22. FEBRUARY 2007 PROCESS FOR PRODUCI NG RESI N- SEALED TYPE ELECTRONI C DEVI CE
[ 0001] BACKGROUND OF THE INVENTION 1. Field of the Inventi O%Z?E%RQ{A?@%B?
ype ectronic

invention relates to a process for producing a resin-seal ed
devi ce which conprises formng a damfranme on a substrate

| oaded with at

| east one el ectronic elenent so as to enconpass the electronic el enent,

pouring a resin for sealing in the inside of the damfrane,

and heat-curing

the poured resin. [0002] 2. Description of the Related Arts. In general,
senm conduct or chi pPRUTESSIRORPRODIICINGIRESIIOSEALED MYAHE are constituted

of internally contained sem conductor chips are enpl oyed as

a resin-seal ed

el ectronic devices. For the rd&&LBCIRONNI DEVECE is prevalently used a
nmet hod which conprises housing a substrate | oaded with an electronic

element in a cavity of a the, and transfer injection noldi
seal i ng. anﬁ er, the above-nentioned nethod invol ves such

ng a resin for
probl ens as

requiring ]éxpense for equi pnment such as dies, and in particular being
difficult ‘ lti-item manufacture. [0003]
Conver sel small lots and nmulti-item

manuf act ure, Feﬂ&&@tﬁé ﬁ@gﬁﬁ&glout a method which conprises formng a dam

frane on a strate dwith at | east one electronic el

enent so as to

enconpass the BlEpidsent en @fdEN el aRAWol NPr ResPMr\Pro8QsinkYa F&shehld seal i ng
in the inside of the damfrane, and heat-curing the poured resin. The dam

frame in tthpe ebichmoic device evidehl cbmpprsesefommnfgea desi frafmg on a substrate

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

1n 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 i1s intended to prevent the resin for
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1 22 FEBRUARY 2007 sealing fromleaking out therefrom and is usually
formed by coating prescribed portions with a | eakage preventi\ve terial
conposed of a high viscosity resin for sealing and / or a ik RUWSZOO-’
heat-curing the material {for instance, refer to Patent Literature 1:
Japanese Patent Application Laid-Open No. 124401 / 2003 (Heisei 15)}.
However the nethod just nentioned involves the problemof intricate steps
of applying a | eakage preventive material and heat-curing the sane,

i ncr eased QuUIRer@h 184RRT odtokEfrBiS, anlQ8Gshhllp f&éﬂﬁe@ﬁ?tcbﬁﬂh'gng; and al so

requiring a long tinme up to the formation of the damfrane, and in turn for

t he entir gebaiised pORHs wiHNVARY agk prbied tNvEMBItENaPoorapb&@ ofaf highe pr esent
invention is to elimnate the above-nentioned difficulties in the prior
arts, and vascosity reaimeforiseslipgemiddeorsa peadant s ahdrheaprcodung thg matessaln- seal ed
type el ectronic device which process dispenses with intricate steps or a

long tinme f@rnstanceorefar to Ratgnt hidexpdnre | adep aneseditentdpphication
circunstar}]%gaﬂ@%s}b eléﬁéHL?gghakﬁ%ﬁ§ihgg extensive research and

i nvesti gati y t rs, it has been found that the
above- ment | onedoREGR! AT nEAR ORGSO GRS HNIBIAR b Shidc4am frame
by sticking down a pressure sensitive adhesive fﬁeyei after referred to as
PSA) “sheetstoJd6f BHERARL d Iﬁmgb%ebéﬁti,b@%at%%ﬂfm{d BRSE cMnENhel Qigoi Ng
findings and information. [0006] Specifically, the present invention

pertains tifckdaged alu@benof slepsArpl@Eass aflong pioduldr teaa-dieiid)-ArBhR@ t ype
el ectronic device which conprises formng a damframe on a substrate | oaded
with an elreqtrromg @ 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 ement so as to enconpass the electronic el enent by sticking dowmm a PSA
sheet to the substrate, pouring a resin for sealing in the in@%w 9am
2 22 FEBRUARY 2007 franme, and heat-curing the poured resin. Z. ey
for producing a resin-sealed type electronic device which conprises form ng
a dam frame on edge and side portions of a substrate |oaded with a

plurality of electronic elenents so as to enconpass the electronic elenents
in whole by sticking down a PSA sheet to the substrate, pouring a resin for

seal i ng i FrhRR, hAgildat hirinperéapodrea sinheat - curing the poured resin, and
subsequently cutting and separating the elenents into each unit electronic

devi ce by Zrefapreocess fhirqgiroducihg 4 hesiprseakslstyperel gutochicidegice wkishn- seal ed type
el ectronic device as set forth in the preceding item2, which further
conpri ses qeoMNs$Hsfgrammeg ardson Hramge ontrelgeafdsids portiphe of arselistrate n f or

sealing prior to.the dicing. 4. The process for producing a resin-seal ed
type el cCrlpaRed WAty f sbuEA Gl esirapit e PRSP 3 fiﬂf@msaéflﬁtens, wher ei n

use i s mad f a PSA sheet thai jhas,. been, for Anto the,shape, of the dam
frame. 5. SpdrpfsetoutnBrin kBRI S RE N A1 et AP K e ey co as
set forth _jn- .t ] E FDE ) f,@npri ses a
base mat epr(%ugfﬁéjéf g%maﬁr%g Sgé%ggg[? _gg% ?ﬁﬁgg °frﬁﬁ§ee%§*& gggfef 5 ?éﬁ)?l?)ﬁﬁgltng a

resi n- sealphrbiResidl 868 RbsEqskanl ButtnS8hd s8p hfhtinthdEleRleRtSHtog 1 tem 5,
wherein the base nmaterial |ayer conprises a foamed filmlayer of a

t her nopl asdach ures electfod@d dévicBRlybhe AiSERIIIHEON OF THE DRAWNGS FIG 1 is a
cross sectional viewillustrating the state of having formed a damfrane on
edge and si-ddhepproceshiprafrodueinigsa resie seakeddapaiel¢cteopt dewicetap set fordhect roni c
el ement s; 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 1s 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 1s 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 damfrane under the c

illustrated on FIG 1; and FIG 3 is a cross sectional view |ﬁdﬁté4%3%sn7§?°?he
state of having 3 22 FEBRUARY 2007 heat-cured the resin for sealing under
the condition as illustrated on FIG 2, whereby the damframe is thinned
due to volune reduction. The nunerical synbols shall have the foll ow ng
designation. 1: substrate, 2: electronic elenment, 3. damfrane, 4: resin for
sealing  [UGA&h BERRLETH @t QR RREF BRRER ENBRRNEMIS at et HeTG0k! owi ng,
the present invention will be described in detail. In the present i nventi on,
t he resi n-wgkalebg thypianelfﬁnhe inilindedidue toeabsmeaedasticwnduct or chip itself
and an electronic material in which an electronic elenment such as an

i ntegrated ci rEhe numegjcal Isamlmls gl havethe fdlowingetestgnagioncont ai ned

sem conductor chips, and . is sealed with a resin, while the substrate means
to includée’ ﬁBbSHﬁEfy a 4 elgcheuc elpmentyt o Spdannirame cdr xesie foxsealingt e
[0009] On the other hand, the PSA sheet which is used for form ng a dam
frame conprises a base material |ayer and a PSA | ayer. For the purpose of
curing the 1650 8'} for sealing which has been poured in the inside of the dam
frame, heating 1s carried out usually at a tenperature in the range of 150
to 200C f pESCRIPTIONOTSTHE PREIDRRESAEMBEDIMENSI 0  be capabl e of
retaining its shape until the resin for sealing in the vicinity of the dam
frame i s curedntthesfoltewsixg ethie prieden tois@entioa WilLbeldeseribed insdgpadf erabl e to

sel ect the base material |ayer and PSA | ayer taking the foregoing into
consi der at i on.In 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 fluidity, 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
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It being so, the materials constituting the base material |ayer are
exenplified by resinous materials such as pol yester, acrylic
- polyol efin, polyvinyl chloride and fluororesin and rubber nﬁzﬁBgué\PsYLﬁ?ﬂ-’as
fluorine rubber, acrylic rubber and butyl rubber. [0010] The base materi al
| ayer is not limted to the above-nentioned filny 4 22 FEBRUARY 2007

| ayer, but may be foam of any of pol yurethane, polyethylene, polypropylene,
pol yester and fluororesin or non-woven fabric. In particular, in the case
where t he 15351 Rhely B fdadY 8F ah$ of 6@9&@9& foRAThy WA L 1B rESAERe f OF

seal ing poured in tﬁ)e I nsi de gf §tohg amfrar?épios h}éat-bﬂrgg,r If}ﬁe %’ase

mat eri al  IpaypdstésSait difluaeskediieof Aoh tveowedl falieict educti on and the dam frame
beconmes | ower than the height of the |layer of the cured resin. Thus as
descri bed her dinnzdrtenlan m the casesehefe {hod bade mgteamal lsyeoisiongposedeofsur f aces
of the cured resin, the damfranme favorably need_not be_ renoved. The cause
for thi nnde@masdenshemesin foxysepling povzednihe maef thy dam framgustion i s
considered to be o the gas in the.foamrel egsed, by heating. O the
Coam whi ool cireddBa sk Jratostdtd i hiEaRue boas e reant i osed ol
foamis pref b [ eni | t as the
dam frame aglggﬂ;%s(?{g# §i£gg b%%%‘ﬁgs Ik[)(gg(gr {pifagln{éﬂe?i(l)elggﬁggtlﬁ‘%@ﬁ%g&ﬁg@%&?he resin
for seal i RgsinTMeuRRASABed HerSin@ftel g HeQSRE of%bhsﬁi‘ﬂ%fﬁﬂcﬁsr%@ﬁ}ﬁﬁgm y In
the range of 5 to 50, approximately. 10011] Exanples of the usable PSA
agent conshetsuifaegs bhthePShedaeein, itBe dain fizpecidvogablyyndedmdtdsk provi ded t hat
the aforesaid requirenents are satisfied, but are exenplified by PSA agents
of acryli cetmased. rubber base, silicone base and pol yurethane base, of which

acrylic base PSA agent is usually preferahle
he 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
owlng 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 2-hydroxyethyl acrylate or with
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owing to its inexpensiveness and havi ng noderate heat resistance. The

acrylic base PSA agent is constituted of a copol yner corrposedzzqg‘EBRqﬂR@c‘l;o J,i C
nononer as a principal ingredient. Exanples of the acrylic nonomer I nclude,

for instance, an al kyl ester of (meth)acrylic acid exenplified by nethyl
(meth)acrylate, ethyl (nmeth)acrylate, n-propyl (neth)acrylate, isopropyl
(meth)acrylate, n-butyl (neth)acrylate, isobutyl (neth)acrylate, sec-butyl
(meth)acrylate and tert-butyl (neth)acrylate. The acrylic base PSA agent

may be a coRYntIRdr Whel tRaMARAIRY bé%%asfdcﬂgas%w[‘%étﬁf@' group such as
2- hydroxyet hyl acrylate or wth 5 22 FEBRUARY 2007 a nononer other than

acrylic base sUh& PSA Myiey im &€ edrapeise BrigardoAabRyRS Araene diRvliisk the har denabl e
PSA agent in which the above-exenplified PSA agent is blended with a
t her noset t abnyeressmplsfiehPS4d aggndxny blasled withe tlsanofsettimgreenatich aBSA agent
in the PSA layer results in the_ sinultaneous curi na}of the resjn for

seal i ng t ogeNaesi- tlhe wse dophprdenable Piéy agrptgnabe S hdpreraeswhts #hi ng of

he PSA | by -the migrati f 1o | ecul i ght t t ai ned
n the redtti sBtataitaons Juine tiBessd fongeaipa oacther Wit B O BPAdAVEG of -t he
PSA | ] t Y i : in f
conl i ny. | bere AR AR T solPihe BP R RSIEGENDY We Bkl SEL 1 00 1 1 e
steps of pabieziidiowaiphtofipedehtUSodtaatiaig Hh Jfebf ﬁ%t&%ﬁhng%dpmel BHseON-

[0012] The PSA agent  to bé used in the PSA layer is divided into a

per manent macddieslilapet Ve suftbniggof aé ®SyipgeRdf tildisidat®at tiee Adhes on. I n
the case where the base material layer to be used in the PSA sheet

conpri ses theecuraipokths testh faraealingebriags fabawnt a femdofmusbeg gisddcadions f, and
therefore th PSA | ayer may be any_of a perpanent adhesion type and
renovabl e qquéwp%mm thq %tesﬁéf Bpashipessd dedict thushepHEn gy seadhesi on

LYpe SO asy i 9bllution.

[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 pm, 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 material |ayer
is not conposed of foam the renmpvable type is preferably set2tBBRVARY 308
the damfranme is renoved after the heat-curing of the resin for sealing.
[0013] The thickness of the PSA | ayer is preferably 5 to 100 pm
particularly 10 to 50 pm The damfranme, which is intended to prevent the
resin for sealing from |eaking out, needs to be conparable to or a little

hi gher th q i o) j r | i t hat, i.s be provided.
Accor di ngla@ ,a b P %ié& F%ﬁgﬁﬁgg(% ;Ior%d {SESJ%@A&S hééexia%f'g% dvf/n%gloeln?ntg I5u13|'t“§1)'g t he PSA
| ayer havingydhg aforesaid thickness is properly optionally selected in

accordance with the height of the damframe 6 22 FEBRUARY 2007 that is to

be provided, dhlle pedeatdhVantion iwso apghedfto tROcard of formmimg pQAX4] The
present invention is also applied to the case of formng a dam frane on
edge and dramepor¢dgenandsiide murbons af @ subatiade Wadedawvighur pluralitpdf el ect roni ¢
el enents sQ as to enconpass the electronic elenments_in whale, pouring a
resin for e3HreHg elgmeRis SorRs Weeryomnassdhmelecdrnic glamerisanighelie  pour ed

o R YEDt e S B RSRE e B TR Bl ho 2P U ¢
dam {127 80 SUAS RS, bORIEN HRCHAILS, Y AL Elgel et on

el ements i ualTy tor e n pouring a resin

for seal i R@chRdib8lecHidhsied@fic€B§n&ind Hdiedp, i adBRiorAfHtie@lse@ri ng  the
poured resin. [0015] In the above-nentioned case of sealing a plurality of

el ect r oni dormairegremasn Matnhe an raesibstratd 1o ddedewithea siiglé ong daealsgpdr at i ng t he
el ement s electronic elements indivadually 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 neans of dicing, it is preferable to
polish and snooth the surfaces of the cured resin for sealin rior to the
dicing, whereby the quality of the cut and separated indivi EBRUARY 907 ¢
device can be made constant. [0016] As described 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 damfrane is heat-cured, the
base material layer is thinned due to its volune reduction and the dam

frame bec%ﬁ?e?;{‘éﬁﬁew@é‘oﬁb@gg%?ﬁ affradd%nl & {%Iup‘in a{‘d[é SitioRd opgsi N for

seal i ng. e case 0 shi'ng an S e surfaces of the

cured resisipsirage HRMVHIR e{d‘ﬂ%‘i‘aﬁﬂl oP8ectrEARVEEMEAtPESAS teeMadthpas [0017]
In the follow ng, detailed description will be given, with reference to the

dr awi ngs, thé ebsctmraapleznémtsihivwiole hpouring asesof forlyealingsrrtheinsidatofon is 7
22 FEBRUARY 2007 applied to the case of formng a damfrane on edge and
si de port itbadaot fransedwat xugin godepburiedireainp andaubsgquénidy euttimppndel ement s

so as to enconpass , the electronic_ elenments in ol e, pouring.a resin for
seal i ng iﬁei’%atif%%ﬂb%gﬁfnefttﬁén‘a’a%ﬁchr%,e{l%m% ?Vlﬁ@hyri@e%w%gw%i n, and

subsecent ] S g 808 ASPRI LIRS E BIE Sl REDRE Lo o
ol emont o ChaiParath Steatl o HERH AL atnicEiblpn® el A e WPl L O e
on FIG 1guBsdamfranme is formed by sticking dowmn a PSA sheet to edge and
side portions of a substrate 1 loaded wth a plurality of electronic
el enments 2. Suhsthguerst ipyacesad lllusstatad ed IG.Al, @ dan feamess fiorinoed bgal ing 4 is
poured in sticking down a PSA sheet to edge and side portions of a substrate 1 loaded
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 t e
are applicable thereto, the resin for sealing and heat - curlﬁ%$%gﬁggﬁwéﬁ§;
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 dighmistsn fplshankicalildepdBNANGseh (48 pbRT aRADNRIG, Rhafire N the
case of using the PSA sheet in which the base material = layer is conposed of
foam the fasaabhd gy ildk chey &0 polssi hhdramobly th@kurfaced etithet duzaddosier heati ng,
whereby the dam frame 3 becones | ower than the height of the heat-cured
resin for fepatalmg grias toldiasgrated on FIG 3. [00191 Although not
illustrated on the drawings, the resin for sealing is heat- cured and

thereafter thelnethengasesvhere thgtcrasrisessionaheenl iomzafithgrdam fearae pponi ¢

d b of d hi ck f - f

cenl i ng. SoNG sy 'C%@%tarst@ﬁ'éé heet Suprandts Bers At G hedHn ext en
dependi ng ypgn NG ROTL A ATY HIBIANN, R tnclSoci PLBTLLARL ol gtehi s case

to polish  and snmoo e sur ace cured FesTh rore sea I'hg prior to

di cing. | nahhiepfiaseo W@PﬁhEMgC CORvesehf PRl ¢ afé%r\{rlégﬂért?ate'd)d?n(ffarﬁg?s dam frane
on FIG 2 renmains substantially unchanged even un heat - curing, the dam
frame becqowsr shawhbé helghttod thelheabiciged tdden €hysaadieRsad lRisti@ed Onr enove t he
sane prior to the polishing. Conversely in the case where the damfrane is

| ower t harFltthe, lthe glam Gfamévepdaot berediovedi n for sealing as illustrated on
FIG 3, the dam.franme need not be renoved.

[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 1 to 3, which are each a cross sectional viewillustrating the

steps of sealing with a resin, a plurality of electronic el eﬂer_ra%s}&&lwzozage

nounted on a substrate, are substantially identical with the™c

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 ng for ri%gini-ﬁez_ﬁeéEﬁﬁ@e&ﬁtroﬁi@@é@@é%h@?r@&%s@Hﬁ?érfs@@ivﬁt}?hﬁmtte stdhR211 In
the case of formng the damfranmne with the PSA sheet, it is preferable from

t he aspectoref longrtkabifor the foansiticakofttherlamm BSn s thetrehyhecdbled aspbahreef or ned
in advance into a prescribed shape (in the formof a window frame) to the
subst r at e.a Tassn deatefirtane ebestrbron dgvise With medimizesknwmbenobnpebtione

el ectronic elenent. Likew se in_the cas f formng dam frame on edge and
side por tStepisard agshogipst tupe 4%%@?%69?@1% mfﬁ} %wm@/?%‘fsr@ é@chﬂﬂ(Q

| ts, the. .d f i nst al l,.ed at di st ' dy f th
cdge. and’ dPRGIE PALRaRTE of HhtRRRe 08B PR AR Yitha Y95t vor ki ng
ef fect s of {ha,maqensige MLOMClinten 8o IERRHARIIZAA mbsoatpal o

type el ectroni'c device, t ess di spéenses w intricate steps or a | ong

time for tfyehhefd¥BhéOn Rbrking dampleame, thereby enables to produce a
resin-sealed type electronic device with mnimzed nunber of production

steps and aleig®]test tine, and is particularly well suited for small lots
and nulti-item manufacture of electronic devices requiring sealing with a
resin. | nHExsmplellowing, the present invention will be described in nore

det ai | )
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
1llustrated 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 um 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 pm. 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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with reference to working exanples. [00231 Exanple 1 A Fornation of dam

frame A damfranme was fornmed by sticking down a PSA sheet to ﬁd’%@%ﬁﬁi&g?

portions of a substrate |oaded with a plurality of electronic™el
illustrated on FIG 1. The substrate used therein was a ceram c substrate
measuring 94 mm X 94 nmsquare and 1 mmin thickness, and 21 X 11 nunbers
of electronic elenents neasuring 3.0 nmm X 7.0 mm and 400 min thickness
were each arranged at an equal interval on the central portion of the

substrate (80 The ¥e®fltamn Bgaahept @x%slpudichgd én i slshapé of win dew ffraneeach  of
the edge and side portions. The electronic elenents were each subjected to
bondi ng, awndtdadingahauger fraimabeasuBog Sdmimof ud¥ ngnisqodireagith Resm 1As t he
base material |ayer for the PSA sheet, use was made of 3 mmthick

pol ypr opy'8¥dh apdansaner dkarne seaspriogdbmm ciiefPaam gprarelwdh 2mder t he
trade nane Sofdltjibc%n SP #2003 |, Igrlosed cell type with an expansion ratio of
25). A rel'Bagag PP AkaR 8™m t hi ck pol yet hyl ene terephthal ate was

coated on the ' EIr’rgﬁ;] : i an N ngéﬁgent of

per manent adhe@ﬁ%ﬁg%ggﬁ{)ﬂﬁ a%ﬁ?gg\f} ehyé_ roxégttﬁsl%gegrsg € being 91 /
9 parts bytuel abvnettiheSArNRNAERLIBASEELIGNAS Subbithtd 8o AUENh LQIErsZf2 parts
by weight) so that the dry |ayer thickness is made to be 20 pm Thus the

resul tant theauddtifaté andrddrhdrfHa chiayatedswild esreb dthet. (Thedaon foiige siade of the
above base material |ayer to prepare a PSA sheet. 10 22 FEBRUARY 2007 The

resul t ant RSkt amagu pluhistredeiinwerdlydhapahefedge moovside poeticonofabei ng an
outer franme neasuring 84 mm X 84 mmsquare with 2 nmin wdth, and an inner
frame neaﬁh‘tbisﬁg']lt% mm X 80 mm square with 2 mm

[0024]
B. Pouring and heat-curing of resin for sealing

A resin 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
ustrated 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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in wdth to prepare a dam franme. The dam franme thus obtai ned was, after
renmoving the releasing film stuck down to the above-nentio )
substrate so that the centers of the substrate and damfranenﬁcoﬁ(’:@:jﬂggzo\%th
each other. (The damfranme was installed at an equal distance inwardly from
the edge and side portions of the substrate.) [0024] B. Pouring and

heat -curing of resin for sealing Aresin for sealing (manufactured by

Sum tono Bakelite Co., Ltd.  under the trade nane: CRP-3150) was poured in

the insi dexeépt {Hatdam PSaNEeet Nike Was HRMUT 4 Pask hAtEKAERSePtoRpdBRE0 as to
result in the state as illustrated on FIG 2. Subsequently the dam frane

Wi th the rof$immasicklpatgsthiylene foam gaovianturedy SdasedChemigd@é.or 5 hours
to cure the resin for sealing. [0025 Cutting and separation into unit

[ C. i
el ect r oni d-tdevnder Bye t1ederame ﬁ@ftﬁlé&f?@mq&tcme sallftyase Widb ami nned to a
height of 1 mmor |ess ﬁﬂe to vol unme reduction, and was nmade | ower than the
t hi ckness ©XBANERE @0 $Wsin for sealing (1.8 to 2.0 nm). Accordingly the
surfaces of ddk? cured resin for sealing were polished and snoothed wi t hout
removi ng thL almfrarre. Thereafter the product was cut and separated into

each of urp;z% g egtroni c device by neans of dicing. The dicing was put into
practice arné 5 a definite nethod by sticking the device and fixing to a

dicing tape. [THR2ftoceBiad Example 105 9¢ eefitated o Gbtampleteclroms degjeeat ed to
obtain el ectronic devices 11 22 FEBRUARY 2007
except 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.,
Ltd. under the trade name C-lite N-2830G, open cell type).
[0028]
Example 4
In a PSA sheet, use was made of a base material 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 pm 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
isocyanate 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 curedin 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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except that in a PSA sheet, use was nade of a base material |ayer conposed
of 3 mmthick polyethylene foam (manuf actured by Seki sui Cher d.
under the trade nane Softlon NF #3003, closed cell type Wth@g&@a&%gg&o%
ratio of 30). [0027] 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 material |ayer conposed of 3 mmthick pol yurethane foam (manufact ured
by Toyo Quality One Co., Ltd. under the trade nane C-lite N 2830G open

cel | typelthelf00aRing F¥aIR] LcdnpbsifioRSA sheet, use was made of a base
material | ayer conposed of 3 mmthick non-foaned pol yvinyl chloride sheet

(manuf act ur ed doy oMb &uddi laityl aGhadatec/ah et eripenylataihgbreidyte trade nane:

Vi nycasheet). The PSA | ayer was a | ayer which had a dry filmthickness of 20
m and was conpeBuwsrvlate catualsosyetiye agrlgte T 5p4dE / by eatio hsvi ng t he

foll owi ng blendi copposition., c I r of but acrylate [ .

ibgydr oi(ye'é hylw%ﬁtgl(%‘f’ gPi%W?%ghé og&%ggg,ezggprpmr?aé&y é?é trréfﬁﬁl%}é wei 1g:ght bi n
parts by wei . ..and + soc : e cross-linking agent in 5 parts by

wei ght In thevﬁﬂﬁ’é%‘ﬁﬁeof‘%lsmﬁi@Z%?@ pﬁr{sggﬁgr%lé}?térre was forned, and the

Car i ng oven. - TRRPARFPAP *HHE LRk PRALRPRER Gty ol R TS8O0 °C  Fates

of the resin figrg(ﬁﬁg}tguyg weiklt;pol i shed, and the el enents were cut and
separated into each unit device by means of dicing. [0029] Exanmple 5 The
procedure in BEolidpipex¢ resia ofeypatbeshhemopAdppoxy eduettenrtiof 806\io)) in

40 parts by weight;

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

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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except that in a PSA sheet, use was made of a hardenabl e PSA agent having
12 22 FEBRUARY 2007 the follow ng bl ending conposition. copag f I
acrylate / methyl nmethacrylate / glycidyl nethacrylate / 2- h%/%%%%w
acrylate =55/ 10/ 20/ 15 ratio by weight (nolecular weight of 90000,
approximately, glass transition tenperature of mnus 28C) in 20 parts by
wei ght; liquid epoxy resin of type bisphenol A (epoxy equivalent of 180 to
200) in 30 parts by weight; solid epoxy resin of type bisphenol A (epoxy
equi val ent WHABQAS CRAPOPWD 18: 40 parts by wei ght; epoxy resin of type
o-cresol novol ac (epoxy equivalent of 210 to 230) in 10 parts by weight;
di cyandi am d&process fomparidulbingne rgéin; sealgrhtypel el dtrénibyddvioeywhiciasol e i n one
part by weight; and trinethlol propane adduct of _toluylene_diisocyanate in
0.2 part bSPMEEHetormEnga &EBRUNRY 0200 Fubsippte lpsd@im{hz@nle@ctmmﬂ\ process
for produ a resin-seal ed tég§e§hg tronic device rises formng

ci.n i.ch . co
a dam f r an@eBI§D4 S8 AFLPLRCOMPS ORoF BB O, S RIRG A9 B0 a5t o
enconpass t el ectronic enent t i cKi d a_.pressuressensitive
adnos ve SHasp TGRS BbPIRE Rk B U MR R BIRMEEE T he 1 s de
of Lhe damdaaitin MRAnGRRLGANE! d2h P OM PedE8ling tRe pbuRIPRRSS. fOT
producing a resin-sealed type electronic device which conprises formng a
dam frame on edge and side portions of a substrate |oaded with a plurality

of electronic elenents so as to enconpass the
2. A process for producing a 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 is 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 insid g%atgg
dam frane, heat-curing the poured resin, and subsequently cJ?ﬁﬁ%%U 2007
separating the elenents into each unit electronic device by neans of dicing.
3. The process for producing a resin-sealed type electronic device according
to Caim2, which further conprises polishing and snoothing the surfaces of
the cured resin for sealing prior to the dicing. 4. The process for

pr oduci ng ATHRSIrBcSRILEPré kRSN EhGebiC N Aed 8V CA ARt dVd ScofdiRk b1,
wherein use is nmade of a pressure sensitive adhesive sheet that has been
formed i nt@lathe, sétapreirnthd presdare sedsifve adhdfieephesessnprkedsn bdsei ng a
resin-seal ed type el ectronic device according to Claim2, wherein use is
made of amatesslilayecnsd nipresadiecensgivhadhesiveatayeas been fornmed into the
shape of the damframe. 6. The process for producing a resin-sealed type

el ectronic device according to Caim3, wherein use is made of a pressure
sensitive adhesi ve sheet that has been.fornmed.into the shape of. t he dam
frame. 14 %%ﬁé’éﬁfﬁ%ﬁ&gﬁé “C*/Pg?ﬁésﬁ‘r'%%aé%‘itﬂ%ﬁelﬁﬂdaﬁ’&i & %8}”‘51!’52& ed type
el ectroni [ ' i.m:L i itive
adhesi ve s lglgi( %?ﬁ%&?g{a@éyﬁéﬁggg %%I{Béryg}%ﬁgégrg Sgggt g{rﬁég‘%ﬁ? Z’ggénsi tive
adhesi ve lRyRkial $ayedn PhYrSSurkUenRitRALSAING W I{2LN- seal ed type el ectronic
device according to Claim?2, wherein the pressure sensitive adhesive sheet
conprises a base material layer and a pressure sensitive adhesive |ayer. 9.
The process for producing a resin-sealed type electronic device according to
Cl ai m 3, Whdheiprotdss fpr prerdireng aresini- sealedihyns electgbristdeyarepadcerbing thase
material |gyer and a pressure sensitive aggesive | ayer. 10. The process for
pr oduci ng ajra g} fheagite q DIFSSUresendhve agaosve Shé%fo‘iq}’ilwésest% @F&i m 4,

wherein the pressure sensitive adhesi,ve sheet c ri ses a base
mat%na? Tayer an(i]a pressure sensitive a(ﬁleSIVG ﬁ%r.

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
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material |ayer and a pressure sensitive adhesive layer. 11. The process for
produci ng a resin-seal ed type el ectronic device according to i

wherein the pressure sensitive adhesive sheet conprises a baé@qéﬂﬁﬂﬁﬁﬂﬂmﬂ

| ayer and a pressure sensitive adhesive layer. 12. The process for producing
a resin-sealed type electronic device according to Caim6, wherein the
pressure sensitive adhesive sheet conprises a base nmaterial |ayer and a
pressure sensitive adhesive layer. 13. The process for producing a

resi n- seal gghérpeplekaetresni ¢ device according to Caim7, wherein the base
material |ayer conprises a foanmed filmlayer of a thernoplastic resin. 14.
The process for producing a resin-sealed type el ectronic device according
to Claim8, wherein the base material |ayer conprises a foaned filmlayer of
15 22 FEBRUARMheporesafarpuodypingsa resinsehled type eteriromisdevicefascopstinguci ng a
resin-seal ed jype.el ectronjc. device accordin to Cap.m9, erei n the base
mat eri al %@falgb%pwﬁg@nékfe&aﬁ%m%epﬁi Vg copPTiseS A, Bimnevaea’n Te
The proces tflor Eﬁgdyciqg a resin-seal ed type el ectronic device accordi ng
to C ai m10, PRt A& Base materi al | ayer conprises a foaned filmlayer
of a thernoplastic resin. 17. The process for producing a resin-sealed type
el ectronic device according to Claim1ll, wherein the base material |ayer
conprises g fogepebdeksd forl ovAucingf a fediReedlid pli cledtesnib delite abberdingcess for
produci ng a resin-seal ed type electronic device according to Claiml12,

wher ei n t his Oksm Mtwehewin thy base angieriakiayer fcoaneisesid foaheadefilm ddyex

t hernoplastic resin. 16 )
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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