]
As described hereinbefore, in the case where foam is used as the base
material layer of the PSA sheet, when the resin for sealing poured in the
inside of the dam frame is heat-cured, the base material layer is thinned due
to its volume reduction and the dam frame becomes lower than the height of
the layer of the cured resin for sealing. Thus in the case of polishing and
smoothing the surfaces of the cured resin, the dam frame need not be
removed to great advantage.
[0017]
In the following, detailed description will be given, with reference to the

drawings, of an example in which the process of the present invention is
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into each unit electronic device by nmeans of dicing, it is preferable to
polish and snooth the surfaces of the cured resin for sealing prior to the
.dicing, whereby the quality of the cut and separated individual electronic
device can be made constant. [00161 As descri bed hereinbefore, in the
case where foamis used as the base material |ayer of the PSA sheet, when
the resin for sealing poured in the inside of the damframe is heat-cured,
the base material layer is thinned due to its volunme reduction and the dam
frame becones |ower than the height of the layer of the cured resin for
seal i ng. TRMiadtothe cagsof éarmpaig adpmgirame o pder ppdgidhposimisaafes of t he

d ' h f d t dt t ad t . [00171
T the. T olbabie Ioled FUR ABGEAPSY PDACGHIPMGBCgIUA Sods i AePBRaREe. (o ( he
draw ngs, tﬁf D, exaigphee i n Whi‘gig ](t?he ﬁr.ocess of .t he resenéli.nve tionis 7
appl i ed t o F I ctﬁ%l_é & ’PS’P‘%%IHg_ O aRP PP L e Eﬁ‘?_lrég‘bres PETYE TS %Ms of a
Substrat @ heafisel AhD Rell it e BhuRlERLEP M SURIERES ISR IRnE G CoPasS
the electronic elenents I n of e, pouring a’resin for sealfing i nhe i nsi de

of the d%@béf@t&fﬁ% thealexferitsNAtd BLIPRRIISDeliPSHiR dedNS Wﬁx%"a%%@tdﬁéiﬁguui ng

and separating the elenents into each unit electroni ¢ device by néans of

dicing. FIG IFK® Bi@Bareaabh a @bessectidalal ot ilkistvatihkuhblsddps¢f t he steps
of sealing with a resin, a plurality of electronic elenments that are

mount ed omsealinguash raatesin, lanphuralify oSélepirani demiehlts shaphsdmonntddon 3, a dam
frame is formed by sticking down a PSA sheet to edge and side portions of
a substratsabstiageded with a plurality of electronic elenents 2.

Subsequently gg b feh e ad hdstrated o FIG®L A% faone iidormed by &4 ' "
sticking down a PSA sheet to edge and side portions of a substrate 1loaded
with a plurality of electronic elements 2.

Subsequently as illustrated on FIG. 2, a resin for sealing 4 is poured in
the inside of the dam frame, and then heat-cured the same.

The resin for sealing and heat-curing conditions are not specifically
limited, and there are applicable thereto, the resin for sealing and heat-
curing conditions that are usually used for the purpose of this kind.

[0018]

In the case of using the PSA sheet in which the base material layer is
composed of a material other than foam, since the dam frame is substantially
free from deformation even under heating, the cross sectional configuration
thereof on FIG. 2 remains substantially unchanged. As mentioned
hereinbefore in the case of using the PSA sheet in which the base material
layer is composed of foam, the base material layer is thinned by volume
reduction under heating, whereby the dam frame 3 becomes lower than the
height of the heat-cured resin for sealing 4 as illustrated on FIG. 3.

[0019]

Although not illustrated on the drawings, the resin for sealing is heat-
cured, and thereafter the elements are cut and separated into each unit
electronic device by means of dicing.

The thicknesses of the heat- cured resin for sealing sometimes include
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the inside of the damframe, and then heat-cured the sane. The resin for
sealing and heat-curing conditions are not specifically limted, and there
.are applicable thereto, the resin for sealing and heat- curing conditions
that are usually used for the purpose of this kind. [00181 In the case of
using the PSA sheet in which the base material |ayer is conposed of a
materi al other than foam since the damfrane is substantially free from
def ormati on even under heating, the cross sectional configuration thereof
on FIG 2 remains substantially unchanged. As nentioned hereinbefore in
the case OPSDRRISHJ theopsgxs enendymg sRor ibe pazdopgndrpesition ;g itjig

conposed of f.oa t he base mateyial l.ayer js,thinped by volu reduction
under heat{% ,mmf'e% S{CASE HARP ?lhﬁﬁd§¥'b(?§’(§hﬁ§§ 5 £s o QF’PFW%% K&y ht of
t he heat - -esin. £qr ling 4 as illustrated on FIG 3. 00191

9 SERiZblioy 3 iR o [

Al t hough no fhe dr awi ngs, the resin for sealing is heat-

cured, and thepeald &fselWReR] @59&5& eé&ilcglgﬁ gﬁlﬁag nﬁﬂ%&&g@eit(#serﬁﬁgﬁgaﬁ opn! €

el ectroni c device by neans of dicing. esses - Cured
resin for EeR|3 fomanRIBEREnti ALY Y8R hEnded BEES uAdet ReaPERriAS! BHY d4lgPendi ng
upon the portion and position, and it s preferable in thi's case to polish
and snoot Hraie Isgoineses cisthtle to pobidhires itherdbgr néessitMin Lo @Embee Ghei ng. I n
the case where the cross sectional configuration of the damfrane on FIG
2 remai ns subspaor itathg pohshisgy €dneevsselyndte base wherd thy, damdrammisf r ame
beconmes an obstacle to palishing, thereby necessitating to renmpve the sane
prior to tpwepshanphedergimidhediepticuredzessndor apaling andlupiratedame i s

| ower tha hei ght of the heat-cured resin for sealing as illustrated on
FG 3t HE G ie Hn ash® Rerd Bet PEmemeyel
[0020]

FIG. 1 to 3, which are each a cross sectional view illustrating the steps
of sealing with a resin, a plurality of electronic elements that are mounted on
a substrate, are substantially identical with the case of forming a dam frame
on a substrate loaded with a single or a plurality of electronic elements
individually for each of the electronic elements, pouring a resin for sealing in
the inside of each of the dam frames, and heat-curing the poured resin,
except for the difference of the dam frame being formed in a state of
encompassing one electronic element.

[0021]

In the case of forming the dam frame with the PSA sheet, it is
preferable from the aspect of workability to stick down a PSA sheet which
has been formed in advance into a prescribed shape (in the form of a window
frame) to the substrate.

The dam frame need only be formed so as to encompass the electronic
element. Likewise in the case of forming a dam frame on edge and side
portions of a substrate loaded with a plurality of electronic elements, the
dam frame may be installed at a distance inwardly from the edge and side
portions of a substrate.

[0022]

In summarizing the working effects of the process for producing a
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[00201 FIG | to 3, which are each a cross sectional viewillustrating the
steps of sealing with a resin, a plurality of electronic elenents that are
-nounted on a substrate, are substantially identical with the case of
formng a damfrane on a substrate |oaded with a single or a plurality of
el ectronic elenents individually for each of the electronic el enents,
pouring a resin for sealing in the inside of each of the damfranes, and
heat-curing the poured resin, except for the difference of the damfrane

bei f ' f ' . [ | . 1002

the Case O PorAnE R Rba iR SBEG A B RES SiSERE o Rl st ¢
f h EX ' P ' b
Formed 1 n OB anE e TArD B St O R Mfe RO B MRS K meiecr e

to the SUBWSﬁi'Q(&ﬂEﬂQ{?(E@IéC&ﬁﬁﬁC Reeide QLY nﬁ%hfn‘i’ié&ﬂuﬁl%eg%ﬁ)?om&@ass the

el ectronic elenent. ewise in the case of formng a da rane on edge
and side spgstamha shioreess tinseé,raidis padedlnly kwadl phived it small 16dseaid oni ¢

el enents, the damframe nay be installed at a distance inwardly fromthe
edge and shwlé-itpor maowdactiura of elstroatiede {1082 fdquirim gssemhingi withc tdsen wor ki ng
effects of the process for producing a 9 resin-sealed_ type electronic

devi ce, the prladbgé"olépwstggmswtilﬁvenaanév@hleqjéescmbeémcmgrq det@ik or t he
formation ogbth{é dam frame,. t hereby enables to produce a resin-sealed type
el ect r oni &HLGEEEERGE bYW F¥4"HURPer of production steps and a shortest
tinme, and iﬁm?%lticul arly well suited for small lots and nmulti-item

manuf acture 0 | ectronic devices requiring sealing with a resin. In the
fol I owi ngglgpleresent invention will be described in nore detail

A, Formation of dam frame

A dam frame was formed by sticking down a PSA sheet to edge and side
portions of a substrate loaded with a plurality of electronic elements as
ulustrated on FIG.1.

The substrate used therein was a ceramic substrate measuring 94 mm
X 94 mm square and 1 mm in thickness, and 21 X 11 numbers of
electronic elements measuring 3.0 mm X 7.0 mm and 400 pm in thickness
were each arranged at an equal interval on the central portion of the
substrate (80 mm X 80 mm square) excluding a width of 7.0 mm from each
of the edge and side portions. The electronic elements were each subjected to
bonding, and had a height of about 500 pm including bonding wires. As the
base material layer for the PSA sheet, use was made of 3 mm thick
polypropylene foam (manufactured by Sekisui Chemical Co., Ltd. under the
trade name Softlon SP #2003 , closed cell type with an expansion ratio of 25).

A releasing film made of 38 pm thick polyethylene terephthalate was
coated on the releasing treatment face with an acrylic base PSA agent of
permanent adhesion type (butyl acrylate / 2-hydroxyethyl acrylate being 91 /
9 parts by weight and isocyanate based cross-linking agent being 2.2 parts by
weight) so that the dry layer thickness is made to be 20 ym. Thus the
resultant coated film on the PSA layer side was laminated on one side of the

above base material layer to prepare a PSA sheet.
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W th reference to working exanples. [00231 Exanple |I A Fornation of dam
frame A damfranme was fornmed by sticking down a PSA sheet to edge and side
-portions of a substrate |oaded with a plurality of electronic elenments as

illustrated on FIG 1. The substrate used therein was a ceram c substrate

measuring 94 mm X 94 mmsquare and | mmin thickness, and 21 X 11 nunbers
of electronic elenents neasuring 3.0 nmm X 7.0 mm and 400 pmin thickness

were each arranged at an equal interval on the central portion of the

substrate (80 TR Xe QA4 POUAIREL %';Hﬁidh%déinm diRapb o?wﬁlnm)ﬂ fthg@ each of

the edge and side portions- The electronic elenents were each subjected to

bondi ng, andtiatng ahahdbt Higmebrdbubag §Nini Ck Ugl REgmRRGre Gvith 266m A t he
base material |ayer for the PSA sheet, use was nmade of 3 mn thick

pol ypr opy | verdehf anha@mmfrafn&meeniedsprﬁ@muim%r&mam €guard with 2intar t he
trade nane Soffl on SP #2003 , cI osed cell type with an expansion ratio of
25). A relléa@idﬁb tﬂlﬂrﬁ?ﬁmjé d@m npn t hi ck pol yet hyl ene tereplithal ate was

coated on the asi ng nt  f an acrylic¢ base PSA gent of
per manent adhe % afry?r@ HE@@PW W@S/ EG%WP@%)‘?& |re bei ng 91
9 ts b ht d te.b d be t
by wei ghisF Gk S o ) ARG BHORRE Erofndl e L SEEEH aﬂ?r s'the
resultant %h%gufa‘éé ﬂlndafxﬂerrﬁﬁ bﬂ%?&efm%i{ Atﬁg}e[@%%i% f%ﬁeﬁ{%am PSA

t he above gase mat er i to prepare a eres
sheet was ;RsRGRAG 1 44 @qé‘aﬁeﬂl@%d@mea@QBWrBﬁlaﬂh% e&gﬁrﬁrﬁi ﬁﬂ@%o@ﬂoﬁ%ﬁfhé rame

rreasurlng 84 mm X 84 mm square with mm i n an 1 nner frame
measuri ng sB®steatX) 80 nm square with 2 mm
[0024]
B. Pouring and heat-curing of resin for sealing

Aresin for sealing (manufactured by Sumitomo Bakelite Co., Ltd.
under the trade name: CRP-3150) was poured in the inside of the dam frame
thus formed up to a thickness of 2 mm so as to result in the state as
1lustrated on FIG. 2.

Subsequently the dam frame with the resin was placed in a curing oven,
and heated at 175°C for 5 hours to cure the resin for sealing.

[0025]
C. Cutting and separation into unit electronic device
By the heating treatment, the dam frame was thinned to a height of 1
mm or less due to volume reduction, and was made lower than the thickness
of the cured resin for sealing (1.8 to 2.0 mm). Accordingly the surfaces of the
cured resin for sealing were polished and smoothed without removing the
dam frame.

Thereafter the product was cut and separated into each of unit
electronic device by means of dicing. The dicing was put into practice
through a definite method by sticking the device and fixing to a dicing tape.

[0026]
Example 2

The procedure in Example 1 was repeated to obtain electronic devices
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inwdth to prepare a damfrane. The dam frame thus obtained was, after
renmoving the releasing film stuck down to the above-nentioned ceram c
.Substrate so that the centers of the substrate and dam frame coi nci ded
with each other. (The damframe was installed at an equal distance
inwardly fromthe edge and side portions of the substrate.) [00241 B.
Pouring and heat-curing of resin for sealing Aresin for sealing

(manuf actured by Sumitonp Bakelite Co., Ltd. wunder the trade nane:

CRP- 3150) was poured in the innside of the damframe thus formed up. to a
t hi ckness e3fent thatds aBSAshess e was mrdeselz basgmateriaklayer sampesed G 2.

DA G Bl el B o nc ™
O R B RSO O SR B, BREY 1 1,

vol une re L, O made | ower than the thickness of the cured resin
for seali (r%éﬁ%l&g]@nt%@%g m}r) Accordingly the surfaces of the cured resin

for sealing[ggp® polished and snoothed without renoving the damframe
Thereafter the product was cut and separated into each of unit electronic
devi ce by Bweamgle dicing. The dicing was put into practice through a
definite method by sticking the device and fixing to a dicing tape. [0026]
Exanpl e 2 The Theopstedaré m Examile 1lwassepenpedtedbtain ebéaironieldesicesni c
devi ces 1%zxcept that in a PSA sheet, use was made of a base material layer composed
of 3 mm thick polyurethane foam (manufactured by Toyo Quality One Co.,
I.td. under the trade name C-lite N-2830G, open cell type).
[0028]
Example 4
In a PSA sheet, use was made of a base matenal layer composed of 3
mm thick non-foamed polyvinyl chloride sheet (manufactured by Mitsubishi
Chemical MKV Company. under the trade name: Vinycasheet).
The PSAlayer was a layer which had a dry film thickness of 20 pym and was
composed of removable type acrylic base PSA agent having the following
blending composition. |
copolymer of butyl acrylate / 2-hydroxyethyl acrylate / acrylic acid = 90 /
0.5/ 0.5 ratio by weight in 100 parts by weight; and
1socyanate base cross-linking agent in 5 parts by weight
In the same manner as in Example 1, a dam frame was formed, and the
resin for sealing was poured in the inside of the dam frame and cured in a
curing oven. Thereafter the dam frame (PSA sheet) was removed, the
surfaces of the resin for sealing were polished, and the elements were cut
and separated into each unit device by means of dicing.
[0029]
Example 5

The procedure in Example 1 was repeated to prepare electronic devices

except that in a PSA sheet, use was made of a hardenable PSA agent having
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exeept that in a PSA sheet, use was nade of a base material |ayer conposed
of 3 mmthick polyethylene foam (manuf actured by Sekisul Chem cal Co.,
*Ltd. under the trade nane Sof fl on NF #3003, closed cell type with an
expansion ratio of 30Y [00271 Exanple 3 The procedure in Exanple 1 was
repeated to obtain electronic devices except that in a PSA sheet, use was
made of a base nmaterial |ayer conposed of 3 mmthick polyurethane foam
(manuf actured by Toyo Quality One Co., Ltd. under the trade nanme Clite

N 2830G QHEF{’O]]T% Mgﬁ%%ﬁﬁa?tigﬁa”pl e 4 In a PSA sheet, use was made of
sed” o

a base material layer co "m n thick non-foanmed polyvinyl

chl ori de Sheetcoﬁﬂﬁ%’éﬁﬁ"ﬂﬁt?ﬁg@xéﬂﬁié@H@i}@]imet@ﬁg}]‘éﬁé/ id@npany- under the

trade nane. Vinycasheet). SA | ayer 'was a | ayer i'ch had a dry film

t hi ckness of 2Rgtiridyiase / 2 diphsedetbly] aer@yabt 65t/106/ 2xr Y5 irstibdye PSA agent
having the foll ow n? bl endi ng conposition. copolynmer of butyl acrylate /
mb

2- hydr oxyet hylweaghyhatkcilacwyight 00606, afpro@ubateld.gassatransityonvei ght in
100 parts by weight; and isocyanate base cross-linking agent in 5 parts by
wei ght In the tgmrmn@fwusﬂ%ﬁmrze pertabyseightane was forned, and the
resin for sealjng,was poured_ in the insi of the damfrane and cured in a
curing oven. HARHA EPOBY To%B of 4H0e KRRepp (gwsqwgiwr?gﬁée,wt&@

surfaces of ther%Oesi n ﬁor seﬁ%j ng were polished, and the el enments were cut
and separ at ed ‘Pt P T RY HFE Y devi ce by means of dicing. [00291 Exanple 5

solid epoxy resin of type bisphenol A (epoxy equivalent of 800 to 900) in
40 parts by weight;

epoxy resin of type o-cresol novolac (epoxy equivalent of 210 to 230) in
10 parts by weaght;

dicyandiamide in one part by weight;

2-phenyl-4, 5-hydroxyimidasole in one part by weight; and
trimethlolpropane adduct of toluylene diisocyanate in 0.2 part by
weight
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The procedure in Exanple | was repeated to prepare el ectronic devices
except that in a PSA sheet, use was made of a hardenabl e PSA agent havi ng
+12 the follow ng bl ending conposition. copolyner of butyl acrylate / methyl
nmet hacrylate / glycidyl nethacrylate / 2-hydroxyethyl acrylate = 55/ 10 /
20 / 15 ratio by weight (nolecular weight of 90000, approximtely, glass

transition tenperature of mnus 2890 in 20 parts by weight; liquid epoxy
resin of type bisphenol A (epoxy equivalent of 180 to 200) in 30 parts by
wei ght) soly resk %%.type bi sphenol A (epoxy equival ent of 800 to
900) in 4 ] >=—epoxy resin of type o-cresol. novol ac (epoxy

) in e | type o-cresol . novol t
by et ght ;12 PERGy o g SdoRRL LEBN a5 Afkero AR RAR,  "ana.
trimethl ol 385 AHs ' %8 I ght
13 WAT | S CRANED G & fabD el g oS A el ek b BREfralfte ) ©

el ect roni celdgdrnasodl fhen@@ifidsIBe dledifdnio eferfiémt by aiTEkRfy downhstrate
| oaded with an electronic elenment so as to enconpass the el ectronic

el enent bypsissuké sengitive aahepiveshisee te dns stbsteatadpesting sheeh f610 t he
substrate, pouring a resin for sealing in the inside of the damfrane, and
heat - cur i ngealing wothewsidsphthexdam fpaweesnd hent-pnoagdhepareésesinseal ed
type el ectronic device which conprises formng a damframe on edge and
side portions of a substrate |oaded Wth a plurality of electronic

el enent s 9 &%rgc%sg o p oafuséirtlgh & resin-sealed type electronic device which

comprises forming a dam frame on edge and side portions of a substrate
loaded with a plurality of electronic elements so as to encompass the
electronic elements in whole by sticking down a pressure sensitive adhesive
sheet to the substrate , pouring a resin for sealing in the inside of the dam
frame, heat-curing the poured resin, and subsequently cutting and

separating the elements into each unit electronic device by means of dicing.

3. The process for producing a resin-sealed type electronic device according to
Claim 2, which further comprises polishing and smoothing the surfaces of

the cured resin for sealing prior to the dicing.

4. The process for producing a resin-sealed type electronic device according to
Claim 1, wherein use is made of a pressure sensitive adhesive sheet that has

been formed into the shape of the dam frame.

5. The process for producing a resin-sealed type electronic device according to
Claim 2, wherein use is made of a pressure sensitive adhesive sheet that has

been formed into the shape of the dam frame.

6. The process for producing a resin-sealed type electronic device according to
Claim 3, wherein use 1s made of a pressure sensitive adhesive sheet that has

been formed into the shape of the dam frame.
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el ectronic elenents in whole by sticking down a pressure sensitive adhesive
sheet to the substrate , pouring a resin for sealing in the inside of the
-dam frane, heat-curing the poured resin, and subsequently cutting and
separating the elenments into each unit el ectronic device by nmeans of

dicing. | The process for producing a resin-sealed type electronic device
according to Cdaim?2, which further conprises polishing and snoothing the
surfaces of the cured resin for sealing prior to the dicing. 4. The

Gaim 1, whanseEedord rrdudp o0t S U pPa LR M RB CRRHEF B b 2P o

ereln use s ma

has been dfatped vilmél%ﬂ'.lté Eﬁ% @gg&&@%eﬁaﬁv@a@ﬁé%he@t c%ﬁéﬁﬁgﬁe@%ef or

produci ng a resin-sea ectronic Vi ce accor aim 2,

wher ei N USBateSidTaEPe0hnd AFRSSWFEsSRNGTE hiBeddbesiore sheet that has been
formed into the shape of the damframe. 6. The process for producing a

resin-seal ed type electronic device according to Caim3, wherein use is
made of aBEressure sensitive adhesive sheet that has been forned into the
shape of tthdhgamotesmber praducingirerashvsealsditppe pleotionindeace asiondigzatoed t ype
el ectronic,device .according to Caim]1, erein_the pressure sensitive
adhesi ve <Haum % ovhatei the Prassyre sgpativgiadhsyvie shegt sompesesadasensi ti ve

adhesive |l ayer. ;8. The process for produci .a resin-sealed type electronic
devi ce ac%¥%§?5er@ Pk 5SS Wifet sht“f%ﬂdggség%iﬁyéersensi tive adhesive sheet
conprises a base material |ayer and a pressure sensitive adhesive | ayer.

9. The process for producing a resin-sealed type electronic device

accor di ng ¢ The@ratdBsFor PREAEHAg bR sh-868El ey e PRt R: AHNEShY@r¢
conprises a base material |ayer and a pressure sensitive adhesive | ayer.

10. The praeass3, dienein due pigssare eengitivealdhdsivepheet eahpoises adesece
according to Claim4, wherein the pressure sensitive adhesive sheet
conpri ses mateyd layer and a pressure sensitive adhesive layer.

10. The process for producing a resin-sealed type electronic device according
to Claim 4, wherein the pressure sensitive adhesive sheet comprises a base

material layer and a pressure sensitive adhesive layer.

11. The process for producing a resin-sealed type electronic device according
to Claim 5, wherein the pressure sensitive adhesive sheet comprises a base

material layer and a pressure sensitive adhesive layer.

12. The process for producing a resin-sealed type electronic device according
to Claim 6, wherein the pressure sensitive adhesive sheet comprises a base

material layer and a pressure sensitive adhesive layer.

13. The process for producing a resin-sealed type electronic device according
to Claim 7, wherein the base material layer comprises a foamed film layer of

a thermoplastic resin.

14. The process for producing a resin-sealed type electronic device according

to Claim 8, wherein the base material layer comprises a foamed film layer of

15



material |ayer and a pressure sensitive adhesive layer. 11. The process for
produci ng a resin-seal ed type el ectronic device according to Caimb5,
wherein the pressure sensitive adhesive sheet conprises a base nmaterial
| ayer and a pressure sensitive adhesive |ayer. 12. The process for
produci ng a resin-seal ed type electronic device according to Claim6®6,
wherein the pressure sensitive adhesive sheet conprises a base materi al
| ayer and a pressure sensitive adhesive |layer. 13. The process for
produci ng a,resin-seal ed.type el ectronic device according to Caim?7,
wher ei n t HetEIMOHASHSE FeSiNY aver conprises a foarmed filmlayer of a
thernopl astic resin. 14. The process for producing a resin-seal ed type
el ectroni c device according to Claim8, wherein the base nmaterial |ayer

conprises g cbd fgrgﬁ'}eﬁgﬁ%i gea %%iﬁ'stegﬁﬁrwgle%?éétforﬁ@ﬁiegice]a%cor process

f
for producing a resin-se y ectroni c device according to Craim?9,
wherei n thg Mas8 JBERErRh tlrlléllﬁﬁﬁe ﬁfﬁ”f@fifhf?a%ze@ chRpFRsTd foAn clyRTm Qhyerof

t hernopl astic resin. 16. The process for producing a resin-seal ed type

el ect r oni ca tlesrineeplasoreiing to C aim 10, wherein the base material |ayer
conprises a foanmed filmlayer of a thernoplastic resin. 17. The process
for producing a resin-sealed type electronic device according to Caim1ll,
wherein the base material |ayer conprises a foaned film/layer of_ a

t her nopl ask. Thepiogessiorpredprisgastesinsepleddvpr wlecirands devise Aceer dipge

el ectronic vi ce,_accordin o Caim12 wherein the base erial |ayer
conpri ses tﬁd(ﬁ@Hﬂe]fp’fW Hey ‘?i’a%ﬁ matey ]fﬁyﬁFﬁglﬁlipé’l%eéﬁ t%?’mf@rﬁfm layer

of a thermoplastic resin.

17. The process for producing a resin-sealed type electronic device according
to Claim 11, wherein the base material layer comprises a foamed film layer

of a thermoplastic resin.
18. The process for producing a resin-sealed type electronic device according

to Claim 12, wherein the base material layer comprises a foamed film layer

of a thermoplastic resin.
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