1 SPECI FI CATI ON METHOD OF MANUFACTURI NG ELECTRONI C DEVI CE AND

ELECTRONI C DEVI CE 5 TECHNI CAL FI ELD [ 0001] The present
invention relates to a nethod of manufacturing an el ectroni c device
and an el ectronic device. BACKGROUND ART 10[ 0002] A

sem conductor device is manufactured by perform ng a process of
bonding a term nal of a support and a term nal of an adherend, for
exanpl e, a ternminal of a seni conddHESHEEICATERN and a term nal of

anot her sem conductor elenent, a termnal of a sem conductor 15
element and a terminal of a substrate, or a termnal of a substrate
and a term nal of another substrate with solder to electrically
connect tHMETEQPpOF t MaNIFAGIIRdte rrEEiC TROMIOC3IPEVACEhAYDCESBCTRONME® DEVICE
there is a gap between the support and the 20 adherend after bondi ng
with solder, it is necessary to fill the gap with a cured product of
aresin. Inthe related art, after bonding with solder, a

t her foseTECHYIC2EI AIBLDh fluidity flows into the gap between the
support and the adherend and the resin is cured to fill up the gap
bet ween theosupport and the adherend. 25[ 0004] However, in
recent years, the follow ng nmethod has been perfornmed. 2

First, beforeThensttagend tihweoltden, ralbessntd ay aletWodhofl M¥nhSacturing an
arranged between the support and the adherend. Then, the resin |ayer
i s heat ediattaoh eOPEER! ¢t arefluH 1A rdHIke deRaret he el ting point of
solder to performsoldering. In addition, the resin layer is cured 5
to perfoparrceobderarng step and fill up the gap between the support
and the adherend. [0005] For exanple, Japanese Unexam ned patent
publiccat iigpopp. 3- 184695 (Patent Document 1) discloses sol der paste

t hat has an epoxy 10 resin as a main conmponent and includes organic

acid or organi i ' I ]
atent publ | Cat e 311008 (Pt et Doctaenty 2y Tarse bes I ocess

ther nDSeLE! Bondfig M STESHidd) WY 6N RppRTROShE QNc ARl AL e n |RfRrena,
for example, a terminal of a semiconductor element and a terminal
of another semiconductor element, a terminal of a semiconductor
15 element and a terminal of a substrate, or a terminal of a substrate
and a terminal of another substrate with solder to electrically
connect the support and the adherend.
[0003]
In this case, since there is a gap between the support and the
20 adherend after bonding with solder, it is necessary to fill the gap
with a cured product of a resin. In the related art, after bonding
with solder, a thermosetting resin with fluidity flows into the gap
between the support and the adherend and the resin is cured to fill
up the gap between the support and the adherend.
25 [0004]

However, in recent years, the following method has been

performed.



t hernosetting resin selected froman epoxy-based resin, a 15
phenol - based resin, a diallyl phthal ate-based resin, and a
benzocycl obut ene-based resin and a flux conponent is fornmed in a

sheet shape. [0006] Pat ent Docunents 1. Japanese Lai d-open Patent
Publ i cati on No. 20 3-184695 (C ai ns) Patent Docunment 2: Japanese
Lai d- open Patent Publication No. 2001-311005 (d ains) DI SCLOSURE OF

THE | NVENTI ONF25p0009¢fore bddslienemithhenltdbe, t2ctadiquésydirseliosedlan is
Pat ent Docunent 1 and 2 are used, a void occurs in the cured product

of the regirangaydretvdaaf the tmpory. af@@dE] adherendcc@henngcieorebhén layer
present invention, there is provided a nmethod of manufacturing an

el ectroniic Uewted gompriezipegadufrier stjuelletd raninore chaponrat mébyimg point
first termnal and a second el ectroni c conponent having a second

t er m nal pfwdrelrds mteaiad farmssobdecing ¢ Camuidienion,Stié eelsinCBdydr is cured
connected to said second el ectronic conponent by connecting said
firstStetni patféomsaisdlslecond sespiarad Asilhupotiergay betwebhothe support
conprising, providing a resin layer having a flux action 10 between
sai d firahdt eng aahedsddsai d second termnal to obtain a | am nate
including said first electronic conponent, said second electronic
conponentippepg said resin |layer, wherein a solder is provided on said
first termnal or said second termnal, soldering said first termna

and sai d secopdrtexshpel, Pshriddd n&e%@dnade%ép@téﬁtl ausniMbtten No.
pressing said lamnate with a pressurized fluid According to

the pr esgnneuwgn@pa%ntam@ﬁmm@ 150k ek gk d %o@@éff%fa{@:% tﬁﬁg HA¥ LA%poxy

of the resin layer may be perforned. In addition, before

I f . .
0! BT 18 3p0eE [PREH, bRl IS E b Ll et B ohorcari ot
f 9 : :
Bbove. Ment S S1 DRPuPe 57 SRS pr TR T EntT A CArec i g Leat on
i ncl udi ng,theydq 1 rﬁlcﬁiaegb%%h% 6:@5{9[94}16&15& %bgcégg%%g% EBSE&ISQQ{ ing resin

conponent, and the resi ayer I'S presse FESSUFIZE

(107 TOEELOLE Lok IS TGS 8 T B0y g
cured pr?ﬂg%oé’et%{‘ﬁg rreesslfln lsaeylere:rctaei?:fj r%?nnea%t Ie%rc])xy based resin, a
15 phenol-based resin, a diallyl phthalate-based resin, and a
benzocyclobutene-based resin and a flux component is formed in a sheet
shape.
[0006]
Patent Document 1: Japanese Laid-open Patent Publication No.
20 3-184695 (Claims)

Patent Document 2: Japanese Laid-open Patent Publication No.

2001-311005 (Claims)

DISCLOSURE OF THE INVENTION
25 [0007]
However, when the techniques disclosed in Patent Document 1 and

2 are used, a void occurs in the cured product of the resin layer



reliability is high. [0010] According to the present invention,

a nmet hod of manufacturing an el ectronic device wth high connection
reliability is provided. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011]

The above and ot her objects, advantages and features of the present
invention will be nore apparent fromthe follow ng 10 description of
certain preferred enbodi nents taken in conjunction with the
acconpanyifigrdcawings. Fig. 1 i1s a cross-sectional view
schematically illustrating an exanple of a nethod of manufacturing an

el ectronil€08&vi ce according to a first enbodi nent of the present
invention. 15Fig. 2 is a cross-sectional view schematically

il lustrating ancexdinpy etwmfthieherawdinod rofentauf, achare niggs arcetdetlr ®meathod
device according to the first enmbodi nent of the present invention.

Fig. 3 i sfananosscisectriomnal e Véevwrcache matviical tymptisbid at Fhgsa@relectronic
exanpl e of the nmethod of manufacturing an el ectronic device according
20 t &t heohmpoaenenhodimeat £ofst e prigsanbnbiny e38ddl electrofi.cdhddhent

a cross-sectional view schematically illustrating an exanple of the
nmet hod ohatanyfacdaddmy timehact r Rk e de Vi £y FGGREdeN8ct @i EhCohpdidnt is
enbodi nent of the present invention. Fig. 5is a

cross- seetkenal cyi By sehes@tdsald ¥sdild Weddorld réqe@rﬂr%él@@ En&ht thHe
nmet hod of manufacturing an el ectronic device according to e first

enbodi meabnAkct Neg LKL rsRvesihaal I%.'c;gsa@d' SeEortd Q%%m%ﬁ‘é&' PDE 019y,

schematically illustrating an 5 exanple of the method of
manuf act ypk r}ﬂa@&b&Ic%ﬁyﬂ@llﬁgdeyf&ﬁ@wrad'reglholép@r HaSin eIl 1 o
of the present i nvention. iS a Cross- sectlonal VI ew

schermti pati¥eh! éé‘:‘?&rﬁﬂé‘@ @éknﬁwl cPfsa%dp%%%%hB%EEKﬁHQl %8%@9911’? a

soldering step in a method 5 of nmanu acturlng an electronic devic

di t
8is a 2?3%£n§%%?%§%§f&£?€d§iﬁe%%{%%%% Reaniil, CBHBALLAD, caid sdodha
the presaggéwﬁw% §Onélar{éfi, dta!}l% 3ql.9¢ Ingﬁgg ghemsrge héigsg der is

manuf act uri ng an evi ce accor secon

STooo Tt LIPS O ) o s 00cR Bcriny ppaerin
el 0Lyt oL 4 58, A0 e 0 LR R ATE TR B0 i
of tl%e pigfree:rr]twllun een;gxl“eosnSJ.ng said laminate with a pressurized fluid.

According to the present invention, after the soldering is
performed, the curing of the resin layer may be performed. In
addition, before the soldering is performed, the curing of the resin
layer may be performed. The soldering and the curing of the resin

20 layer may be performed at the same time.
[0009]

According to the above-mentioned structure of the present
invention, the laminate including the first electronic component,
the second electronic component, and the resin layer is pressed by

25 the pressurized fluid. Therefore, it is possible to provide a method

of manufacturing an electronic device in which a void is less likely

to occur in the cured product of the resin layer and connection



15 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0012]
Herei nafter, exenplary enbodi nents of the present invention will be
described with reference to the acconpanying draw ngs. 20(First

enbodi ment) The outline of a nethad of manufacturing an
el ectroni c device according to the present invention will be
descri bed. A nmet hod of manufacturing an el ectronic device

accor di ngetléabhéifyrss khadlodi nent bonds a first terminal 3 of a

support 1 (first 25 electronic conponent) and a second term nal 4 of

an adher éR@1l0second el ectronic conmponent) 2 with solder 5 to

el ectrically connect the support 1 and the adherend 2. The net hod

i ncl udes a stapcofdangangithg pBesantetnventayemr, G hathng af frlianu sttt ng
between the first termnal 3 and the second termnal 4 to obtain a

| ami nat eanneledi nonidelssuiprowt th, hidie adhesericr? reatdbt hétyess miayieted.
6, a soldering step of soldering the first termnal 3 and the second
termial 4, and a pressing/curing 5 step of curing the resin |ayer 6
while pressing the lamnate with a pressurized fluid. [0013]

Next, theroetrhpgsoRIpano act UrHm@rawT@aect roni ¢ devi ce according to
this enbodiment will be described with reference to Figs. 1 to 106.

In this egbodinent, after the soldering step is perfornmed, the
pressing/curing step is performed. In Fig. 1, the support 1

i ncl udes the thesipdes mdl othandydRet30! deladio889d Lhe §Qé€|@fe§ b8 the
formed on the first termnal 3 by platlng 15 Thé adherend 2 incl udes

the secopdebghfi Dabedridd w1l WDIRAERLIIERL tf%mf Lhet cLEIHNRY 3

and the second termnal 4 are bonded to each other by the solder™5 to

el egtgic t I t 4]
SoR L bR CHANGE o 1% PR kot BRpBURRLRSY Epid i korgngrton

and the e d wth the resin layer 6 having
#9LH {;hé ko .3‘9%5@9“4 M

a flux action. he reS|n | ayer 6 i's arranged bet ween t he

first ternna Tg. and. SRR eLILARL &, (LRS00 ing an

step). 25[001 en, as shown 1n

al i gned é%gﬂph{qga&f tahﬁe\?ﬁgg%% E%B%ng£u§1n§ dﬂ S OS ro%t:i(cj:v e\trnge fa'cc:oro‘u.ng

t er m nal

to a first embodiment of the present invention.

15 Fig. 2 is a cross-sectional view schematically illustrating an
example of the method of manufacturing an electronic device according
to the first embodiment of the present invention.

Fig. 3 is a cross-sectional view schematically illustrating an
example of the method of manufacturing an electronic device according

20 to the first embcdiment of the present invention.

Fig. 4 is a cross-sectional view schematically illustrating an
example of the method of manufacturing an electronic device according
to the first embodiment of the present invention.

Fig. 5 is a cross-sectional view schematically illustrating an

25 example of the method of manufacturing an electronic device according
to the first embodiment of the present invention.

Fig. 6 is a cross—sectional view schematically illustrating an



shown in Fig. 3, the distance between the support 1 and the adherend

2 is adjusted such that the second terminal 4 is stuck into the resin

| ayer 6 and the | eading end of the second termnal 4 contacts the

solder 5 (aligning step). 5[0016] sThen, the support 1, the

adherend 2, and the resin layer 6 are heated at a tenperature equal

to or nore than the nelting point of the solder 5. Then, the solder 5

i s nelt e¢xampdedisthndee thadwed manhd afitpsingeamihatt 8Boahd delve ceenorzrding

terminal 4 is reduced, and a bonding 10 portion is forned between the

first tetw fhe 3izat ehkodimend ¢erthealresertthémeleyptpent.or mi ng

soldering (Fig. 4). In this way, the first termnal 3 and the second

termnal 4 aré&ipondes tocwamh-sHdigonay vhewsotltarats daddlydét lngtsdepng an

[0017] 15Then, as shown in Fig. 5, the support 1, the adherend 2, and

t he resi exhapée 6f ax ey sdedy fourd nkleat epgany en soleksdlnyy 8tapdia a method

pressurized fluid 10 is introduced into the heating oven through a

pressiri pédmibhufdcteethgosat Olediwimid hiew€uRpedcokdinhbetadhesenenad,

and the resin |ayer 6 are heated at a tenperature equal to or nore 20

t han t heepbbdhgehenper ehereroferitheimrgitidrayer 6 while pressure is

applied to the inside of the heating oven 8 by the pressurized fluid

10, that is, whyles as amrds RfcdikRaaupPpentschenddis dher entugdiranthg an

the resin layer 6 is pressed with the pressurized fluid 10, thereby

curing tBeamBskNokayies Srddd@RPI AN G isRGpShER) thbNsbNESLYRY s@H 25, the

shown in Fig. 6, the resin | ayer becones a cured product of the resin

layer 6, mapdotihgr fibhskhetitnal JRbdetheoses e ity HbBé£dfn<§‘H:?;hPHé‘%’éc§:ond
e

to each other by the solder 57 In addition, the gap between

SupDQY t cBbdadilnt Ner agherontkdnd Sinfiddadyp W th the cured product
The T am

of the resin |layer 6. nate 1s heated by a heater provided in

the heating oyeg & ié[Q%ss"secti%%aﬁu{?gewtg&l h ﬂ%%lq_f illustrating an
manuf acturing an el ectronic device according to the 7 4t “enbodi Ment

of the pLesepicl i SEG . alil 0 i e .
arrangi ng %tgp? ?ﬁggg%ﬂ%%nen#ﬁQ%%%¥J%%§%% Iéggi%g s%ggég%% t%ﬁ?p in the
pressi ng j f | fLrst term.nal, 3 of
Phe- suppbrr i aiE kR ac B LAR 21 e 8r LO0E} O g b EReA BT Fcona
sol der 5 | i cally connect. t.he support 1 and the adherend 2.
[0019] Iﬁ%gﬁgl%%%%dggd?ﬁémﬁﬁﬁ%ﬁ:RH%WﬁTQa “S"ectroni ¢ devi ce accordi ng

15 t.q. the first enbodi nent of the present invention, conbinations of

t he Support 1 and the adherend 2 shown in Table 1 are given as an

exanpl €. 5p8rl 48601 rdR MRy ING ouT THE INVENTION

[0012]

Hereinafter, exemplary embodiments of the present invention
will be described with reference to the accompanying drawings.
20 (First embodiment)
The cutline of a method of manufacturing an electronic device
according to the present invention will be described.
A method of manufacturing an electronic device according to the
first embodiment bonds a first terminal 3 of a support 1 (first
25 electronic component) and a second terminal 4 of an adherend (second
electronic component) 2 with solder 5 to electrically connect the

support 1 and the adherend 2. The method includes a step of arranging



Support Adherend Substrate Sem conductor chip Substrate Substrate

Sem conductor chi p Sem conductor chip Wafer having sem conduct or

el emrent nounted t hereon Sem conductor chip Wafer having sem conduct or

el enent nounted t hereon Wafer havi ng serg conduct or el enent nounted

t hereon [0021] For exanple, a flexible substrate, arigid
substrate, or a 5 ceramc substrate is used as the support 1 or the
adher end a2 rep@022pver 6 hiwninden nethrodasfiomabbetackenr thg Anret eotimoimial 3
device according to the first enbodi nent of the present invention,

t he suppent thé relamdestehpinal st theoliaal a3lamheasdapelofdiniyetherstpport
termnal 3 10 is not particularly limted, but the first termnal 3

may have lamyheshdperasdlngndsheoteaein hgyears,be spdrdearimeds tep bliescldering
sol dering step. For exanple, the first termnal 3 may have a convex
shape or taechiwsiveeshanel Fhednetiesieabntoratmighdihe, fanst pessdngd/chiring
is not particularly limted, but the first terminal 3 nay be nade of,

for examplkep g6l duribgcopperesit dedter mhh@déuﬁkegﬁlﬁbUﬂh@UmmiI%?eg]Wlth
In the method of manufacturing an el ectronic device according to the
first enmbograeBhrofteihelpr@sent invention, the adherend 2 includes
the second term nal 4. The shape of the second term nal
[0013]
Next, the method of manufacturing an electronic device according
to this embodiment will be described with reference to Figs. 1 to
10 6.
In this embodiment, after the soldering step is performed, the
pressing/curing step is performed.
In Fig. 1, the support 1 includes the first terminal 3 and the
solder 5, and the solder 5 is formed on the first terminal 3 by plating.
15 The adherend 2 includes the second terminal 4. In the subsequent
step, the first terminal 3 and the second terminal 4 are bonded to
each other by the solder 5 to electrically connect the support 1 and
the adherend 2.
[0014]
20 First, the surface of the support 1 on which the first terminal
3 and the sclder 5 are formed is covered with the resin layer 6 having
a flux action. In this way, the resin layer 6 is arranged between
the first terminal 3 and the second terminal 4 (resin layer arranging
step).
25 [0015]

Then, as shown in Fig. 2, the adherend is aligned such that the

second terminal 4 is disposed above the first terminal 3. Then, as



10 4 is not particularly limted, but the second termnal 4 may have
any shape as long as soldering can be performed in the sol dering

step. For exanple, the second term nal 4 nay have a convex shape or a
concave shape. The material formng thesecond termnal 4 is not
particularly 5 limted, but the second termnal 4 may be nmade of, for
exanpl e, gold, copper, nickel, palladium or alumnum [0024]

I n the mstbod bf HgnuBacthe idigtamcel betwoan chdegippoat cbrdidnghe adherend
first enbodi nent of the present invention, the solder 5 used 10 to

bond t he2fis stdjuertgidnaticB Wt the ssomnt teemimaal4 4si stnok into the resin
particularly limted, but may be nmade of, for exanple, an alloy

i ncl udi ngagerl| éaghdt oe sktatirgd drircomfa throspcondstsrmhgadf 4 taéeontacts the
silver, lead, zinc, bisnuth, indium and copper. It is preferable

t hat thessédend5t ¢ahigaindestasie. of an alloy including at | east two
selected 15 froma group consisting of tin, silver, lead, zinc, and
coppey anoogel he above-nentioned materials. In the nmethod of

manuf acturi ng an el ectronic device according to the first enbodi nent

of the presenthényefid uppdie TPl thaGdirminoD, t ed sHdeksiis 1ByEhes are
range of 110C to 250C and preferably in the range of 170C to 23%

20[ 0025] heated at Mn tthenRXaFRIre SBAWN t6 & Gforel tﬁ'l@tnGthEhﬁefé@iﬁ@rp&riﬁs of
a solder layer that is formed on the termnal by plating. However, in

t he nmet hgde 0o 1BEHT GCt UHRg %'Eee|s%‘1¥ié9n5clger\ﬂé§€e@cc@5é“cﬁ‘ﬂs‘éé}iéé"%etween
first enbodi ment of the present invention, the sol der 5 may be,

exanpl e, £Za 3 5@l derniad 3gnc@tﬁ@%@%&n@%rrﬁ%’éqe@1§§"rtetau%%|cpearlnc§’§% d ng
[0026] In the exanple shown in Figs. 6, the solder 5 I's provi

11 @ tﬁ@rf:iéﬁtlstﬁéfﬂlé@be%weéﬁ éerfu.rgg%eﬁﬁrll‘iiﬁrl§ ytkp@sQEBﬁHdtfeqcrrﬁ@lal

the second termnal 4, or the so der 5 may be prOV| d on eac

[hrt ot BRbe g hepaRepL Lk g0l sﬁiigt et Phndr e rdrst
of secong Eﬁir‘ﬂlf% %él?t 2hE. éé’%mﬂ‘é@f&ﬁal' L { 8%&@8%8§acgn888?ﬁebr¥ the

nanufacturlng an e roni c device accordlng e fir

of the p n nber of first termnals 3 and the
nunber %gzgg%n% %Q%#%alé isa ‘not particularly limted. 10[ 0028]
In the r 353 Layer arranging step of the method of manufacturing an
el ectroni ice according to the first enbodi ment of the present

i nv ion, resin | gye

t he ' r st ter iHa 5 ”@héjbggkﬁg ?e%h?ﬁﬁﬁghggﬂ Lh gﬁran S b%{ @nd

each ot hgfleb}/eéfg fa(l)}lzgre% 5aré %%aéed in a heating oven {(vessel} 8 and a

pressurized fluid 10 is introduced into the heating oven through a
pressurized fluid feed port 9. Then, the support 1, the adherend
2, and the resin layer 6 are heated at a temperature equal to or more
20 than the curing temperature of the resin layer 6 while pressure is
applied to the inside of the heating oven 8 by the pressurized fluid
10, that is, while a laminate of the support 1, the adherend 2, and
the resin layer ¢ is pressed with the pressurized fluid 10, thereby
curing the resin layer 6 (pressing/curing step). In this way, as
25 shown in Fig. 6, the resin layer becomes a cured product of the resin
layer 6, and the first terminal 3 and the second terminal 4 are bonded

to each other by the solder 5. Inaddition, the gap between the support



In the resin |ayer arranging step, the material formng the resin

| ayer 6 having a flux action is not particularly limted, but the

resin layer 6 is made of a thernosetting resin conposition that is 20
used to fill up the gap between the supgort 1 and the adherend 2 in

t he manufacture of a sem conductor device. [0030] In the resin |ayer
arranging step, the mnimumnelt viscosity of the resin |ayer 6

havi ng alfanx tdet B6hesend 2 esplbi bied eipofitHOR2Bured200@iuct of the resin
preferably in the range of 1 Pas to 10000 Pa-s, nore preferably in

t he rangéagkrl6éPas to 1000 Pas, and nost preferably in the range of 1
Pa.s to 500 Pa-s. When the mnimumnelt viscosity 12 of the resin

| ayer 6 havi nfha ¥fdminadst ienedted tenmparettiere pabvi06€ 1 t2@0k=aing oven
equal to or nore than 1 Pa-s, it is possible to prevent the

occurrengBe of a void in the resin |layer 6. On the other hand, when

the mninmumnelt viscosity of the resin 5 layer 6 having a fl ux

actian afoalggnperature of 100C to 200C is equal to or less than

10000 Pa-s, the resin conposition formng the resin layer 6 flows to
fill up the vakdshet rethé mdthed esi madraictbrihg bRl 8188Yrohici 8evice
possi ble to prevent the occurrence of a void in the cured product of
the resiackay@in§. td0dhe M AHIMERIRIineHtS©FSithE becBBASUL BFeRYioh OF
exanple, a rheoneter, which is a viscoelasticity nmeasuring device, by
appl yi ngsaqsbged af1 @ Peareynf tie Heedit a2 b&%%ﬁli%mw fhe & 11rfhent
of tenperature increase of 10C/ mnute. [0031] 15In the resin |ayer

arrangi ngtshen:hd k1R Ay 8¥E5, BRI RE L Xy ACk T Dy g.?%]_:fiafsugcéﬂéip of

of renoving an oxide filmon the surface of the sol der dring

sol dgy i ngonémgecﬁaﬁgikséiﬂun@ﬁgl 8 dagnad & elgtclhin t thiesQXh 98 gtféﬁr@nal

covering the surface of the solder 5is re e solderin

step, mhhcgfmgﬁg ' hbl. e f l=der.i . Sl
resin | ayer 6 a?delllte I&)?Sgc%lg(l)%g ﬁﬁe(e s?{elrsqe}OISa;E/ér Qgeﬁégh%?%yi%{}ﬁue et é:he
conpound i t] onpound that has a flux action

and is |%‘2?%%I£% ?néléﬁétlfegsa}%raeyﬂéfzg is not particularly limted, but
any conp?ggg ﬂay be used as long as it can be used for soldering. A
conpound |nc? ding one or both of a carboxyl group and 25 phenolic
o Bl o DR RE PR el A €16cBLONEE SR Wecoraing

15 to the first embodiment of the present invention, combinations of

the support 1 and the adherend 2 shown in Table 1 are given as an

example.



13 layer 6 is preferably in the range of 1 to 30% by wei ght and nore
preferably in the range of 3 to 20% by wei ght. \Wen the content of

t he conmpound having a flux action in the resin layer 6 is in the
above-nmentioned range, it is possible t@inprove the flux activity 5
of the resin layer 6 and prevent a conpound having a flux action

whi ch does not react with a thernosetting resin fromremaining in the
resin | ay@d281 In addition, when the conpound having a flux action
whi ch does not react with the thernosetting resin renains,
m grati ofaBdeuds. 10[ 0033] In addition, exanples of t
conmpoun@g—whteh—acts—as—a—curngagentFor—a—thermesettingre
i ncl ude|conpounds h&upbpgra flux action (which is abkereeflerred to as

g .
a fl ux- aetive—edurngagent)—For—exanpgle—a—phenolnovolac resin—a

cresol novol ac resisnbsa@ragki phatic 15 |di car bgxph benagttor aggign
aromat i ;_d_|_ga_r_bg.x¥|_|_g_a_m d which act as a curij ng agent for an epoxy

resin, also have aghbdxraetion. In the present | nygydQee the resin
| ayer 6|containing such a flux-activelcuring agent which nmay act not

only as|a fluxshtcalde@s &y i ng agent fOéémEESﬁHQé@{aii&gi;%eSi n g
a curing agent for a thernosetfing 20|resin 1s a resin layer 'having ja
flux acti . Nor - onpound having a flux action,

whi ch can?@?%%Pg%%%¥g%xy 3%%5%?%F§%ers to aS%ﬁPB8HH9 {g w@ﬁ§§ at
| east ohe canhaxyl GLAHPLS:RLESSAt i1 a nolecule, and Tt nay be
i '& Blg. Eg E@r? er,

either liquid or_so t he conpound having a flux
action, .ch contains a _phenolic hydnoxyl _gro .refers.to
conpounjm?%ap i c a%ﬁnqé%%Jlgﬁghﬁﬁgﬁﬁlic ﬁ§§g5x55vb?%uiﬁ*%??ﬂéhﬁﬁﬁrin
a nolecule, and it may be either liquild 14 or solid. Als t he
conpounl ha??ﬁ&eg%fpﬁﬁngggi PETGRE ch conté#ﬁ%“ﬁﬁbgFWE%fg 8P86ﬁ°5nd a

phenol i c Bﬁgg xyl group, refers to a conpound I n which at Teast one
carboxyl[ E and at | east one phenolic hydroxyl group are present

in a nolecule, and it may be either liquid or solid. 5[0035

Among them eXShpPRREet He Tlsdihid SHRFthgte . f Pu¥igdei sWoshhrep, or a
contains a carboxyl group, include an aliphatic acid anhydride, an

al i cyX| i ECHRETYUC aPRRr TRfes bh usshws dhsgcisPRAFFdR 88, tha afherandc2.
carboxylic acid, and an aromatic carboxylic acid. 10[0036]
Exanpl es [BP2€he al i phatic acid anhydrides relating to the conpound
havi ng a flux action, which contains a carboxyl group, include

anhydr ous sucEhrilke astdrodpelfymainptactaming iade e lpokyarét adev bemyadidateling
and pol ysebaci ¢ anhydri de. 15[ 0037] Exanpl es of the alicyclic

aci d anhydrtde ferskienpedindgid cdhpden@riesentgiavehtkonct toa, swpaht 1
contains a carboxyl group, include nethyltetrahydrophthalic

anhydr i dencheday| tex ahiual bplahlnad anhythe dehapet dif | ther i mathycrindeal 3

> o))

e
ol n
ST

[72)

10 is not particularly limited, but the first terminal 3 may have any
shape as long as soldering can be perforxmed in the soldering step.
For example, the first terminal 3 may have a convex shape or a concave
shape. The material forming the first terminal 3 is not particularly
limited, but the first terminal 3 may be made of, for example, gold,
15 copper, nickel, palladium, or aluminum.
[0023]
In the method of manufacturing an electronic device according
to the first embodiment of the present invention, the adherend 2

includes the second terminal 4. The shape of the second terminal



20 hexahydropht hal i ¢ anhydri de, tetrahydrophthalic anhydride,

trial kyl tetrahydrophthalic anhydride, and

nmet hyl cycl ohexenedi car boxyl i ¢ aci d anhydri de. [0038]

Exanpl es of the aromatic acid anhydrideipelating to the conpound 25
having a flux action, which contains a carboxyl group, include

phthal i ¢ anhydri de, trInE||ItIC anhydride, pyronellitic anhydride,
benzophedoiée netrnaarbonyaity ahlmidradie budt liyleesecghyicoermiBal 4 may have
bistrinellitate, and glycerin trinmellitate. [0039] Exanpl es of

the ali phai shape bexytna aacial destiatg ngntoe phefconpduindtimvoideaihutep.
action, which contains a carboxyl group, 5 include a conmpound

repr esenffed dwantie f bhe@dargdCenenaiaX drmyt hate o oonvex abiage @caté¢ancave
acid, propionic acid, butyric acid, valeric acid, caproic acid,

pi val i ¢ atige.cdpyhbteatad foraingcclaebdcong ttiegtniaaad ts npal pattiicularly
acid, stearic acid, acrylic acid, nethacrylic acid, crotonic acid,

ol ei ¢5 acildmitedarice atiedsedmi@iterachd]l Dxalibe atidd ofplfyY exidfpds] dold,
and succinic acid: HOOC (CH2)n-COOH(1) (In General formula 1, n

repr esentsppbri nhegrel popel 1401 @f, By exltrdmigh.and equal to or less

than 20). [0040] 15Exanples of the aromatic carboxylic acid relating

to the cgopound having a flux action, which contains a carboxyl

group, include benzoic acid, phthalic acid, isophthalic acid,

terephthalic agi€he heHR bETMQnQEéQtufiﬁéﬁéﬂ'eﬁb%t%%hgc &éﬁﬂ@@'é&cordlng
acid, nellophanic acid, prehnitic acid, pyronellitic acid, nel

aci d, 20tb0bhe MCidh fRbbEmaattor hﬁi@b&b&bﬁtaﬁ%nﬁ@% t M:'h%ngo@aéﬁ 5 used
prehnltyllc acid, toluic acid, cinnamc acid, salicylic acid

2, 3-gfj hydroxyhanzgi ceagigd, t@mﬁrﬂalhxedra%/%@%'e%oﬁa' @eaﬂﬁﬂamclé%&

(2 5-di hydr oxybenzoi ¢ aci d), 6- di hydr oxybenzoi ¢ aci

3, 5-di hygé%ﬂéﬁﬂéﬂf dfﬁ:hﬁuecgalﬁdtcn@a %e(ﬁfa%e og{h Qrgz&g@s bh%%zglloy

aci d) pht hol ¢ ac rivatives such as roxy ol c

15, eSS S oo heng I 0P 0,
oo o0 W SO SIS L Uy BN LB, SO SRLESETL Y
among thg 88£|V|égﬁlnal be made of an alloy including at least two selected
15 from a group consisting of tin, silver, lead, zinc, and copper among
the above-mentioned materials. In the method of manufacturing an
electronic device according to the first embodiment of the present
invention, the melting point of the solder is in the range of 110°C
to 250°C and preferably in the range of 170°C to 230°C.
20 [0025]

In the example shown in Figs. 1 to 6, the solder 5 is a solder
layer that is formed on the terminal by plating. However, in the
method of manufacturing an electronic device according to the first
embodiment of the present invention, the solder 5 may be, for example,

25 a solder ball or a solder bump formed with solder paste.
[0026]

In the example shown in Figs. 1 to 6, the solder 5 is provided



5 degree of the conmpound having a flux action, the anmount of the
generated outgases during curing of the resin layer, the elastic
nodul us of the resin |ayer after curing, and the glass transition
tenperature. Further, anong the conpounds represented by General

formula 1, the conpound of General fornmula 1 in which nis 3 to 10 10
IS partlcularly preferable fromthe viewoints that increase in the

el astic wodihesfinstheeyminal |5ayeHonever, cure raplcr bemeyphe essedidadl on
t he adhesi veness of an adherend 2 to a support 1 can be inproved.

[ 0042] Ekaspbesocofl themtoapoiindr dfreswitded bymE@gnbeaprovided aodl éach of
15 which nis 3 to 10 include glutaric acid with n=3

(1-1000- tGERY3xr800kprmadapi ¢ awd dchvé tdeavrdl (teri(0@-1( @H2) 4- 000H) ,

pinmelic acid with n=5 (HO00-(01-12)5-000H), sebacic acid with n=8
(1-1000- ([00272) 8- 0001-), and HOOO- (OH2) 10- 000H wi t h n=10. [0043]
20Exanpl es of the conpound having a flux action containing a phenolic
hydr axyl groupnitia exdenpheshbsn ianei gpetidd €, examimseirt bereektitoinidels
nmononers contai ning a phenolic hydroxyl group including phenol,

0-cresol 3 e&hdtkglrantler Pf Geesnl, tdrCiresd) 4 ag<ethy| peaelver, in the method
2, 4-xyl enol, 2,5-xylenol, methyl phenol, 25 2,3-xylenol, nesitol,

3, 5-xyl eb@l maputeetubihy! phesndct €atiec lvi go- bekbranvhphenehe first
resorcinol, p-octyl phenol, p-phenyl phenol, bisphenol A, bisphenol F,

bi sphenokmhbdiRERPENO|thdictelsithRi §ﬂ0§1@@ion A & hd nudtical Mkbfﬁ_P@@r’t(érnﬁnals
tri sphenol, and tetraki sphenol, phenol novolac resins, o-cresol

novol ac BesidenDhsRBEARIE Eeaoxal eCrh A NS 4 apd rmtsga%%ufa??yql%ted
resins. [0044] 5The conpounds containing either a carboxyl group or a
phengj i c [hydgexyl group, or both of a carboxyl group and a phenolic
hydroxyl group, as described above, is incorporated

three-di mensi epaley r£8; A i §ﬁe<it %PPaH\%fﬁ%%tEE%mﬁgtrﬁé%& g%'r&amt%%:mg

an epoxy resin. [0045] 10F Isr s t he conpound havin

fl t wel td
cur ng. agont- 57 ThG 4pBxy- Foe e Fharo FEo B Ton -
i e oy oS ELOT (O KRS epogﬂﬁlOghﬁﬁn§$§F£8ﬁqﬁ}gegi§% Petween

r
t hr ee- dlnen5|ona y eS|n curin

of the fl ﬁ Cﬁ#é%’e’ce‘: {13 ]35a%869%?' ”gqléjrg %?&arg%gugd fén%rb )an e o

two phenol’l ydr oxy groups capa
reS| angag ag£ gne carb c¥ ggoup dlrectly attached to an
arona i cSRvie? y exhi b |ng FFFux "action (reduction action) in one

nol ecul e g??cples of the flux-active curing agent include benzoic
acid der|9 es such as 20 2, 3-di hydroxybenzoi c aci d,

2, 4- di hydr oxy en 0|c aplg gentisic,aC| 2, 5- d|h¥grqx%benzqic acid) .

, 2,6-di hydro ﬁz’fﬁstlré RS r:?r&:a&fgﬁi?&r%(%bem%l“@ SCa L Hdvigd Fhe resin

acid (3,4,5-tr dr oxybenzoi ¢ acid) ; naphthoic, acjd derivatives such
%ﬁw oéL‘X

as 1,4-d ft HoiUX &Gtdon3is- BPhylr byl dapht Hotit eshi ut the
and 25 3, 7-di hydr oxy- 2- napht hoi ¢ aci d; phenol pht halin; and di phenol

aci d. ThE%%l YoF (5@ BRAGI 9L ot TP rmemSitidNdoResE Nt GNP S HEk@ Kiheds is

t hereof . Anpng these, fromthe viewpoints of bond reliability and
fil M0 18used to £fill up the gap between the support 1 and the adherend 2 in

the manufacture of a semiconductor device.
[0030]
In the resin layer arranging step, the minimum melt viscosity
of the resin layer 6 having a flux action at a temperature of 100°C
25 to 200°C is preferably in the range of 1 Pa-s to 10000 Pa-s, more
preferably in the range of 1 Pa*s to 1000 Pa-s, and most preferably

in the range of 1 Pars to 500 Pars. When the minimum melt viscosity



formability during formation of the fil mshaped resin |ayer 6,

phenol phthal ein is preferable. [0046] Further, the bl ending amount of
the flux-active curing agent 5 in the resin layer 6 having a fl ux
action is preferably 1 to 30% by weighti2and nore preferably 3 to 20%
by wei ght. Wen the bl ending anount of the flux-active curing agent

in the resin layer is within the ranges above, the flux activity of

t he resi ®fl &herrestandien fphevedy arfd whecthenns et ttemperesiomeantl 100°C
the unreacted flux-active curing 10 agent are prevented from

remai ni noi A0PAE tesiquadlayer oB. mdxe dddirt loRa- 5f itthd suppesadbéd to prevent
flux-active curing agent remains, it is possible that mgration

occurs. [t0e4zEcliheenheckhessvoidtie tlesirediaydray@rndvi ng a fl ux

action is 15 appropriately selected on the basis of the distance

bet ween t he sOppui¢ okthardhshe, adleer ehd Rirafer mehe sbcesithyg ot epeiresin
perfornmed. [0048] In the exanple shown in Figs. 1 to 6, the

resi o | ayeryes 6ovevsng he [Srd aceioh tbea stpptatiardted dfelapfanged®00°c is
between the first termnal 20 3 and the second termnal 4. In the

met hod okguafutacitinie’s 8nag! BEREI®M:G sjevhe eraeioicdinp@stie ibRerdihblg the
enbodi nent of the present invention, the resin layer 6 may cover the
surface ebsthelagber endldvs axderiarr apgedebobwaeothedl iAsthd eFdB Nl a¥er
and the second term nal 4. 25[0049] In the resin |ayer

arrangi ng.step,tHs @ag‘?t hedi Ofp MG 1Y bheveesithd y¥eiBehak Hf 2 void
flux action between the first terminal 3 and 19 the second term nal

4, for emmahe,cabgdfﬁk&@a@@%ﬂe&wdﬁemyl%eqs%d: _ 1. A nethod
of preparing a filmshaped resin filmnade 6f a resin conposition
incluyding a ¢ ‘ i G, wnat,i n h i
filéggn ?he sggggﬁ?nggyI?%ggégﬁg%gﬁﬁgéggggggi %th%g'o O%r%ﬁéﬁ?%g'aé
l'iquid reg] 0S4 Lnel udi J - i :
Ul d ¢ ALBRR0BROSIL AN 1LNE WU ORI LOMOY SN 0, AhU 260 01 ying
i qui d |85 ShegPrPRskioRty &0 31z A gl had 0l BLERALLAGI LeRL N VRLLL Sy
oSl n aving a flux

in which aresin co i on 1 ncludl ng a conpo

action i j ; IS rﬁ@?%. a.sol vent, coating the surface
of the sﬁsggéigﬁﬂgg %%%8%3%%f§§ \A#%?%ﬁﬁé resin varnish, and

vol atili baglﬁhe solvent in the resin varnish. The liquid
resin conposition in Method 2 does not include a solvent. 15[ 0050]
15 In the resin layer arranging step, the resin layer 6 having a

flux action has a function of removing an oxide film on the surface
of the solder 5 during socldering. Since the resin layer 6 has a flux
action, the oxide £ilm covering the surface of the solder 5 is removed
in the soldering step, which makes it possible to perform soldering.
20 Since the resin layer 6 has a flux action, the resin layer 6 needs
to include a compound having a flux action. The compound that has
a flux action and is included in the resin layer 6 is not particularly
limited, but any compound may be used as long as it can be used for
soldering. A compound including one or both of a carboxyl group and
25 phenolic hydroxyl group is preferable.
[0032]

The content of the compound having a flux action in the resin



In the nmethod of manufacturing an el ectronic device according to the
first enbodi ment of the present invention, the alignnent step aligns
the positions of the first termnal 3 and the second term nal 4 which
are bonded to each other by the solder H3in the planar direction 20

(in Fig. 2, the left-right direction and the front-rear direction of
the plane of Fig. 2) . [0051] In the exanple shown in Figs. 1

to 6, aftleyverhé fsrereferabhnalirs tHral nangesedoidtbeBitnay Wenglkt and more
aligned so as to face each other, 25 the distance between the support

1 and t heradheprbhy nittheadjangeedisiicin 204t bivhee s@icond Whernnthal cdntent of
stuck into the resin layer 6 and the | eading end of the second
telitinakthéd compautd haeisgladefldx z@0idiovieveahe irestihelalkegnfens shephe
of the method of manufacturing an electronic device according to the
first enbbdiveeméndiohde yaesentit deepbsoibld e fimpsbveetRenal uanttdigty
second termnal to be bonded to each other may be aligned in the

pl aned dbfetiia ersin apemayand praeeat of eombbenfliHstidees gl agtdoh Rd1ich
second term nal are not necessarily brought into contact with each

ot her, bdbebhetf reatttertd Bt hamiebddia iRC 0861 & BN AbmABY iR in the resin
separated fromeach other. [0052] In the alignnment step of the nethod

of manuf ag{eri®g am d68aetesh| amidn de\d €8mPEGRN Mg ot ReukidStion which
enbodi ment of the present |nvent|on when the second termnal 4 is

stuck i nggekhgot eptict ayerh brrad ttﬁfertn{b%e%lt'lgtﬁn%@tsant bemaeRreNdat LI J3 08 on
4 may be stuck into the resin layer 6 while the support 1, th

adher endodc;28d the resin layer 6 are heated at a tenperature of 50C
to 150C. 15[ 0053] The sol dering step of the nethod of

manufact yppeg) an el ectroni c device according to the first enbodi ment
of the presen% invention is the followng step: (1-1) The support 1,

(e et ond 2, BB, SLAIBIETS b AlaR ol A B AT 3 Wi
o TR e S Rl S g
O Stance BeL el (e L il IR 20 A SO L1 ror

Cerm nal S3EREE T ROSAEE ?t%%si%cﬁ%s:zfircsneaaoleaéﬁott%ae%“a%nihatﬁeuphatlc

> dva (AT ERPRT fﬂ@éa?ce AP heh gg%g%tgcsgﬁggtgmtl RIS B e

than the te erature a% which the first te nd t he second

term nal @ go@g?@ttd PERT t HEED Y S5dRdi A S? ‘Fef'las 1tué<r AFhaPns dfythe
t he second termnal 4 with the solder 5. 5ln (1-11) , the su%Port 1,

t he adhe?ﬁ?lﬂelﬁt Jz{hvtfrttﬁé’r’r'e§§lﬁ Fﬁ?ét’l layer 6 cohtaining such a flux-active

curing agent which may act not only as a flux but also as a curing

agent for a thermosetting resin as a curing agent for a thermosetting
20 resin is a resin layer having a flux action.

[0034]

Moreover, the compound having a flux action, which contains a
carboxyl group, refers to a compound in which at least one carboxyl
group is present in a molecule, and it may be either liquid or solid.

25 Further, the compound having a flux action, which contains a phenolic
hydroxyl group, refers to a compound in which at least one phenolic

hydroxyl group is present in a molecule, and it may be either liquid



6 may be pressed by, for exanple, a pressing plate with the first

term nal 3 being brought into contact with the second teimnal 4 such
that the distance between the first termnal 3 and the second

terminal 4 is reduced. 10[0054] In the sol dering step, the heating
tenperature of the support 1, the adherend 2, and the resin | ayer 6
may be equal to or nore than the tenperature at which the first

t ermi nal o¥ anditdhe Alevondheermiipabind kawime s dllder edtand, ighich contains
appropriately sel ected depending on the nmetal 15 materials formng

t he sol dercariamxlyl kerauer andal shdnandcdhydrp:gengrabp, t hefdweattiong compound
tenperature is in the range of 110C to 250C and preferably in the

range of ihAdQ dlnaR3G@Estlang berbokdergrgprsirep attiea dteané phehiodr cafydrhecyl
| am nate including the support 1, the adherend 2, and the resin

| ayer 6 gsoapmmppiratehy isehentestidepeaddns: naytdee20hki-nd. pfidsordailid.
5. The heating tinme is generally in the range of 1 second to 120
secorgls @aod3pieferably in the range of 1 second to 30 seconds. [0055]
The netal nmaterial formng the termnals is diffused into the 25

sol der to forpmmengalteay, exefipbs aftePebabuhad essidfanciheadel bhNGrich
poi nt of the solder 5, depending on a conbination of the netal

nat eri al 8oheaMhB G thersalydelgraupndihBEuderdn Raliphdtakdadi 4 TASRPIS &, an
22 it is possible to bond the first termnal 3 and the second

term nal a4; W, EDi 80A SR -arM¥ini deheah CAPGRAL 1 & BUBhh{Ar0he iR diN&hatic
the tenperature at which the first termnal 3 and the second termna

4 can becgphgayedc and; & hes cpndi natdmpn 1of éa%osggtlag grigrials formng

5 the solder 5 and the termnals 3 and 4 wll Dbe described. (a) Wen
the gpl deppBeis provided on each of the first termnal 3 and the

second termnal 4, the solder 5 is nelted to bond the termnals.

I S Gt S R S
the SUppBBQP%un&hﬁa?ﬁ$ rf”%&é% 204 She g nﬁ%@%éﬁﬁglgeggrégng gFour,

heat ed at enper a equal” to or troré tha i Ng~ poi

the sold r i.n_the.case of ,(a the tenperature equal to. .
or nore ?ﬁ%% ?%éﬁﬁlﬁﬁg?h SFgcéPlﬁh?%HjTﬁ%ﬂﬁﬁréplfg$%$%%fl§eagﬁﬁﬁﬁgelalc
second tgﬁgi gl é can b%,‘%éﬁg?ﬁ is.e ab_to or nore than the 15

mel ting PorAr ofct heddr Cic A9 st ructure in which the

sol 5] ovided on only one of the first termnal 3 and the
secggé tébﬁ?ﬁgl 4 and the sol der

Examples of the alicyclic acid anhydride relating to the
compound having a flux action, which contains a carboxyl group,
include methyltetrahydrophthalic anhydride,
methylhexahydrophthalic anhydride, methylhimic anhydride,

20 hexahydrophthalic anhydride, tetrahydrophthalic anhydride,
trialkyltetrahydrophthalic anhydride, and
methylcyclohexenedicarboxylic acld anhydride.

[0038]

Examples of the aromatic acid anhydride relating to the compound

25 having a flux action, which contains a carboxyl group, include
phthalic anhydride, trimellitic anhydride, pyromellitic anhydride,

benzophenone tetracarboxylic anhydride, ethylene glycol



5 is not provided on the other termi nal, when the netal nmaterial

formng the term nal on which the solder 5 is not provided does not

20 forman alloy with the solder at a tenperature |ess than the

mel ting point of the solder, the supporisl, the adherend 2, and the
resin layer 6 need to be heated at a tenperature equal to or nore

than the nelting point of the solder 5 in order to performsol dering.
Ther ef or @isitiinhdlésseeof afd)glydrrirenpeimetliricagqual to or nore than

25 the tenperature at which the first termnal 3 and the second
term nal [40880 be sol dered is equal to or nore than the nelting point

of the solder 5. As an exanple of (b), when the first copper termna
plated 23 wi BEkasplderof neh¢ iangigaEmic @21Oxvilicl adidgreilating to the
96.5/silver 3.5 and the second copper termnal that is not plated

wi t h t hecsopbdendahevbogdedt 1wk eacthi @t herhidthecttkdas anchudorglt ghoup,
96.5/silver 3.5 and copper do not forman alloy of the sol der

i ncl udi ngntilnd86z Maipotard Fedrbsandedopperhatfcd llokipgr geHeeal essriidian 1,
the nelting point of the solder including tin 96.5/silver 3.5.

Ther ef or €orinhe dcenpeseétii€ aequal ptdp n WA i 8 hauthhe ctammer #hueeidtacid,
which the first termnal 3 and the second term nal 4 can be sol dered

i's equal chprofcrayiel,t pavalhe abehl i dxpBAli a8id} hausakdarid b ¥EERgc acid,
tin 96.5/silver 3.5. 10 (c) In a structure in which the solder 5 is
provi dedpammeth ¥ 221@, oftdde d hesd, belRiRala 3 Bndet RECSELANd b 8T Hdlonic
4 and the solder 5 is not provided on the other term nal, en the

metal maperbal of O &1 Agid herdr@iiidnaleien whhehct heigo! des & IO malonic
provided is diffused into the solder and forns an alloy wth the

sol dgy aheaqt enper &LdE LS 4&ss than the melting point of the sol der

5, soldering can be perfornmed even when the support 1, the adherend

2, and tpjgorestn, ) ayepyd are ppated at a tenperature less than the

nmel ting point of 'the solder 5. Therefore, in the case of (c), the

t enper at d%aﬂgi t r [ t I t LLst
term nal lClﬁéﬁ[an t ae'-L ggggﬂﬁggzg’ %?%%ggeﬁgg&ﬁ{ %é‘%ggﬁge‘?%@fgoegga‘{‘&%% than
or nore kh a t i.ch e netal material formng the
terninaIboﬁﬂﬁh?%ﬁg¥ﬁ%§§%f?é%&%wﬁgﬁhgﬁqﬁrovided is diffused into the

sol der a 9058 nms an alloy with the solder. As an exanple of (c), when

t he firs? cop%er termnal plated with solder (nelting point: 221C)
inclyding tin,96.5/silver .25 3.5 and the,second gold termpal that is
not 1l ated wi %lal{llﬁieessocf detrhearaem&?%&gdct%b@ﬁé' 16t %8%3 5%1"%%}%9&% ed
into the_sol der ,i.ncludin in 96.5/si|v$ﬁgg.5 and,an alloy of gold

and the SORRYAF T {thih % 379678/ ¥NiiGlr CN5A5RTE R opPEPOFEL f BrIHRY

at a tenperature |l ess than.the neltin int of the solder including..

Lin 96. SIAFTYeF PErEOAACLd oMbt PGS GRpRr AAHRB AR 6. Or CREeR R Lc

the tenperature af which the first term nal 3 and the second term na

4 can bedSHPdePFH B EquACH & imgle ithanagitenpErBeste a¢1Gni ch

gold is diffused jnto the solder including tin 96.5/silver 3.5 and an

al | oy of "gbl ePRERI ¢ RE16b| BEPhI Hel @ dich g t PYrgse bl iq acid, snahbi toppeid,

is formed. Wien the first copper termnal 3 plated with sol der

i ncldfdi ngetinagdds/xilirepchds hgnelihbisasnd BosHvens Aald4 pedniitylic

not plated 10 with the solder are bonded to each other, gold is

di f f used@fhio Ehkuke|aferd Saingpamdgpecatur sadicabodat agbt, and

sol dering can be perforned. However, it is preferable that the

support 4;3thehydirerdmnoiaadidhe desiihydapaybénbelneatisd a¢ntisic acid

tenperature of 110C to 250C during sol dering, considering the bonding

ti me. 15[20%56]ihydroxylrendvd selcdelli ng, $t-dphydhenybéezebmbaaiad,i on of

the netal materials formng the solder 5 and the terminals 3 and 4 is

(a) or (b)5-dihydrahatixtianeeibet weédithecidr $8, 4 pb#t nbthy@randbdrimic

second termnal 4 is reduced while the support 1, the adherend 2, and
25 acid), naphthoic acid derivatives such as 1, 4-dihydroxy-2-naphthoic

acid, and 3, 5-dihydroxy-2-naphthoic acid, phenolphthalin, and

diphenolic acid.



25 the first terminal 3 and the second termnal 4 is reduced.

However, since the resin layer 6 that has not been cured is provided
bet ween the support 1 and the adherend 2, the distance between the
support 25 1 and adherend 2 is reducedighile the resin layer 6 is
conpressed in the vertical direction. As a result, the distance
between the first teLmnal 3 and the second termnal 4 is reduced. In
this casd00¢hé conpression pressure applied to the resin layer 6 is

in the range 5 of 0.01 MPa to 10 MPa and preferably in the range of
0.05 MPa to H5ANPag The conpresds drevpires surfd uappleitednt owhhehr esnbains a
| ayer 6 is the load of the resin |ayer 6, which is a conpressed

porti on, cpeboupilt gavea, {9057 mddiiml trep realetdtridngysGeperah Ace@skaih is
whi ch the conbination of the netal nmaterials formng the sol der and
the ternprafsrabléciromhine thieeWdaisit st @fngbal Badafcé hemeeg e activity
termnal 4 contact each other with the solder 5 interposed

t her ebet degheknof hehal cghv@Md SiBpnd k Ifuxt Betsvppothelambhi€t of the
adherend 2, and the resin layer 6 are heated 15 at a tenperature

equal tOgéﬁeﬁatédtdaxaﬂgw@st&m@tdﬁﬁ@t ofhitel theihi nayelerfhdabldstic
and the second term nal 4 can be soldered and then the netal materi al

form ng qbaulgsnbpathOn ol ch dke sehder cLisiRgt RHrQViKE J'_a?séj'tfrfali‘l%%chon
into the solder to forman alloy. Therefore, it is possible to

per form sghgerbpgrad t Wthre‘?‘cduﬁknﬁﬁgt Eﬁedbéﬁ@gﬁﬁdg%éﬁéa@@r&é&w ideteral

termnal 3 and the second term nal "4. For exanple, 1t Is possible to

perform ggl-ggiing, bahéwc%trdﬁaﬂl e £SERROTA1 fhemadher end,nhahd Lhes residiag

| ayer with a solder reflow apparatus that does not conpress the resin

h&y?ﬁ‘% i e e LB STP TR b AR CTRER O gy TS ehe
| stanceg mg%%g@?%é&?ﬂé rfﬁ A Te%ﬁbh:‘iag@g §E§e§e&gg9n¢eéﬂ s Ilzll%ess,ed

reduced he” suppor the a and esi’n
h I h I
o p oy SRS ALSIRECBLLE SRR A, By 28uphlet LR TEL Yihovec.

conblnatlea QI the nmetal materials formng the sol der and the
tern1na|£ in the soldering step, soldering is performed by
e su rt The ef or.e,

Ehﬁo.m(?: 4 §d| ész?f?‘% P55 G sotpr RRD reﬁrsaeajﬁsau}e Wi s Od’éfr‘%fjr?gl in
sol 081 oEPESRAY abof ST AP it At G Rif’ ©1 ShoARLY cReT LBy,

formng the sol der and the termnal C n the sol derin tep
itis gogg?Bfﬁ 1S Apht Ipriat elfP%en ¢ Zjélltzsf&f%%‘f)g] l‘Wﬂ?rjrS:LFhécﬁlga?’H?lB n=5

tenperat?re in the a soldering nethod, soldering step is nore than
—(CH,) 5s—COCH) , sebacic acid with n=8 (HOOC- (CH») g—COCH), and

HOOC- {CHy) 10-COCH with n=10.
[0043]

20 Examples of the compound having a flux action containing a
phenolic hydroxyl group include phencls, and specific examples
thereof include monomers containing a phenolic hydroxyl group
including phencol, o-cresol, 2,6-xylenol, p-cresol, m-cresol,
o-ethylphenol, 2,4-xylencl, 2,5-xylenol, m-ethylphenol,

25 2,3-xylenol, mesitol, 3,5-xylenol, p-tert-butylphenol, catechol,
p-tert-amylphenol, resorcinol, p-octylphenol, p-phenylphenol,

bisphenol A, bisphencl F, bisphenol AF, biphenol, diallylbisphenol



the curing tenperature of the resin layer 6, a portion of the resin

| ayer 6 is cured in the soldering step. [0059] 15In the nethod of

manuf acturing an el ectronic device according to the first enbodi nent

of the present invention, the pressing/curing step heats the | am nate

i ncluding the support 1, the adherend 2, and the resin layer 6 at a
tenperature equal to or nore than the curing tenperature of the resin

| ayer 6 Whi Kdéaplgdbiiaghehel | Zuri tatspharcdiudiangl 2@tiradkispppopri, 1lpheéhel
adherend 2, and the resin layer 6 with a pressurized fluid, thereby
curing thevpéscredsayer, 6-cresol rSivdect hesjmes bisehehof Henatrobaphersins,
of the lamnate including the support 1, the adherend 2, and the

resin | aged Bisphbngheh tdramlat nosplrerd ¢ pressure by a val ue
corresponding to pressing force, the 25 | am nate including the

support Ip0o#Khé adherend 2, and the resin layer 6 is directly and
uniformy pressed fromat |east the upper side and both side surfaces
of the | am narkeyorigeurpiessurbiftnlafither 37ch006QV1 group bR & Rhenolic
pressing/curing step, the pressurized fluid neans a fluid used to

press thaybeskpat@rais, ics Bethpef td edkrBbky 1| §RblEdnd ar pXadPl € hyidi®oxyl
pressurized fluid is preferably gas, such as nitrogen 5 gas, argon

gas, or girbupfnds nasecpieleraldve aiilks 'iﬁcb@%gﬁa@édcﬁ)ﬁfée—dﬁn&%j_ﬂéda‘l@ in
in the pressing/curing step, a liquid may be used as the pressurize
fluid. [Q08&kctNohhgi b 65 SERGAEIHd G R 8RsihNguRheasi B ERb%E PEsihe

10 pressurized fluid against the | am nate including the support 1,

the adhergpds?, and the resin layer 6, that is, the internal pressure
of the heating oven shown in Fig. 5 is in the range of 0.1 MPa to 10
MPa jand more peefgniablyadidh ! Be ’{fl'?@gstn}%?éul?d %aW%}th E@uypa?ctj!cfh,t Q?o ound
pressing/curing step, when the pressing force of the pressurize T
fluid agaLy t 1 nat e i i : (o) b h ,
R S i e
possi bl e . des e o I resin. layer iLth ressin
force soréglgb E%Q%u%?bd¥ﬁﬁﬂPﬁgu%2§F% 5359 é88€gn%%h8ﬁégﬁﬁgﬁgif g the
formed ip, ' aver 6. aresult. a void is less [ikely to
occur 200t HERLTEL R PIF bR B2 Rkt pEA PreBerfitghr Pl Hytwork
is possib to prevent the occurrence of,a void i he.resin |ayer 6.,
O [he obharhSRAE eni t R B eQuTHE 1 oPeBmBreEytd SPaeELRrshet f1 iy ELng
agai.nst the | am nate including the su rt 1, the adherend 2, and the
Feail | aperms IR Pt R R R A P P o oL groups
prevent an incre i,n the si.ze of an apparatus for pressing the

i nat eCOPBh LGy mEea % AGIREATT FROTBATY SRR AT §° Soant Qe FarPoxyl
the structure of the apparatus from bei ng conplicated. 28 [0062] )
In the sPeECYF p&é@ﬁ?i}’ agffé%%er‘?gtwwlf%@tp‘rcegghﬁfé@éhflpﬁfcé}nﬁ@aﬁ%ux action
increasing?the pressure of the atnosphere of the lam nate includin

the suppbFEdYCT+PRe RfHeEnd D OnthdAlsEULEsi rEXaRRIes b the Hﬁlgﬁfe'lacgdve

curing agent include benzoic acid derivatives such as

20 2,3-dihydroxybenzoic acid, 2,4-dihydroxybenzoic acid, gentisic acid
(2, 5-dihydroxybenzoic acid), 2,6-dihydroxybenzoic acid,
3,4-dihydroxybenzoic acid, and gallic acid (3,4, 5-trihydroxybenzoic
acid); naphthoic acid derivatives such as 1, 4-dihydroxy-2-naphthoic
acid, 3,5-dihydroxy-2-naphthoic acid, and

25 3,7-dihydroxy-Z2-naphthoic acid; phenolphthalin; and diphenol acid.
These may be used singly or in combination of two or more kinds thereof.

Among these, from the viewpoints of bond reliability and film



5 than at nospheric pressure by a value corresponding to the pressing
force. That is, a pressing force of 10 MPa neans that the
pressure applied to the lamnate is 10 MPa nore than atnospheric
pressure. [0063] 10In the pressing/curing step, the |lam nate

including the support 1, the adherend 2, and the resin |layer 6 may be
heated at a tenperature equal to or nore than the curing tenperature

of the ré&sirmabayéty6duThey htatmaty ore mpertdteurte lof-shhpebamenanelager 6,
appropriately selected. The heating tenperature is generally in the
range of phe0ClpbtRsDEAEiamipetdmiald.y in the range of 150C to 200C.

In the pressing/curing step, the heating tinme of the |am nate

i ncl udi ngOOKé]lsupport 1, the adherend 2, and the resin layer 6 is
appropriately sel ected depending on the kind of resin |ayer 6. The
heating tine Fargesaerathy blendieng angpenaf off. bhbofl sxtacBihwurisriangd agent
preferably in the range of 1 hour 20 to 2 hours. [0064] In the
pressi nghauthagrediop lageracneahdoy of fauk agtibe 7ePredcayen y61vwhd 130 by
pressing the lamnate with the pressurized fluid, for exanple, the

fol | ow ngeighbpdam@inddee ysederablgt Bodo 0f0PIBEiwed gt . 2570bh etle 1A PRIng
heated (in the pressing/curing step, the Iamnate including the

support 3dmotihe sEhererdu-aafdvehairast Rgbayeinnd TPl €8§8F€is within
vessel, introducing a pressurized fluid into the pressure 9 vessel

(vessel ) the raefeRafotd|ethBtranRal cRIeSSHE £ tak £8P 858 P #eB8almdrRved,
be hi gher than at nospheric pressure, and heating the 0Object while

pressi ngahherham Rébfodb itk AP erdy8sHHd 28 Lhwtedcor8Reeh fkCalt Yve Acuring
nmet hod of placing an object Tn a heating oven, introducing gas Into 5

the jheat LpgnOUeR LPcFACE&REE meenmwagai RHESAUG, 9L LR healing; « ;
oven to bg %igherét%an atnnsgheric pre sJFe, an Jheat?%gq%hegoé?%%ﬁlon'
using thesh i il i.n e .| apl pat i t i ;
[0065]  Tho Sor i e At S R ey Bvdia, 2R ettty 1 3 possibre
obt ai ned i n. SSi uring step is preferably equal to or

nor e tha%ﬁggéga%%%%%%g(%%e é%ably in the range of 90%to 100% The
curing r b649 the cured product of the resin |layer 6 obtained in the
pressing/curing step is adjusted by appropriately selecting the

heat i ng tenpef.at ur.e. and the ting ti in the soldering,step and 15

t he pressing?%%?i% lék%ﬁfslo ﬁﬁ%*&%FHSgESVeEa upﬁgfﬁgiﬁggﬁﬁx ction 1s
el ectronic _device cording tp the first ,enbadipent .of the present
Cvert | oREPT LT TG T G T B S Fodhc thBr CLRERES BEVI e
obtained_ in the pressing/curin tep_is calcul ated as foll ows.

The resi AUPBYE! B PREES; ShgHRhd oA trR e 4G EETBATE B Emed.
first te g@g@t 3 and the second teimnal 4 in the resin | ayer

arranginé ) that has not been subjected to a heating process is
heated by a differential _scanning calorineter ééfxy under the

measur ement cHhdits GHETBLCaSHRYER Uk kS -t énpert (e FeRGR brYSBE covers
300C and a rate of tenperature increase of 10C/ mnute, and the 25
amount A&Eh%ﬁuﬁéétceg%g?t&t PEPRATE Rato Pemrjangrchbakwaen (fhe) ket tegminal
| ayer 6 having the same heat history (the heating tenperature and the
heat?Ong #i#@9 &Re t¥reont teaig@lddr-i ngnsﬂ@@ egiehath eo ey sifagtaaniingg an
30 step is prepared and is heated by the sane neasurenent nethod,

and t he ehotinEomBIC sleast agepsPanadtatthendil nsitnenbedimastired.the present

invention, the resin layer 6 may cover the surface of the adherend
2 to be arranged between the first terminal 3 and the second terminal
4,
25 [0049]
In the resin layer arranging step, as a method of arranging the

resin layer 6 having a flux action between the first terminal 3 and



(iii) Acuring rate d (% is calculated by the foll ow ng Expression

2: 5 (%9 = (AI-Bl) /Al} x 100(2) [0066] (Second enbodi nent)

Next, a nmethod of nmanufacturing an el ectronic conponent according to

a second enbodi ment of the present invembion will be 10 descri bed.

The met hod of manufacturing an el ectronic device according to the
second enbodi nent of the present invention bonds a first termnal 3

of a suppdetsdcend tarnasahd! it Epmiaxainpd eof then fadhewind 2 thsidsgnap badarsed :
5 to electrically connect the support |and the adherend 2. The net hod
15 of manuf actlurd mgtandedeptepakindeyEcemsegapesd iralsliy el oads &f a resin
resin layer arranging step of arranging a resin layer 6 having a fl ux
acti on berwepesithenfinstudiergranadm@Bemththéngecdidxtarnisrabng Tambeating
bonded to each other, an alignnment step of aligning the first

t erm nal tBeamdstthefsémoond tiee nsunapordt t de thendethelrengach ot her, a
pressing/curing 20 step of curing the resin layer 6 while pressing

the shipport afd Aheetthercsngreptliagps essquizeesfihucémpaBdton including
sol dering step of bonding the first termnal 3 and the second

t er mi nal adcovgduridiBasehger £11RQ0GH drinahdedmiingttd sipFutacd fithBG@bort
el ectroni c device according 25 to the second enbodi nent of the

present inegenthenadhbeesappority,tidel fquist A edhpdsithenadhggend
2, the second terminal 4, the solder 5, the resin |layer 6 having a

flux action, gheargstiodayelpApAHNGesdh valr@Rshand E«g@ctﬁL!agPQE{‘ﬁ
e

step are the sane as the support 1, the first termnal 3,

adher end cgmpbBet $88 0TI PA AnpblBaSRAFEEg S A& LesiBn! fYeli Solved
having a flux action, the resin layer arranging step, and the

al i wnbrsaggﬂ%&_mm hed vehcmapubachyring &k Bl _CHIoRLE gﬁ_ggeéi@% or

according to first enbodi nent of the present 1nvention,

descriptign 1oL agiyw l«h};ﬂ%h@%:ésﬁ%g@%?ﬂisﬁhearﬁi §23l q/l‘i‘éﬁhgg%ﬁé Pivent

and the soldering step o e met manUfact uring an el éctroni ¢

devi ce aggogfdLn t nd enbodi nent of the present invention
wll be %es%r%bgﬁéﬁglggfﬁf%ﬁ'reference to Figs. 7to 9. 10 Figs. 7 to

9 are cross-s i . Vi . SC ti.cal ly .il rati,ng modifjcation
of the pressiﬁg%cgg nﬁxsﬁ%%ugﬁggﬁﬁé“gb"eﬁﬁng%§58§ gf89ﬁ8 %%th%%cg?ée a
nanufactggigg an el ectroni c device according to the second enbodi nent
of the presen? invention. [0068] 15As shown in Fig. 7, after the
resHQila¥85 ﬁiranging step and the alignnent step are perforned, the
support 1, ? adherend 2, and the resin layer 6 are placed in a
urized fluid 10 is introduced into the

heati ng oven d a pres ,
neating oven PROUn ML ErbSE ettt ar iy ciuejorEronis Sisss freording
i nside of the heating oven 8 with the 20 pressurized fluid 10. Then,

t he suppIBPttr}ie, I}llﬁéta%ﬁk%?%ﬁ&erﬁf OdntE M SSETNI P UG L@ altdehR At SameRt Step
tenperature equal to or nore than the curing tengerature of the resin

| ayer 6, 3th@R3dy’CRPEAGLIPAE e dile Fajet ypreds?P e hengesep)teninal

this way, the resin |layer 6 is cured and becones a cured product of
the resif vqh&f@rmﬁ:p@pdg)i_tc?g?gb@g]her by the solder 5 in the planar direction

20 (in Fig. 2, the left-right direction and the front-rear direction
of the plane of Fig. 2).
f00517
In the example shown in Figs. 1 to 6, after the first terminal
3 and the second terminal 4 are aligned so as to face each other,
25 the distance between the support 1 and the adherend 2 is adjusted
such that the second terminal 4 is stuck into the resin layer 6 and

the leading end of the seccnd terminal 4 contacts the solder 5.



Then, as shown in Fig. 9, the distance between the first termnal 3

and the second termnal 4 is reduced while the support 1, the

adherend 32 2, and the cured product of the resin |layer 6 are heated

at a tenperature equal to or nore than ppe nelting point of the

sol der 5, and a bonding portion is fornmed between the first term nal

3 and the second termnal 4, thereby performng soldering. In this

way, 5 tHewkEvest terhhaablBganent heterowhdhemdatiald 4famenbdadeédring an
each other by solder (soldering step). In the soldering step, since

t he cur eelpcodoot coflerhee raasiardiayeitobths hitadtedritodd meetpefate epresent
equal to or nore than the nelting point of the solder 5, the cured
product dhvehéipasgi bhé afierst6 tiessnfimatlhendculie baependiergianlatouse Ngponded
rate or 10 a heating tenperature. [0070] As such, the method of

manuf act toi rgcAnoeheet nawni lse devi geedicirortian @ llamatrh@iseeandnemhodhendy.
of the present invention sequentially perforns the resin |ayer

arrangi nghetreporehetnei ghrent tdbmsiLp, arldieHy essond/ eviinigast 8pe ABE
the soldering step as a step of bonding the first termnal 3 of the

support heasdshbel gespsdghier Mtdl cdhtafct he rdkeandtBeksi Bt BBe first
solder 5 to electrically connect the support 1 and the adherend 2.

[0071] 2@kmRmthg] NBhdathOfsdeRndl 86FMEhAY REly PEGeaRhe cHE¥HER each other.

according to the second enbodi nent of the present invention, the
pressi ngfigysbng step heats the support 1, the adherend 2, and the
resin layer 6 at a tenperature equal to or nore than the curing

tenperature Ofntﬂﬁer§§i@mﬁ@1¥@rs@a§y‘/{v§ﬂ & HY GRIHAG b??mﬁﬂﬁ?%f_a}im& hg, 25

adherend 2, and the resin |ayer th the pressurize to“cure

a pordioni@bel-BR:iE eéé.ﬂé@%gco@éﬁrhgggs[%%;{ﬁgte%%_?ldﬁ}ﬁ%ﬁtgofl’&1% ?rcs)efsent

way, the resin layer 6 is cure he curing ra

the C.ure?LnQéHgE&t; qnflhéﬁ%hreegiaeoh&yiﬁrn@i t%i Egdsii.ﬁﬂc]z $to the, resin layer
pressing/curing stepis appropriately ‘sel'ected depending on the
feat | 19 6CHPELALE ANLANGNCRLENILONR Lduddles ool 2L 8O SLED %o che

dependi ng on Orm-a non-pressing/curing’step,
wll be ihe | aw,. affer_the solderin t ep. en .
non-presggﬁgﬁgﬁ?%ﬁgggﬁgﬁfa&h?&WRﬂqﬁ %é%ag%%?ﬁﬁﬁgn%gﬁoﬁPéBgmbg??b?&gger
after the solderi step, the curingr af, the Led product of the
resin Ia§e?r% %?gg%e ti?\?ﬁﬂ?ﬁﬁ%@%ﬁ%éﬁ%& iﬁgEgtéBHig'preferably 10
in Hﬁg r? Eg gf 1% to 90% nore preferably in the range of 5% to 60%
and st Q ? rably in the range of 10%to 50% When the
non- pressi ng/ guring step, which w]l be described bel ow, is not ,
per f or ned afti eﬁ?g‘fea r PhOP ﬁ%\nﬁf?e%ka?f%d“wf@%ﬁﬂtw prd@ctronic
pr oduct af the resin |ayer 6 obtained in the pressing/curing step 15
i s pref efGBEGC e TIRDrEhdhe ERETLeGRPIAGRBE O pr BIR R SEN T ifyention
range of  90%to_100% . In the pressing/curing step, it is possible to
adj ust the EUFi hel M DISHIR cured product of the resin |ayer 6
obtained in the pressing/curing step by appropriately selecting the
heat i ng tenpeﬂarﬁ)r @%@uﬁ@%ﬁngf tihee aé%etrﬁféldsgpp@?(ﬂ the greiadheyend are
20 2, and the resin layer 6. In the nmethod of manufacturing an
el ecd onheatiedisted fe8Pedrtyreccqurnl secontosaideimehe tofmpaeae tivwesehtwhich
invention, the curing rate of the cured product of the resin |ayer 6
obt ai nedthe fiketpreeing ¢ anidighe segond teaimsinladt €daasbd ebldased( iwithout
The resin layer 6 (that is, the resin |layer 6 arranged between

the second terminal 4 being brought into contact with the solder 5.

Then, the distance between the first terminal 3 and the second terminal
4 is reduced and the first terminal 3 and the second terminal 4 are

25 bonded to each other by the solder 5; or
(1-IT) The first terminal 3 and the second terminal 4 contact

each other with the solder 5 interposed therebetween and the support



25 the first termnal 3 and the second terminal 4 in the resin |ayer
arranging step) that has not been subjected to a heating process is
heated by a differential scanning calorineter (DSC) under the 34
measur enent conditions of a measurenentzienperature range of 25C to
300C and a rate of tenperature increase of 10C m nute, and the anpunt
A2 of heat generated at that tinme is neasured. (ii) The resin |layer 6
havi ng t Re Shawdeaterid &t oayd (thise rheani hayeefperathgaterhdtbatfmuperature
heating tinme) as that in the pressing/curing step is prepared and is
heat ed bpauhé sanernpasarementtinettwoperandrehetanbiinh B2 of ih@atterminal

generated at that time is neasured. (itii) Acuring rate C2(%
i s cal cuBaamd thg sdmoridiboningl Bxpapssi snl3erddC2h¢reby{daiiiBR) LtAR)Fixrst
100(3) [0073] In the pressing/curing step, as described above,

t he heat itegmtieapeBatnd et dsddendeaidmindli e wifcht heseppaet 3, the
adherend 2, and the resin layer 6 are appropriately sel ected

depengli ng on The(15ITyy itlg: ka@oet thetkarathgraduct, ahdtbReresiin layer
|l ayer 6. The heating tenperature nay be equal to or nore than the
curing tenpeyabyr profsédcoy esidt layeple, Ehgrhgéihggple_ﬂﬁ@aﬁﬂtwﬂﬁlé First
generally in the range of 100C to 250C and preferably in the range of
150C to 2@@kindhes beahpnerdidm: ist8enpildtywi thidiR 58R86d Aer?hiPal 4 such
mnutes to 180 mnutes, 20 preferably in the range of 0.5 minutes to

60 m nut efat it ARsEaRESHREGRBLY dHE ERest aRG6iefk 113 BhAWe: 8c3Ad terminal
m nutes. [0074] The pressurized fluid used in the

pressi nghcuki pgastep.i s the sane as that used in the pressing/curing

step according to the first 25 enbodinment. [0075] In the

pressgi ngeysihpg step, the pressing force of the 35 pressurized fluid
agai nst the lam nate including the support 1, the adherend 2, and the

resin layer 6¢jsqid dhied.an a§9%ﬁ'{ﬁgygﬁﬁggfﬁgfgﬁgegggu?éeéf&ﬂg%y€$é§ort

the range of 0.5 MPa to 5 uring step,
. ¢ : £1 ui : h .
P oS 03 PP loblnebs Sl LERCL S ) W0en08 i okl T IELE noce cnan

caual” oogc LR L0, VS, ULl agssLe 0 Lok Y0 00
e ayer e e Le vl g3 L Lo re sesin Lover o fe s
esine] syt o, 1D acdhuion, (o is osguale L peevent, he occyrrence
oressig. forgs B pesaus ced i d sqsnt he Lo pare o
caual tojor Lessinen 40 Vs 115 ppssible s o pravent an

exanpl e, the heating oven shown in Fig. 5 and prevent the structure
of the APRAPSAILIr DHBEE g% Pl heke dacluding’the support 1, the adherend

2, and the resin layer 6 is appropriately selected depending on the
20 kind of solder 5. The heating time is generally in the range of 1

second to 120 seconds and preferably in the range of 1 second to 30

seconds.

[0055]

The metal material forming the terminals is diffused into the

25 solder to form an alloy even at a temperature less than the melting

point of the solder 5, depending on a combination of the metal

materials forming the solder 5 and the terminals 3 and 4. Therefore,



[0076] In the pressing/curing step, a nmethod of curing the resin

| ayer 20 6 while pressing the lamnate with the pressurized fluid is
the sanme as the nethod of curing the resin layer 6 while pressing the
lam nate with the pressurized fluid in phe pressing/curing step
according to the first enbodiment. [0077] 25The sol dering step of the
met hod of manufacturing an el ectronic device according to the second
enbodi nedtt 6f phesiphlsdnt bondenin¢ oriist tkeenfioklodiargl $hepsec86d terminal
(2-1) The distance between the first termnal 3 and the second

t er mi nal 44viighr eddided - Wwiid=et t Héhd dmmpatretiomel adiay tbeosupmos ttHan tiies
adherend 2, and the cured product of the resin layer 6 cured in the

pr essi ngitempemgtstrepat swhiah ethatf ia stempemdthaie 3equdl the escomd eedrminal
than the tenperature at which the first termnal 3 and the second

t er m nal 44csarbebeoddbdedethd whichoottb 1iket S@c @fdthemEtadl mdtbeials forming
brought into contact with the solder 5, thereby bonding the first

t ernihal tBeasdltibe Seanddtherténainalsvd hirddhe salldebebdestr{Betil) The
first termnal 3 and the second termnal 4 contact 10 each other with
the sol der 5 i(a) expasethet Belebetaveenyahdidd® JraBhbBt&f ivhel Bdi-8e tdeninal
support 1, the adherend 2, and the cured product of the resin layer 6

cured in3t BAdPLRESEBELSAN i OESIED AT & healadicat 52 1kCAREEALUEE SQH&' the
to or nore than the tenperature at ‘Which the first terminal 3 and the

second teemnAakiég. Cal'h&%%ede&ﬁdoragﬁrtﬁpﬁwgoiégyﬂﬁgffé?érdless of

terminal 3 and the second termnal 4 wWith the sol der

(2-11), the gyppast ntetatlhaa%%%@adfgmﬁw e dA% bayRy Ondmay, ﬁll?ﬁnals

pressed by, for exanple, a pressing p ate wth the first termna

bei gy br gughy i Nt@ ARG +Wht hfhe, ter na‘n@ialtgé §H§bnt?§%%f he need

di stance bet weeh the first tefm nal t he second term n

further reducelated at '&t&{ﬂﬁe}&{b%“ §h§8réilﬂh' 2 thdh e ﬁgﬁfg%(# rcﬁ%lnt

step, the tenperature equal “to or enperature a

the firsg I 0 S d and

conblnatlohgﬁén%gidfg) nﬂ%g%§?§§§ ?ﬂb£ﬁ%§%¥gha? flaﬂs o?%ﬁﬁé ??Pre equal

tep accbediRgTeEe T Ve eABe n%%tesﬁtgzs%fﬁhﬁﬁe tfré’%es%eaﬁ' Fand

sol derin t heatl e atur he su r t he

adher endgaé’ EQ%OIE% curé rodngt g%fs? Qiljﬁs I éf} % OcOF dPT S AR the

pre ng/c ste € uaI t.0, or nore than the tenperature at
2§§the #lrsg Pt rﬁﬁ éb%ﬂﬁ?%q%?second terninal 4 can be sol dered

5 and IS appr er selected in h the curjng rate

of the cured gggdﬁ% LRy Yl ggnga ?ﬁe stF RFTHGed &t iealy

equal to or an a target | ue. e heating tenperature is

gener al | §°FrP r?ﬁgler ghﬁﬁto erf‘%d@]t %‘écg?ndeﬁpéfie eFringh 4 aedrhryecdder

170C to 230C. In the soldering step, the heating tinme 10 of the

support 2, thEOEdB%Q%%Q?@‘madgmtﬁ&h@&tédrﬂﬂdé&ctWB?ntH@er@@?ﬁﬂl@ﬂ@ﬁr¥?l

cured in the pressing/curing step is appropriately sel ected dependi ng

on the kfAEUSRISHIRIECTBIRAd PR Tikch dhgesPhdaRi e s RetcREPTEdeAtdoast not

the cured product of the resin |ayer 6 obtained in the sol dering step
i s edual Lo pdlevt Wakh £heapgédevatue tenpeheberagd asismthps the melting

point of the solder, the support 1, the adherend 2, and the resin
layer 6 need to be heated at a temperature equal to or more than the
melting point of the solder 5 in order to perform soldering.
Therefore, in the case of (b), the temperature equal to or more than
25 the temperature at which the first terminal 3 and the second terminal
4 can be soldered is equal to or more than the melting point of the

solder 5. As an example of (b), when the first copper terminal plated



15 generally in the range of 1 second to 20 minutes and preferably in
the range of 60 seconds to 15 minutes. [0079] In the sol dering
step, when the conbination of the netal materials form ng the sol der

5 and the termnals is (a) or (b), (2-13320 the distance between the
first termnal 3 and the second termnal 4 is reduced while the

support 1, the adherend 2, and the cured product of the resin layer 6
cured i nwihbg o bz rtg!/edttln.ng@@ﬂev aré° Apdtred wativg tenpH .dtAxid vequal 5 and
to or nore than the tenperature at which the first termnal 3 and the
second t thei patoddcarpber sodcheimed, tdhadt iiss nofbpaatedpei h urtee explalert are
or nore than the nelting point of the solder. In this case, the

di st ancebbatiedeto tdwcls upphert, thansolder adhenehich? tiis pédbi¢edl e 3 Iisand
t he di stance between the first terminal 3 and 38 the second term nal

4 is reduopferHbnerer fogmnge dliecviretheradiddr ahcllhaingst tn|l®y.6/ K 1lver
cured in the pressing/curing step is provided between the support 1

and tdhe adbearddcappdihatdiastanperbetnecredheasuppaet mdlantdgasheient Zhe
is reduced while the cured product of the 5 resin layer 6 cured in

the pressbhgéeuihdgudinp tin coaNy AsSetdr B.6he vestd fate diTRCHBPerATure
a result, the distance between the first termnal 3 and the second

t er m nal e&ulﬁ tedycarbrd nHAH scrféa%empbheteegpéesxﬁh%h ptt?é%x%ta%@m&%al
to the cured product of the resin layer 6 cured in th

pressi ngACakd HheSE8BohS tét:rmealr anggnabe QAHMR £ 0 é<91a110 tMP8- 3ke than
preferably in the range of 05 MPa to 5 MPa. The conpression

pressur e gRPLEEHi 4@ SHEnt &5¢ rtﬂeaxgelo%f Snkhedlingd % b?esys%\pet ayef,

6, which is a conpressed portlon per unit area.

sol deyi ng stepy) | fy & CASG I MIGh bhenconi 03l hop 9&43‘%6” B 8 on1y

materials formng the the ternlna S 1s (c)

term nal oI?J?eacpfj tth%ngs:g%{e?r rﬂHl”%! an %Eoﬁéntp Pr{tﬂ%l \Qf EF?){}%_' solder

sol der 5 I nterpose etween in he a |gnne ep,

support %th%hﬁo@géf t&%&foﬁi d e ey ed Egtaﬁ BtFe%;§§%€ Y& £

cured in pre curing step aré hea e a
equal to h n_t enper atu the irst t
and the g(g%:%n ter m'éinrrfu‘rh‘—if(:ét)h1 elcslt)l'i'gg le}geﬁdQ OF ¥ WetR dmjr‘rit?ile‘ﬁéﬁsed
form ng th h the so IS, .n ided i ffuse
into the %g?dﬁt efb? a.OEW§(if #ﬂSVeWbF%qh} so dﬁ5s§#tﬁ qperature
perf.arm sol d mtth reducin e di.stan tmeen 25 the first
ber fitnal LSS aRt g@%es@ﬁangaoma?f ERe e Pe AT SPg o88t Bres togmed
perforntsolderl heati n he sup rt adherend and the resin
| ayer witheR 4y 'géyer éPPé’\‘/?/rgpé)ar IP% ‘ﬁh%ﬁe gs ABC thY EoRbR e Hhé are
cured product of the resin layer 6. In the soldering step, when the
Conbi nat PERCER Fhed reRe TRt éreeSf 5PATNGPE HES Sot i P& ain @t fide solder
termnals is (c) (2-1) the dlstance between the first termnal 3
and the 2ecdieiedoRenalnathe qasfIOdd | Ghi | €1 HETR@FFGIresequat o or more
adherend 2, and the cured product of the resin layer 6 cured in the
pressi ngHedR i e st anad Weardd which thapbiastireeaninal 1 and fbee second
than the nelting point of the solder 5, thereby performng sol dering.
Wher Ot het%ﬁﬁmﬁ*ﬂat‘f) StRTofoe Felgerad fat eanal ste coumaene thwens @ demperasyre
the termnals is (c¢) , in the soldering step, soldering 10 is
per f or meat hihitchethetirice { pateyind Heevery theetemnphal cof whhehsippecider
1. Therefore, a void is less likely to be fornmed in the cured
pr oduct .5\Nﬁen0§crblderiidﬂgi is gpeffuserednby the stBdeedai@-fiorms ah alkloy with
possible to reliably perform soldering. Therefore, when the
conbi nattlon oflddwe. mdsabknmakempaesofolchi nghamettsol fifierstS capghetrhéerminal
terminals is (c) , in 15 the soldering step, it is possible to
appr opr i pi&ted seltécsohdsol gerlitngignpbliod: J20RY] includindheirc ¥ei.Bgsilver
rate of the cured product of the resin |ayer 6 obtained in the

25 3.5 and the second geold terminal that is not plated with the solder

are bonded to each other, gold is diffused into the solder including

tin 96.5/silver 3.5 and an alloy of gold and the solder including



20 nore preferably equal to or nore than 60% In the nethod of

manuf acturing an el ectronic device according to the second enbodi nent

of the present invention, the curing rate of the cured product of the
resin |ayer 6 obtained in the solderingzstep is cal culated as

follows. 25(i) The resin layer 6 (that is, the resin |layer 6 arranged
between the first termnal 3 and the second termnal 4 in the resin

| ayer aritdangPhgSésepyer htS hasl noppbedrs Sobmedt @d 4 ceapeeatiung less than
process is 40 heated by a differential scanning calorineter (DSC

under théheeaslténgnpotondofi ons ofldemeasinenent tianpeér.ayaléveanges.

of 25C to 300C and a rate of tenperature increase of 10C/ m nute, and

t he anoufheA8fofehetlte gengratedrat etthal o we mSrevdsi ethe béiperdbhere at
resin | ayer 6 having the sane heat history (the heating tenperature

and the heathnigh¢ ifie)stasetfhal B bhe phe @ Cuerndnsl ep candot >ldered
soldering step is prepared and is heated by the sanme neasurenent

met hasl, asdedingl aouAtmd3®e ehaheatcgpeebatied At whhah §bI® iisSdNEasSEE8dnto
10(iii) Acuring rate C3(%9 is calculated by the foll ow ng Expression

4: C3( N the{ 668a83) {ASTuxi AP #A) d0F2i 1k rt Be5sNMBLAOENOA110y of gold and

manuf acturing an el ectronic device according 15 to the second

enbodi negheOfotdier Bh%i@&&n%;nﬁ/ﬁn@!m@,/s@fﬂr@k 3 e osel 885509 i3 €Brméd. When
non- pressi ng/ curing step of heating a non-cured portion of the cured

product ehet herseSEHpbaY efe fn ORI g drad hA t308eHELRY i LRI g @t in
non- pressuri zed at nosphere, such as at an atnospheric pressure; to be

hres d . : t f
cure ber ebyiiper e@.%b Nghd h%é?l!sré cff@foqdofcggﬁgnggregg%g@diﬁ I}cgto Alated

the resin layer 6 can be perfornmed, If "neede Pre Y,

POSSIP! Sl Bn| A6 CASBING QUEL RGeS e oyl BEnEHT ook At AUBL c0foLBE e cne

resin layer 6 to be equ or nore than

Eonr ol G- RS 1, B SSILN£ CU S AR A B b
support %oQQQeQ,SEEQPS;§§¥£Q£E%1é4E%%ta@h%d98£889tzlyséﬁg 5&Hé¥ghd 2, and
the resin layer 6 be heated at a temperature of 110°C to 250°C during
soldering, considering the bonding time.
15 [0056]
In the soldering step, when the combination of the metal
materials forming the solder 5 and the terminals 3 and 4 is (a) or
(b), (1-I}) the distance between the first terminal 3 and the second
terminal 4 is reduced while the suppoert 1, the adherend 2, and the
20 resin layer 6 are heated at a temperature equal to or more than the
temperature at which the first terminal 3 and the second terminal
4 can be soldered, that is, a temperature equal to or more than the
melting point of the solder. In this case, the distance between the
support 1 and the adherend 2 is reduced and thus the distance between
25 the first terminal 3 and the second terminal 4 is reduced. However,

since the resin layer 6 that has not been cured is provided between

the support 1 and the adherend 2, the distance between the support



41 5 to electrically connect the support 1 and the adherend 2. The

met hod of manufacturing an el ectronic device sequentially perforns a
resin |ayer arranging step of arranging a resin layer 6 having a fl ux
action between the first termnal 3 andz2the second termnal 4 to be
bonded 5 to each other, an alignnment step of aligning the first

termnal 3 and the second termnal 4 to be bonded to each other, a
first présshdgadheragds? ebs ofedngdchghiile tési mebayetagenht | s pragysiaagsed
t he support and the adherend with a pressurized fluid, a soldering

step of Bondhagveheifatsditertmoral 3samrdrebelsecohnd destamed Hetwmddn the
the 10 solder, and a second pressing/curing step of curing the resin

| ayer 6 curetd ternimmlf Bratd phesseogid dreirng naflep ishredupe@ssiimgthhe case,
support and the adherend with the pressurized fluid. [0084] In the

net hod otheemif@ctaricgpaasstectappliiedesite aesondingrls 1o ihehe range
third enbodi mrent of the present invention, the support 1, the first

ter mihal o, 0t 0 Medherend Apat hadspeendrileryriinalchd, rahgesebderos, Mtdao 5
resin layer 6 having a flux action, the resin |ayer arrangi ng step,

and the EPhgNMEN a8 chhpreasBrasappei supROthelrebhg 1498t 6 is the
termnal 3, the adherend 2, the second termnal 4, the solder 5, the

20 resinibayesf bhmwidid ra 1khdx 8CthRNeh the 4 eshpreakel péFelghNber unit
step, and the alignnent step in the nethod of manufacturing an

el ectronggedevi ce according to the first enbodi nent of the present
invention, and a description thereof will not be repeated. The first
pressi ngfgysiyng step, the soldering step, and the second 25
pressing}curing step of the nethod of manufacturing an el ectronic

devi accor di 1 diz t tk i i .

wi | Ilqpl;e descr?lgg%ﬁ%egl%éﬂi{zgd[oo 5] 158 cg%ﬁebﬁeﬁgﬁ?ﬁhémwnu alcr%t}rllor?g ot
an el ect ¢ A0l daVhareALE 0L B TR L€ Jdided SR a1 D9 PIEPSUhen
i nvention sequentially perforns the resin Tayer arranging step, e

al i gnrent st £Prod NE L fpdy 5 DIREHIOGUELAOL SERPAE N SOLARL NG S BRner
and the second pressing/curing step as a step o %ondlng e firs

term nal f e rd . t caon erm nal 4, of _the adherend
2o ng VRER R HerSERE'S b, YRR Bh R o o 2L BT e
adherend, 2. IS, in the t hod of ufacturing an el ectronic

dev ce abtstl g BmbOehd 1R G e sahoncrg: hnasiBs et (VaRE hsrted
when .t he_resin |layer 6 is pressed and cured fore soldering,, the

cur ﬁﬁc’g rat & &f LS ﬁggaguﬁ%(?rp%’aﬁc hap tleglgleﬁafec&§8ra% "fr}%lCh the
reduced. _.Therefore, n_the curing rate of the resip layer 6 is |es
than a tg?ﬁii S gna? oEEﬁ1%ﬁﬁ%@§€%ﬁ§mF§a et ﬁ,s%fd?ﬁeQWQRﬂ'gien
to further increase 15,tq§ curing rate of the cured product of the
resin | afef Bt JBdET CSPFﬁbnghEh?e%??ﬁ#QﬁﬂePDGWﬂﬁPPetB?e%%ﬁ¢ﬁf1H¥en°t
support and the adherend with the pressurized fluid is additionally
perforneBr%Y%@ﬁdt%ﬁaQ%ﬁﬁﬁéﬁpnén§9eﬁﬁet?R#%ﬁﬁ/39u§q§ﬁs?Hga%%%ycuﬁmﬁ69f0rer
rate of the resin |ayer 6 to a target value under pressure. 20In this
way, it 5 pdIRIBIR LD tepesdioypeeteRtintev bkt erfrREIGING e diiskance
the cured product of the resin |layer 6. [0086] The first

pr e ngPeureeRy toeehl B3t tisemFRaR oY 2510 Hlam segengr teignim elect Foniexample,

devi ce according to the third enbodi nent of the present
it is possible to perform soldering by heating the support, the

adherend, and the resin layer with a solder reflow apparatus that
does not compress the resin layer 6. In the soldering step, when
the combination of the metal materials forming the solder and the
25 terminals is (c), (1-I) the distance between the first terminal 3
and the second terminal 4 is reduced while the support 1, the adherend

2, and the resin layer 6 are heated at a temperature equal to or more



25 invention heats the support 1, the adherend 2, and the resin | ayer

6 at a tenperature equal to or nore than the curing tenperature of

the resin layer 6 while pressing themwith the pressurized fluid, 43
thereby curing a portion of the resin lager 6. In this way, the resin

| ayer 6 is cured. [0087] In the nethod of manufacturing an el ectronic
device according 5 to the third enbodi nent of the present invention,

t he curi fanatize oblthegquisdt pfdthesodbfietis thsiaby mperfofmibyadaietbrimg.
the first pressing/curing step is appropriately selected. The curing
rate of Whencuhedcqgnothectiaf dfthéheesebal ayerefidls foefrdnhgbtiei solder and
range of 1% to 90% nore preferably in the range of 5%to 60% and

nost 10 phef eembiyals itshdc) anpe tdfe $0%dbeibf%tdm, tshd dkirist is performed
pressing/curing step, it is possible to adjust the curing rate of the
cured prbogudie nkthbé (lediIn t@apeevénolilad nedping bifecHé E&bport. Therefore,
pressing/curing step by appropriately selecting the heating

t enpeg at ureobdd sheaksnPi ke 1Xe tof obber SUPRGEL cdred her-cERer.enNihdn s¥iHering
the resin layer 6. In the nethod 15 of nmanufacturing an el ectronic

devi ce aggopsh Pgirrier thethdinet b edimenti 10fi st hesPIeseno LAYEAbl Pherform
the curing rate of the cured product of the resin |ayer 6 obtained in

the firskopresshfg/ CrtHd R cHeEPwhenCehE WS4V e rSaRE MBtPhASrials
that used to calculate the curing rate of the cured product of the

resin | aygkmbngbtind ned de 8R4t Hige HBSSIHAY/LCYET G) StieP+aE §HEaBI PG tep,
of manufacturing an electronic device according to the second

embodi ment 9f bhespresert dfVEMitel P8t a sohBebBPfgf hEShod.
pressing/ curing step, as described above, the heating teﬁperature of
the s3ppephsd; the adherend 2, and the resin 25 layer 6 is
appropriately sel ected depending on the curing rate of the cured

otuet o1 RS LOIELy R SR R S AL B SR
LS, ALY R SIS LY L B 625l A, 05 e s

preferably in e ran ing i's

general ly_jn.the.range of. 0.5 mnutes .to 60 mnutes and preferably in

t he rang%aggrlgn%%uggr?% éh%ujégé%Qﬁﬂﬁbg p- The pressurized

fluid us Lp.the first pressing/curing step is the sanme as that used
ragedh

inthep g/ curing step according to the first enbodi nent. [0090]
101 he first_ pressing/curing st the pressing force of the ,
pressuri zed f#%i?%&%ﬁtﬁgg Pﬁerg?ré‘ﬁf%?ﬁ‘éq%gla@dﬁhagf:ﬁ@%ﬁp RB¥tcq aqqprding
adherend, 2, .and.the resin layer_6.is in the range of 0,1 MPa to 10 .
MPa and B?etfheergbwt ieﬁgPﬁémFaﬁg%f bhePuesgpl FRVEIMEY, FRemteSSing/ curing
pressi ng/ curing steg, when the pressing force of the pressurized 15
fluid agaFfBtNGHe FaRi HIHN3 TR AaGIHE PR R SYEPOTE, 1t HdcaaABrERRAZ, and
and the resin layer 6 is equal to or nore than 0.1 MPa, it is _
possi bl et8® BRI} FRYRLVBi /L i%h AR eradige agerl scniathmPke brar they curing
force so as to be buried in the resin |ayer 6 even when the void is
forned | REPRRTR TR OfHhe resimd ayerdayhi le prgsisd nigsthedamingbeyincduding
occur

20  the support 1, the adherend 2, and the resin layer 6 with a pressurized

fluid, thereby curing the resin layer 6.

Since the pressure of the atmosphere of the laminate including
the support 1, the adherend 2, and the resin layer 6 is higher than
atmospheric pressure by a value corresponding to pressing force, the

25 laminate including the support 1, the adherend 2, and the resin layer
6 is directly and uniformly pressed from at least the upper side and

both side surfaces of the laminate by the pressurized fluid.



20 in the cured product of the resin layer 6. In addition, it is
possible to prevent the occurrence of a void in the resin | ayer 6.

On the other hand, when the pressing force of the pressurized fluid

agai nst the lam nate including the supppyt 1, the adherend 2, and the
resin layer 6 is equal to or less than 10 MPa, it is possible 25 to
prevent an increase in the size of an apparatus for pressing the

| ami nat e,[00&Plexanpl e, the heating oven shown in Fig. 5 and prevent

the structure of the apparatus from being conplicated. 45 [0091]

In the first pnedst pgéssingfcstiop saeppttiedpoéssuri ned ttheidesiemd ayEniid
6 while pressing the laminate with the pressurized fluid is the sane

as the nmeskddtof peassnghd heamisite layerist nohi parpiesieryySliheted. For
lam nate with the pressurized fluid in the pressing/curing step
accor di ngxtopiLlhe fhe ftrearsindizeentluf 6092]preferabl yThassokdeni &g rSittepgen
of the method of manufacturing an el ectronic device according to the

t hi r b enpgadi nepgonfgdde qir asent ahAviedtd Qraid e tyha 1ol howe As SR Riosts.
(3-1) The distance between the first termnal 3 and the second

term nal 14 kadiedospdinhine grhe diang/Rak-engnekedi ng 1 heuse thel udelRe as
adherend 2, and the cured product of the resin fayer cured in the
first pregsi pgtsuningest€mi®. heated at a tenperature equal to 15 or
nore than the tenperature at which the first termnal 3 and the

second teppknal 4 can be soldered, without the second termnal 4

bei ng brought into contact with the solder 5, thereby bonding the

first termna -t ] i o] 5,

(3-11) The fi%%?tlﬁg?pn%%slﬁfgand l’tn?é@é%?énﬁh}tyepgieﬁgﬁni %gﬁ{:%c?f g%h%ach
ot herg Wi i : . l.an]

el ng The Suppart L PRa  Bahersnd ke FePRt A TSELBBbEE 1y ghe
resin | ayghcPofitred 1l Uk fdailhy RLGRS! BO/ EHOL NG, SLAR. L ealad Bl Bure

tenperature equal to or noré than't t efpérature’ at wWhic I st

Lgl:lg} zgl ?ﬁe@?rl@%ﬁ;fgi 'Odn'“a%nt %‘rh;gnbaltiﬁlg Fg%goﬁgil g#ﬁ]eﬁg‘fc’iﬂgrgﬁeﬁr ok hogﬁ MPah to
5 6 ) , | |
tsﬁe ?lr r S%Otbé]?amaﬁérﬁa%grgeﬁ%éga %‘?a%l@%tmi ﬁﬁse%%ﬁea?ﬂf @ABLD??S'G{{}%&%%‘E " Rhe

term nal _4 such }hat.the di st ance tween the first tetn%nal
n r

3 and .
the secoRHSTEFRINAT AT S¥t ABETY d4Tc BECS8RY: ARTSEI Qbr PRy Ri%TS Miteed

t ture, I . than the t t t_which the first

Lor niehal LSS Pt S EbRaT OB T (et Do B0l DS ad. PO RIS 2+
, (b f the netal materjals forming the solder 5 and th

Lot m nal 0k Fhs8 e Bk 6PAL He “SoPOEF IR L0 oh Mcbordi Ty PosSLoLe

the first enbodi nent. 10[ Q093] In_the soldering step, the

heating FRripet @i &6f vPhE L £e81nt havahreredd sheaptessing dfrage so
product of the resin layer 6 cured in the first pressing/curing step
may be e@BatC the Ruiik ithdhet Kesienmparatub eSEen vithem fhife Maidgs formed
termnal 3 and the second termnal 15 4 can be soldered and is

appr opr i & effe st seidt d@YSThé - hedd ishg aserper at Upédi s gbers aliikelih ticheccur
ran%F of 110C to 250C and preferably in the range of 170C to 230C. In

t he 8ol deR ithg &wegd pradufk st Blae riewd nokayeie 6supboreditiohe iddhepesgible
2, and the cured product of the resin layer 6 cured in the first

pr essi ngte uwpFreNert dhid epuspideadl ¢ void in the resin layer 6.

On the other hand, when the pressing force of the pressurized

fluid against the laminate including the support 1, the adherend 2,

and the resin layer 6 is equal to or less than 10 MPa, it is possible

25 to prevent an increase in the size of an apparatus for pressing the
laminate, for example, the heating oven shown in Fig. 5 and prevent

the structure of the apparatus from being complicated.



20 sel ected depending on the kind of solder. The heating time is
generally in the range of 1 second to 20 m nutes and preferably in

the range of 60 seconds to 15 mnutes. [0094] In the soldering step,
when the conbination of the netal 25 natgrials formng the solder 5

and the termnals is (a) or (b) , (3-1) the distance between the

first termnal 3 and the second termnal 4 is reduced while the

support 100fRé adherend 2, and the cured product 47 of the resin

| ayer 6 cured in the first pressing/curing step are heated at a

t enper at ur e edudha eperifbeet itan pirke stegpetrtdt the mtesshiciedchelfiidsteans
teimnal 3 and the second termi nal 4 can be soldered, that is, a

t enper at aneregaahgtthepresserthaf theeamebsphgrpohithef Lahensod dercImding
5. In this case, the distance between the support 1 and the adherend

2 i s redubedsapdothus, ttiee diditarcel Rot waenthberésist lawsim dado dbeandgher
the second termnal 4 is reduced. However, since the cured product of

t he r¥esi nhhaystméspheeit igradsark bgta preosd nyrewsipdadshgprd st pdaded ng
bet ween the support |and the adherend 2, the distance between 10 the
support foand.adherend 2 is reduced while the cured product of the
resin layer 6 obtained in the first pressing/curing step is

conpressed i nThie V€Jta GRtedHinREdRe AF A 0r 89Ul fieahBetHLEt BE S ressure
between the first termnal 3 and the second termnal 4 is reduced. In
this casgppl Ded COHPEIES SI Qi fHtRSSY @ apphi RErbothhe LE6sbsblaV® ph2Bure.
is in the range of 0.01 MPa to 10 MPa and preferably in the range of
0.1 MPa tgpésziMPa. The conpression pressure applied to the resin |ayer

6 is the load of the resin |ayer 6, which is a conpressed portion,

per ynit ar eaxn[t@@gieggmgwﬁﬁg deebng 1 @Qmihglt@ iﬁ%g%gxgmg Rl rt

conbi nation of the netal naterials formng the solder 5

(LTS S et I 08 2000 PRI
o [9TenkgsLebo G ko pecaveRart,dind Respdharand 2 200 LG el o
t [, t th th

oLeb 21 hEe aly 8RSt ALU 5: SR L L MU ADL NG 1y topean

tenperature a 1'rs erm na ( ( I
on whi chePRe S 8 TS TPETRON Br oY1 AN FF a0 TN Phot QDG §50°C

to ferman,allay. Therefore, it is si.bl e -perform connect.i on )
usi g iahadigdeablf i 8h8 marta P Dns it ePHibe et RhE PR pl suring
term nal and .t he second 5 termnnal 4., For exanple, it is possible
Lo perf of Hol i 176 OOnEHTT i EHE SABHBFES THereaiing GHa. SrRothd, the
resin Iaggr W%%? a reflgééa aratus for the solder 5 that does not _
conpr ess2 TR YT &d AHFNE T 1R H8YPESE A S| BRRFORF 1R lvhac seF et idsgending
step, when the conbination of the netal materials formng the sol der
5 and t @Rt etsikiRcs of stegin laney $-1 ) TRANef Sinthdd 6ot feepne Frel §Y gy the
termnal 3 and the second termnal 4 is reduced while the support 1,
t he adheF@hee 2 &hd PRETEUFR P poddscingfP¥dEeFaRlh rafbe Barye &f ilnhour
the first pressing/curing step are heated at a tenperature equal to
or #dre ¥Pah R¥EFelting point of the solder 5, thereby perforning
solderin?. When the conbination of the nmetal 15 materials formng the
sol der 5[8f@dternminals is (c) , in the soldering step, soldering is
performed by the nmethod (3-11) to prevent the warping of the support
1. Theref ore,Im th dresdiewy duirkeby stepbea$ o meelthod tdfe @urieqy the resin
product. Wen soldering is perfornmed by the nmethod (3-1) , it is
possi bl elayer & iwably peesoimy $dledéanhgat@Oviftiertéfopesswhehzéedefluid, for
conbi nation of the netal materials formng the sol der Sand the
t er m nal sxample,) the faliewialgderithgdshep, bétussd passidiied @f placing an
appropriately select a soldering nethod. [0096]

25 object to be heated (in the pressing/curing step, the laminate

including the support 1, the adherend 2, and the resin layer 6) in

a pressure vessel, introducing a pressurized fluid into the pressure



The second pressing/curing step of the nethod of manufacturing 25 an

el ectroni c device according to the third enbodi nent of the present

i nvention heats the support 1, the adherend 2, and the cured product

of the resin layer 6 obtained in the fipggt pressing/curing step at

49 a tenperature equal to or nore than the curing tenperature of the
resin layer 6 while pressing themw th the pressurized fluid, thereby
further oesised tiMessedi ntdaymerdrsurtde iimteleafli psespnessofigilvaipressure
step. 5[0097] In the second pressing/curing step, the heating

t enper at wessefl thbesupport thantdtencgihendnde Posaunde t hedcwradimpr oHacibject
of the resin layer 6 cured in the first pressing/curing step may be
equal towod lereddiay the leninagetverpetlat presefirt hedridsiin, | syeri G carid vy,
is 10 appropriately selected. The heating tenperature is generally in

t he range roétHODOCt Pl 26065 andolpi eferiabh yhdat irheotvrangei ritfrcktb@Grigogas into
200C. In the second pressing/curing step, the heating tinme of the
suppdit thet heaatlhgreneh 2o antbridsec whed iptedual prebbere esf tHaMRIatling
cured in the first pressing/curing step is appropriately selected
dependi ngvéh od dhaikhed Ohak efindIpheeti Bprdbeuheatdy helbBnySthe object
generally in the range of 0.5 hour to 3 hours and preferably in the
range of u&iRgUENEOhGahONY SovdWOBBlle pressinfhehnRr esahbzedy iy Qhé’sﬁéjs .
in the second pressing/curing step 26)|s the sane as that used in t
pressi ngffogssng step according to the first enbodi nent. [0099] In the
second pressing/curing step, the pressing force of the pressurized

fluid agai nstThhesYRROFdtd oridie adRe] Rdaact ¥ h B8 GUret, Zor BIeAUGheq

of the resin layer 6 obtained in the first pressing/curing step Is In

tge f@“gﬁnoéh@ e A o 10 1 MBasRRg 44 %fr%rf%lfla%l% (ﬁhg% ange 85-9-thdP3 05

In the second pressing/curi g ste pressi ng

force of agaeﬂgfg d@ﬁéféggow U AN be '9%@1 gst fop2c U EdNGg rate

support eren e resin ayer i S equa

T Creohrios OB A S it n % oL o, 9% ©

with the’ pressi ng e SO as urle resrn ayer

cven L e UL e A 12 BEAT8 ) SHEE Doy F%@%ﬁ%%t}he
t hel Pegldgl %{éye(lg "%emper Ousrsel %.ln% %Repﬂgg’g{]ﬁg tthl?neog_%uq: gngglgerflng\jlost%ﬁ nand
15 the pressing/curing step. In the method of manufacturing an
electronic device according to the first embodiment of the present
invention, the curing rate of the cured product of the resin layer
6 obtained in the pressing/curing step i1s calculated as follows.
{1) The resin layer 6 (that is, the resin layer arranged between
20 the first terminal 3 and the second terminal 4 in the resin layer
arranging step) that has not been subjected to a heating process is
heated by a differential scanning calorimeter (DSC) under the
measurement conditions of a measurement temperature range of 25°C
to 300°C and a rate of temperature increase of 10°C/minute, and the
25 amount Al of heat generated at that time is measured. (ii) The resin

layer 6 having the same heat history (the heating temperature and

the heating time) as that in the soldering step and the pressing/curing



On the other hand, when the pressing force of the pressurized 10
fluid against the |Iam nate including the support 1, the adherend 2,
and the resin layer 6 is equal to or less than 10 MPa, it is possible
to prevent an increase in the size of appapparatus for pressing the

| am nate, for exanple, the heating oven shown in Fig. 5 and prevent
the structure of the apparatus from being conplicated. 15[0100]

I n the setepdprebsépayedirdnty ist bpatadney itk cfareumengutrbmeneshathayerand
6 obtained in the first pressing/curing step while pressing the

| am nat e tivet hphetpBésslirhead dénexhiad tdie tete tamet He methodedt
curing the resin layer 6 while pressing the lamnate with the 20
pressurized fl{uid)i A theipgesstagllik)i ng stedprdeteddbygthe fheloéwisy
enbodi ment. [0101] The curing rate of the cured product of the resin
| ayer 6 @&bpaesedonn2the second pressing/curing step is preferably
equal to or nore 25 than 80% and nore preferably in the range of 90%
to 100% clinsyhe feaherl pfarmpnkife®@s uring (@n el ectroni c device
according to the third enbodi nrent of the present invention, the
curing ravesaf the cured 51 product of the resin layer 6 obtained in
the second pressing/curing step is calculated as foll ows. (1)
The resinskaygn embpbhahens) the resin |ayer 6 arranged between the
first termnal 3 and the second termnal 4 in the resin |ayer 5

arrangi ng stepexthah Hasha@todaehstiealied Lo @1@%@%&%%@&5@5@@
heated by a differential scanni ng cal ori neter (DSC) under the

measur engRkoe@NEGtEONS fdcdhdRABY SR B?”Eﬁéaﬁﬂégeﬁ@nﬂ?v&{%fo@pv&ﬂl be
300C and a rate of tenperature increase of 100 m nute, and the anpunt

A4 ofg hegbsgengrated at that time is nmeasured. (ii) The resin 10
| ayer 6 having the same heat history (the heating tenperature and the

heating tine)ogs rﬁ%’(ﬂ%%d 2y H‘Sn&kéé&u?iﬁgSér{'%l(\elbrﬂfgygu%t 8BviLae ac%ordjdlg to

sol dering step, e second pressing/curing step iS prépare

'S heat o v .he PaIFCIRASHE RIEEL. TELIR AL R gagcgﬁ%ggthc%%m

generated at” that fine1s neasured curing ra

L5ort " BB IR OHER BV AR Bt e
Ie:,“e/g}[,]{ Iog'l‘:-)l eeyl c(::i?rq?c ydlfzgg E%heoséé)ﬁjorrtthl%r{lbdoghe agherenybe. p&'relg?nrr]atthod
15 of manufacturing an electronic device sequentially performs a resin
layer arranging step of arranging a resin layer 6 having a flux action
between the first terminal 3 and the second terminal 4 to be bonded
to each other, an alignment step of aligning the first terminal 3
and the second terminal 4 to be bonded to each other, a pressing/curing
20 step of curing the resin layer 6 while pressing the support and the
adherend with a pressurized fluid, and a soldering step of bonding

the first terminal 3 and the second terminal 4 with the solder.

[0067]

In the method of manufacturing an electronic device according
25 to the second embodiment of the present invention, the support 1,

the first terminal 3, the adherend 2, the second terminal 4, the solder

5, the resin layer 6 having a flux action, the resin layer arranging



3 of a support 1 and a second term nal 4 of an adherend 2 using

solder 5 to electrically connect the support |and the adherend 2. The
nmet hod of manufacturing an el ectronic device sequentially perforns a
resin layer arranging step of arranging3a resin |ayer 6 having a flux
action 25 between the first termnal 3 and the second termnal 4 to

be bonded to each other, an alignment step of aligning the first

t er mi nal s3eandanddhseabhdnmenpisiap 4redlise sboades the sappoot Her fhantirst
a soldering 52 and pressing/curing step of soldering the first

t er mi nal t8randathd, sécoadhesenilial theandcond itegrtimelr ésitrhe mpdded af the
the sane tinme while pressing a |am nate including the support 1, the
adher endr2giantlayée & ésivinbageflBk width oa, ptesstedized aileui drr5h§ildgd]step,
In the nmethod of manufacturing an el ectronic device according to the
fourth esbhdditherntlighnndre ptepeint thrvewthod, of hersifppantrihg an electronic
thefirstterm nal 3, the adherend2, the second term nal 4, the sol der

5, the rdewvihckayecotdhayiting thef [Flilxsacémoddirdre: roFsichel pyesent rangmdion,
10 step, and the alignnent step are the sane as the support 1, the
first teamtnakde3crtibeiadhgiersblwil hensepentepeitddial The phesSUdiuring
5, the resin |ayer 6 having a flux action, the resin |ayer arranging
step, andtkpeanli gnEesdl&ELhd Nsidie dretdied nefhandiraghbHuiFR8t8Ring an

el ectroni c device according to the first enbodi nent of the present

i nventi oa]edbrandcaidess bpbbenihhet&atharsbboRteod BREAL 8¢ tHOSresent
sol dering and pressing/curing step of the nmethod of manufacturing an

el ectronigyEgVi 68 ACTONEE N4 Q- fRUILN e FBodL FERENLE therpiesent , o,
invention will be described below. [0104] 20The met hod of

manuf@ct BEHRY ANt gl @CLF ORI G ARWLE 1366aT ¢ Bt OchbiRaf PLLT N, enbodidEat ny
of the preSent invention sequentially perforns the resin l[ayer

arr angi nﬂoé&?i’ca%f@mélaﬂ@%%réé@ﬁ%}aﬁ’ﬂ{ge%%ie g Igﬁr IHnEg st%%g@riﬁgdsﬁé}? of

sol dering and pressing/curing step as a step o

firstt er%@%@t}%dh@f ﬁe}‘fgfefrgcgtut]roﬁfgd ahh%ﬁ%ﬁ?@ﬂi@%éﬂg% nﬁjscc?’rc%fnfi h[:% the

adherend using the so ectrically connec he suppor

and the ?gggflgngml?odirg%xgtfs]h%f Sn%}%gfeoﬁen@%r&%h(gﬁghrjg and

pressing/curing step o manufacturing an el ectronic
devi ce aiggggﬁng to the fourth enbodi nent of the present invention is
the followmng step: (4-111) The support 1, the adherend 2, and the

resiy layer 6As shown in Fig. 7, after the resin layer arranging step and

the alignment step are performed, the support 1, the adherend 2, and
the resin layer 6 are placed in a heating oven 8 and a pressurized
fluid 10 is introduced into the heating oven through a pressurized
fluid feed port 9 to press the inside of the heating oven 8 with the
20 pressurized fluid 10. Then, the support 1, the adherend 2, and the
resin layer 6 are heated at a temperature equal to or more than the
curing temperature of the resin layer 6, thereby curing the resin
layer 6 (pressing/curing step). In this way, the resin layer 6 is
cured and becomes a cured product of the resin layer (Fig. 8).
25 [0069]
Then, as shown in Fig. 9, the distance between the first terminal

3 and the second terminal 4 is reduced while the support 1, the adherend



5 is heated at a tenperature equal to or nore than the curing
tenperature of the resin layer 6 while a | am nate including the

support 1, the adherend 2, and the resin layer 6 is pressed by the
pressurized fluid, w thout the second tgpm nal 4 being brought into
contact with the solder 5, thereby curing the resin layer 6. During

the curing process, 10 the support 1, the adherend 2, and the resin

| ayer 6 &reahdatbe avrgdtenpdvct wk watesin devesr & emenheheed at a
tenperature at which the first termnal 3 and the second termnal 4

can be stktpesdtineacgresse i rdicuarddphetdef oeltdngngoihe ofsilre solder
| ayer 6 while the lamnate is conpressed. The distance between the
first tebn aafl 8 andlitngepsetdod 1S5 floermechbetéees Tleeldetstbyetrinénal 3 and
conpression and the soldering of the first termnal 3 and the second

t er mi nal theandcthé prestialg/icuthrgebl pbefomsimg |syleterGrar.e perflorsmedy,
at the same tine; or (4-1V) The first termnal 3 and the

secord t ehm fiaksd tentacdl ehcindtther swidond hersohder 4 Satratiespds®do each
t her ebetween and the lam nate 20 including the support 1, the

adher endo2hearidly tdeedl &y €dopaedusy Sfeghe masihe|ayRled usedp) Nsime: the
first pressing/curing step is heated at a tenperature equal to or

nore thagutbe pespetatlds ehat rabigh dhe o i 5thé£rdd Ral aStaffetdure equal
second term nal 4 can be sol dered, thereby perform ng the sol dering

of the fibsdr @8 RAkn3c@AchiRe ngeEONHL 25F RNk HBlef BNEnkhBured product
pressing/curing of the resin layer 6 at the sanme tine. 54 6 may be

pressed BY, thOlr&XHNlaGeracPl £58iMhdY dlieeW dbpdihtei dd I at 8P Al rBe or
bei ng brought into confact with the second termnal 4 such that the

di stigncesbgtueengt henperstutermnal 3 and the second termnal 4 is
further reduced. "51n the soldering and pressing/curing step, the

t enper at ypg7gfual to or nore than the tenperature at which the first
termnal 3 and the second term nal 4 can be sol dered and conbi nations

(a) , (b) andpfc)yof the MelalodW e sl fcgm@iﬂg gﬁeeigk{?%&?%g@g%wg

termnals are the sane as those in the soldering step accor

the firsgcégrgﬂygd£gﬁgﬁe ;éyégg embodﬁ?gﬁ% %%e%%gaé%gge%hg%gvggggoﬂn

t he sol derirng and pressing/curing step is the sa used in

t he presgj ' t ording t.o the first_ enbodi nent.. |n the

sol deri ngéggéﬁ%%%is]% %’gﬁ%ﬁ%&%g{gg e%s%lgy%t%%%a%l%lségp f g aufd t9nment
curi the resi.n | ayer .6 ile pressing.t lamnate. with the

o edShr i JEaPY ik e Bol e Tnb SRR i ST SRR Y R SR of
6 while pressing.the.lamnate w.th t ressurized fluyid in th )
pressi ngﬁ%ﬁ&fﬂ%%ﬁeeglﬁég&edﬁwatlo t?fg%%']gr?fp%%%gi %%t{.hezﬁfﬁ‘i%g]telwlnal
t he sol deri and pressing/curing step, the pressing force of the
pressuri ze %IU? &'Cg]g?dﬁeﬁléjt 9t Hﬁlﬁlﬁ%}h%t%li% &dFﬁge{LﬁgtEh‘ﬁ%HY cEnRge the
adherend 2, and ihe esin layer 6 is in the range of 0.1 MPa to 10

MPa and PrEPethb ya?% fhﬁeqéﬁ%ﬁ§Qﬁ 0.5 MPa to 5 MPa. In the 25
soldering%and pressing/curing step, when the pressing force of the

pressuri @7+ ui d agai nst the support 1, the adherend 2, and the

resin layer 6_is equal to or nore than 0.1 MPa, it is possible to
dest&dy In the method of manufacturing an electronic device according

to the second embodiment of the present invention, the
pressing/curing step heats the support 1, the adherend 2, and the
resin layer 6 at a temperature equal to or more than the curing
temperature of the resin layer 6 while pressing the support 1, the
25 adherend 2, and the resin layer 6 with the pressurized fluid to cure
a portion of the resin layer 6 or the entire resin layer 6. In this

way, the resin layer 6 is cured.



55 a void in the resin layer 6 with the pressing force so as to be
buried in the resin layer 6 even when the void is forned in the resin

| ayer 6. As a result, a voidis less likely to occur in the cured
product of the resin layer 6. In additi®®n, it is possible to prevent
the 5 occurrence of a void in the resin |ayer 6. On the ot her
hand, in the soldering and pressing/curing step, when the pressing
force of [OAé2pressurized fluid against the support 1, the adherend 2,
and the resin layer 6 is equal to or less than 10 MPa, it is possible
to prevent anThacnedsg ratce hé Siezeunéd protiQcappathe uesfiorlgyes§iabgained
the lam nate, for exanple, the heating oven shown in Fig. 5 and

prevent t.hetk¢ ructariegfcuriagappapat sisdpmmticiteg ycoapeitat edepdriliGR] on
In the soldering and pressing/curing step, when the conbination 15 of

t he net atheshestahg fempdamg urkeandl thee Heanichd hedmeed Al Hiad SsoBddm@)nPrstep
(b), (4-111) the support 1, the adherend 2, and the resin |ayer 6 are
heat ed abraldpmeirat ohesegiialr to @ir foune ath@n-gkes g /g i ePet &b Ukeich
of the resin layer 6 while the resin layer 6 is cured. During the
curing pwotesge ddecsippdriellw,! hgtaghenendoddeandgt BEcgd0 n@sdm drayer

6 are conpressed while being heated at a tenperature equal to or nore

than t henbﬁ”ﬁﬁé@éﬂzﬁ@/@&ri’f? ghep huhfiichsti 12 bEIRA crd pRAtbd T8y Se§RE-formed
termnal 4 can be soldered in a pressurized at nosphere for curing the

resin layeteh, thdadol $erind MY, aktuke caFYAL LOLOr o fOF I thaed W oduct of
melting point of the solder 5. In this way, the distance 25 béetween

the firstnberddingh adeand obhaiseaod t%%rg}@%]%ﬁ%}.’éufﬁ%‘%%gp 18 p%r@g%é:ably

case, when the support 1, the adherend he resin | ayer

heatjgq ainatﬁ&%%(g%té'f?l%el%aéo%})n%e ESféPéﬂlivfl% Egéi%%ez%f 5% to 60%,

tenperature of the resin layer 6 while belng pressed by t

pressuri zgd &Jggt&dpfgﬂefﬁﬁy &3 tHLYeNh B bF §Yaels 5BE. heald NGy

tenperature may be equal t'o or nore than the curing tenperature of

t he resi a : i te rature i §.9 i r e

of 1000 ForS¥EEsRd SR e SRR, Wi BeORRRERb¥g Behdh, | 5 Mor
addi tion ti i IS r.opriatel y.sel ect ed dependi on the
ind of PeEToriEs e il | AR (B, CBE PR Eo RRER e iR e
3 seconds_to 120 m.nutes and.preferab in the range of 10 seconds t

00" nut BEo8HE T TR S g BB ocEegbYehBed b oo B s A evany Ster
and ;the 10 resin layer 6 are conpressed whileg bei,ng heat ed_at :
ondér at 7 CRGUA Y GFTRGr 6Ot RATTHE HE 803 FBANTOBE Rre ks 1§ the
in a pressurize Jmosphere for curing the resin.layer 6, gnd the .

st ancel Bvbaeh T SlaBE T RESRINEPR SN ELS i cd Leadogsible
result, the gistan e between the firsh termnal 3 and the _second
terninal *9 #¢IY¥Y CHE NG k&FEr OTsFREeCthRd IREPH Ty tdg Fesin layer
provi ded _between the support 1 and the adherend 2, the distance _
bet ween PheP RS 1111 tifd PAGRELBAGCYT 18I 8HGR oY VIR EORHS tedsi Felggpéing
6 is conpressed in the vertical direction. In this way, the distance
bet ween the hePLIRItETRSTAt Uy ey haet e Sdactel RpasuPROrS Tetibe edhergnd
this case, the conpression 20 pressure agplied to the resin layer 6

i s i49 t hér pafdeoreainlayes ¢ o 1o NEanghboodferbiaciuyr irtean gdgetapnic
0.1 MPa to 1 MPa. The conpression pressure applied to the resin |ayer

6 is thed¢vhee gfcaadrslingsta thy eeceondwailepdiment canphesprees ety tinyention,
per unit area. [0109] 25In the soldering and pressing/curing step, in

a case iBhehtwhintheadenbitnihe opuogd thodwsttalofnaher rasdn flaysme$ theained

solder and the termnals is (c) , when the first termnal 3 and the
second te&nnfmalpressing/curing step is calculated as follows.

(i) The resin layer 6 (that is, the resin layer 6 arranged between
25 the first terminal 3 and the second terminal 4 in the resin layer
arranging step) that has not been subjected to a heating process is

heated by a differential scanning calorimeter (DSC) under the



57 4 contact each other with the solder 5 interposed therebetween in
the alignnment step, (4-1V) the support 1, the adherend 2, and the

resin layer 6 are heated at a tenperature equal to or nore than the
tenperature at which the resin layer 6 gan be cured and the first 5
termnal 3 and the second termi nal 4 can be sol dered whil e being
pressed by the pressurized fluid, and then the netal material formng
the ter nmisasugamahchonfet sordert 5 inpasgrepeoti dedpesatinfe usatye md 25°C
the solder 5 to forman alloy. Therefore, it is possible to perform
connecti ¢ aéﬁn@éﬂhbascbderos13m¢@gﬁ$$$eandcceaeeuﬂélwé§lehayer &d the
10 wi thout reducing the distance between the first termnal 3 and the
second t empunalAZ ofl nedhigencasd edwie i hiliet Supper hedsutdeé. adhidnende Zesin
and the resin |ayer 6 are heated at a tenperature equal to or nore

t han t heltgrpebathavengt thdi sdnd heatediistbayen tbechaabing ur @thearat i and
first termnal 3 and the second termnal 4 can be sol dered while

bei ngb 15theeksatiby tiwe pressindtzed fthei gresbenfgatrnggt Sf@eriad Wrepared
may be equal to or nore than the curing tenperature of the resin

| ayer 6 and ibehéfrpenat whe sbmbhnelstiendnt sletdiRidy Aak Bnansghéler B2 of
second term nal 4 can be soldered. The heating tenperature is

general | yekB Gbgerangg &f HROC tin5QCmrGuREef erably in the range of
170C to 230C. In 20 addition, the heating tine is appropriately

sel ected by theikj ng OfrifiFadayer(sh. Eh%ah%@hh@gdtbpethé g6TEER hy
in the range of 3 seconds to 120 m nutes and preferably in the range
of 10 sep@pdest9o903Mm nutes.
10 C2(%) = {(A2-B2)/A2} x 100 {3}
[0073]
In the pressing/curing step, as described above, the heating
temperature and the heating time of the support 1, the adherend 2,
and the resin layer 6 are appropriately selected depending on the
15 curing rate of the cured preoduct of the resin layer 6. The heating
temperature may be equal to or more than the curing temperature of
the resin layer 6. The heating temperature is generally in the range
of 100°C to 250°C and preferably in the range of 150°C to 200°C. The
heating time is generally in the range of 0.5 minutes to 180 minutes,
20 preferably in the range of 0.5 minutes to 60 minutes, and more
preferably in the range of 1 minute to 30 minutes.
[0074]
The pressurized fluid used in the pressing/curing step is the
same as that used in the pressing/curing step according to the first
25 embodiment.

[0075]

In the pressing/curing step, the pressing force of the



For exanple, the support 1, adherend 2, and the resin |layer 6 are

pl aced in the heating oven such that the first termnal 3 and the 25
second termnal 4 are aligned and brought into contact with each

ot her. Then, the support 1, adherend 2,38nd the resin layer 6 in the
heating oven are heated at a tenperature equal to or nore than the
tenperature 58 at which the resin layer 6 can be cured and the first

t er m nal PFegrdrikedseboid agerimstarhd bawired esdhdénddnghihe sipipogt 1, the
pressed by the pressurized fluid. In this way, it is possible to

per f or m edhgernng2anan@rigdss/maaie tlayeresi ns | @y arhes raffgeeofali yni@atto 10
the second 5 termnal 4 may be stuck into the resin |ayer 6 while the
support MPat hedaghefendbly amdthderaress rof dy.ér MPaate Bedifed, hefiudre

the lamnate is put into the heating oven. It is preferable to adjust

t he di st pmeeshapveenitbessepportierl tdnd pdressadlerferde? osuthet baksstieized
second termnal 4 contacts the solder 5. Since the |eading end of the
secortil t élmidakgdndt aoiet demsnkbe Setdefidy the ssppessilbl ehkoadherend 2,
reliably performsoldering in the soldering and resin pressing/curing
step eveandhete trhee ifel dyat SCOSidynadf thher megkenthayer. 1i Bpdj g i Wiissible
the second termnal 4 is stuck into the resin layer 6 after

al i gnmento Bhetsegoadvded Mmalhed AEYRE 19k48eK 61 R Ont PRer S8 Ss 1y &foe so
while the support 1, the adherend 15 2, and the resin layer 6 are

heated. IBetBepbi POri&APES &inK &-dssimata R bl eybar liMehi fhd e@ol@r&ds I®rmed
preferably in the range of 40C to 250C and nore preferably in th

range of ;806n40rdS80C. 1M0an d.hepheat oy, 1eNRErRALiW €<l _SLebQ {€ely to occur
above-nentioned range, it is possible to ‘ensure the fl urdity of the

r es'er I aYﬁrtHé‘cEPQdiﬁJo%rc‘tr@f apd feesarmgg)eprsessm%/aa%aw S{eRs YMULH 16

wi |l be described bél ow. Therefore, it IS possible to efféctiively

renove a@ooﬁkggeifﬂ:l FhoN. e s dacss of \;otl%l 59 CE%% rTes:Ln é?\\pgg khe

second termnal 4 is stu Q@Ento the resin |layer ter gnnent ,

e om0 e 0 A8 0 s o
The COWDF§§§5 ,{ﬂ%ﬂr?@%l% ;_QIBEIS%EQ%F;H]I%H% l lgn .ed ar’id 'gge adherend 2,

preferabl'y in € range o TroF e

pref er ab| hd! trhé h%Sl%b Jf:‘ 60 gl I\/Pal tt% 5 %ss %Sgsiﬁﬁiﬂiponpr gjrsé:jaogs:Lble

pressure 1S in the 1a Pone rang
th t act bet th f 3 and. th
e A AT 5, D Ll B e

soldering_in t | deri ng.and essi ng/ curing, step, wil |
e descr LBBInBEFovier SxamBI hE R R B e SRR &ﬁed’ghhae% Bigvent
and conpressi on erforned at the sa time. Wien the heating
and conpﬁggs?fbﬁug’?%r%e? oriHe FRRAAAY S 4T PRe Y] Fo’fﬂg’ﬁéﬁgﬁ?e@o stick
t he secong g mnal 10 4 into the resin layer 6 and it is possible to
easily bF ﬂz nto contact the solder 5 on the first termnal 3 with
the second termnal 4. In the sol dering and preSS|n%/cur|n
step, when t h&dSHPREEFHATOFUFHRY fdeR, Adiainos eif orming threranirideyer
5 and the termnals is (c) (4-111) the support 1, the adherend 2,
and 4the Pediile Byesséngriadadaats uith thenperasurbzequEiuichisrthrsamne
than the curing tenperature of the resin layer 6 while being pressed
by the préddig MeEHof|Qfi guring e reedinnlaygec ehike @;re@@lnmtm@amh@ate
curing process, the support 1, the adherend 2, and the resin layer 6
are conpwe‘ékséleEéSbénﬁgdh’éhme@ iat taetzermﬂatq/rcelmqmstep arcomting to
than the nelting point of the solder 20 5 in a pressurized atnosphere
for curibhiget hersestmpodiresnts and the di stance between the first
termnal 3 and the second terminal 4 is reduced. In this way, it is
possi bl e[8@7perf orm sol deri ng and the pressing and curing of a resin.
When t he conbination of the netal materials formng the solder 5 and

25 The soldering step of the method of manufacturing an electronic

device according to the second embodiment of the present invention

is the following step:



25 is performed by the nmethod (4-1V) in the soldering and
pressing/curing step, and the warping of the support 1 is less likely
to occur. Therefore, a void is less likely to occur in the cured
product. In 60 addition, when solderinggis performed by the nethod
(4-111), it is possible to reliably perform sol dering. Therefore,

when the conbination of the netal materials formng the solder 5 and

t he term nal s (EsI{chhe idistangesbebiveen dlapfiopti teehinakleaendt bee second
met hod 5(111) or (IV) in the soldering and pressing/curing step.

[0110] Ateamipahod bf pedfcsdrniwiyllsoltder ilaginkitkeipel idiny nghpregsgpory 1,
with the pressurized fluid and curing the resin |ayer 6 at the sane
time in the sdheleendd arddptbsscmgd wrnoagcst ep, thorreexanplgeri 6 &irged in
10 7, the following nethod is exenplified: a nmethod of introducing a
pressuri tbd prlessirldy and rappkgpnys hdatad 40 4 hempdbatend sydalomot e more
upper side using a press provided in the heating oven 8 during a
process thaheahé ngetberstuppordt whilde cadheiend 2ermndal h® 4188itthd ayRiond
6 in the heating oven 8 while perform ng pressing in the heating oven

8. 15 Speeihigal ldycarmbpressidredyremitdad: the skeohaatd mg rieMen b8ingMtought
t he support 1, the adherend 2, and the resin |layer 6 are attached to

the pressntIhedntidie ressue é@@dél:ws d b hehy BohedHeeths or i IS 825%hinal
the internal pressure of the heating oven 8. ‘Then, the support 1, the

adher end32ananghé hge£6%d Nt d AY8ia 16 @rﬁﬂﬁﬁ%@dsbﬂdwesheay ng oven 8 20
at a tenperature equal to or nore than the curing tenperature of the

resin layer 6.2fpf) exadi8st18Q6mihal 9040 %ege%hhetgﬁhfﬂapr@%?ﬁﬁact

by the pressurlzed fluid 10, thereby curing the resin layer 6. During
10 each other with the solder 5 interposed therebetween and the laminate

including the support 1, the adherend 2, and the cured product of
the resin layer 6 cured in the pressing/curing step are heated at
a temperature equal to or more than the temperature at which the first
terminal 3 and the second terminal 4 can be soldered, thereby bonding
15 the first terminal 3 and the second terminal 4 with the solder 5.

In (2-II), the support 1, the adherend 2, and the resin layer
6 may be pressed by, for example, a pressing plate with the first
terminal 3 being brought into contact with the second terminal 4 such
that the distance between the first terminal 3 and the second terminal

20 4 is further reduced.

In the following description, in the soldering step, the
temperature equal to or more than the temperature at which the first
terminal 3 and the second terminal 4 can be soldered and combinations
{a), (b) and (c) of the metal materials forming the solder 5 and the

25 terminals are the same as those in the soldering step according to
the first embodiment.

[0078]



the curing process, for exanple, after 10 mi nutes of heating at 180C

in the pressurized at nosphere, the press that has a press surface 25
heated at a tenperature equal to or nore than the nelting point of

the solder 5, for exanple, 230C and is pyovided in the heating oven 8
applies a load to the adherend 2 fromthe upper side for, for

exanple, 61 15 seconds at 180C in the pressurized atnosphere,

t her eby perfofm hge sokhtrectipstept hthhehsat ey tempEhat-uire, of nthdesupport
sol dering and pressing/curing step, during the curing of the resin

| ayer 6, lsotUeradiyemard] 2heaondrting @fracherodsch dAydre Gearie peyéorfedired
at the 5 sanme tine while pressing the lamnate with the pressurized
fluid inia teatpetsaicdgpicessugi gieeh dtsnegphtrien ofheofoldhen tie (hmgaerature
(f) are given as an exanpl e. (d) The tenperature of the sol der

5 and t hetseciortdtherminsl tdrimhes Padses] theasamindet @imia th ddrebsddletered
5 and the second term nal 10 4 can be soldered while the lamnate is
pressed bydthe quessiriated f beldcteadid et eapgeainiiiich fBenta@kNeg rate
for a predeterm ned period of tine, for exanple, 5 mnutes to 180

M nut es. oENth8i sur&y prdiidiondi 8He0feiNe SOfdders arand the SELdding step
termnal 4, the curing of the resin layer 6, and the renoval of a

voi d areipeefaaredo db hére Theart eMpenafdy QranLlet.heT%|l§j@ét§1c§%rﬁ§@rature
second ternminal 4 increases to a value at which the sol der and the
second t esmhBAkr41 LaN Pecisdl daiRd ohilh othe ol aghrat gnd So L £5S86h PYin the
the pressurized flurd, and the tenperature is maintained for a

predet er phagd Beripgeeftdizmyod or 1XanR! 8o1deSLEQNISeh 0 ik i -
t her eby bonging the 20 solder 5 and the sgcoﬁd t%rﬁ?ﬁgl 4, %Lenf't glme

tenpey at gre: P g8 10 @halte ahawhi chyd *Eﬁefé?&#ﬁ : %%glﬁg %ge@ﬁé §%sin

while the Iamnate is pressed by the pressurized

t emperat yhGel: S WAL AL ng%egs%sﬁgﬁwg@mgeﬁqrsi 88pPhptl Mo Yerected

exanple, 5" mnutes to utes. , the ng o

resin | aéﬂgg?ﬁdfﬁ'? otrpﬁhéq{sm:\{oglag %o%%e@SvﬂﬁiﬁLﬁﬁg%ﬁr@;e”fg which Ehié fsc)uring

The tenperature t1ncrease alue at ic in layer

d whj t ' ' hy. t.h i.zed flui 6 d
Che. t empe? o7 51 e 1 ChaeReRoR TaF Che Fhatit BH nad ren s bt Crp - fains
exanple,sgeninutes t.0.180 _m nute

t hereb ur i the resin | ayer 6
and TembUTRg B VO T THoRT PRECt BHRRra dHoDT "EHe ol BAT BE4idid fidte is
sec termn 4 jncgreases to al ue at which the solder 5 d )
theq3eco @t nrhat™ Hféﬁaﬁges8?d LR (7 ?ﬁemFﬁﬁFﬁﬁi%P?f?ﬁé%%ﬁé%%y in
by the pressurized fluid, and the t erature i s maintained for a
predeterﬁ?ﬁeﬁaﬁ%ﬁi%% %ﬁ 1§ 7rRRds gP gﬁBPQFe§'seconds to 10 m nutes,

t her eby ES@ﬂ%ﬁg the solder 5 and the second termnal 4. In (e) and
(f) , th ing between the solder 5 and the second 10 term nal 4,
the curing of _the resin |layer 6 and the renoval of a void are

i ndi vi dual | y Por¥f nif A1\ st ery h@hson dinfig ChEPheahl Phe S of e rmetadhd

the second termnal 4, the curing of the resin [ayer 6 and the
removal BRtariale iearipg pee rorded arenchéhsdmeningds is (a) or (b), (2-I)

20 the distance between the first terminal 3 and the second terminal
4 is reduced while the support 1, the adherend 2, and the cured product
of the resin layer 6 cured in the pressing/curing step are heated
at a temperature equal to or more than the temperature at which the
first terminal 3 and the second terminal 4 can be soldered, that is,

25 a temperature equal to or more than the melting point of the solder.
In this case, the distance between the support 1 and the adherend

2 is reduced and thus the distance between the first terminal 3 and



[0111] 15The same pressurized fluid as that in each of the
above-descri bed enbodi nents may be used. The pressurized fluid is
preferably gas, such as nitrogen gas, argon gas, or air. In

particul ar, non-oxidizing gas that is imngxpensive and prevents the

oxi dation of the support 1 and the adherend 2, such as nitrogen gas,

is preferable. 20 The curing rate of the cured product of the resin

| ayer 6 Gbtafmednd Famuingd! deks mepdunedor edsvagecurdimgestbp ¢sred product
preferably equal to or nore than 80% and nore preferably in the range
of 90% t ©£100¢6 r¢sin hieavest bodusednim uflae e ssg ngil celréayr shep Tevimerided
according to the fourth enbodi ment of the present invention, the

curing r aesweent hiee 25:ppmed lppoaduthe oddidresndae 4,n thay ét sBanbd diatedeem the
the sol dering and pressing/curing step is calculated as follows. (i)
The resi suppyet B datdhiesieriche fesredbeyerwifi lar thrgedrbet peeiuctIdE the
the first termnal 3 and the second terminal 4 in the resin |ayer

arr argi ngestep)aydmtc basedan bRernpsady Ref thtimpsheptifngoppeeessdi 5n the
heated by a differential scanning calorineter (DSC) under the

measur emeakrteoali fioastdéna PRAsULeRRNt, t eRReRattiscE angevecdn 38 Filrat
300C and a rate of tenperature increase of 10C m nute, and the anount
AS of heakrgengl at ethdtthkhsbcdbhderdmnirRasur ed. rédidedhe theshis | @Y&S, &he
havi ng the sane heat history (the heating tenperature and the heating
time) ascbhptebBibhHradlek Bgp N RILERENA LY bRIGSEERF $hRl P& £d aver
and is heated by the sane neasurenent nethod, and the 10 anount B5 o#
heat gengratesdain il dridB ihg/BRASHECGref idd )i ALElr FRfgEALE EH MBS to
calculated by the follow ng EXpression 6: CS(% = {(A5-%35)/A5} X

10009 [931@ba! andheramihad of; MMy actid Rg anos! AeLregi & @eYi cay

according 15 to the first enbodi nent of the present 1nvention, in the

pressi ngesltd%%@tgﬁg&ggxet&%feegbgf% 3y lo @Rgtsﬁg%'{rgquyg ;Snf%]q:ﬂea%lgﬁtc?f the

is pressed essuri ze suc he res

|l ayer 6 Lsg€LU$ n Wig resi ar es..
Therefore,sa vo?g ?s@1§§%ﬂﬁ}éé fpggﬁ%%%%%eﬁhifﬁggéﬁfeﬁg%r%%ﬁ%tér??'is
possi bl e g@agg prevent the occurrence of a void in the cured product.
Thereforé, n an electronic device is heated at a tenperature equal

to or nore thf@ # oi,nt. of. _sol der ort, ci.rcuit .hetween
a

adj acent termn Iggosr%el!s(%/\%%q}nﬁgﬂ&par tllnnaI Froh jf;\n\s/hl'i”dc}il sHBt AR e of

24 Okl S PRRELPLE LG BREHE o 15 ARAE 98 SLRSIPE 2R, e

et ud R e Safpporim A b 2eh &P B8R EE PR bt (Fordpetf R pther
o prevelt o HoTtRALIRR of PHICOPARE FOGHAOPAYER a1 r Ghe bR bR § e

the gap ?SE\IAf)entﬁehesu%%%pr%r tl, ltﬁlg dactil'?c—:?reargc:E1 %r,eg?idzt{qg ctzlr;reeg exgriopc?uecrty 'of the
resin layer 6 cured in the pressing/curing step are heated at a

20 temperature equal to or more than the temperature at which the first

terminal 3 and the second terminal 4 can be soldered and then the

metal material forming the terminal on which the solder is not provided

is diffused into the solder 5 to form an alloy. Therefore, it is

possible to perform soldering without reducing the distance between

25 the first terminal 3 and the second terminal 4. For example, it is

possible to perform soldering by heating the support, the adherend,

and the resin layer with a solder reflow apparatus that does not



5In the first enbodi ment, before the resin layer 6 is cured, the

first termnal 3 and the second termnal 4 are soldered. Therefore,

the spreading of the solder 5 to the second termnal 4 is not

prevented by the cured resin layer 6. [§413] 10In the nethods of

manuf acturing an el ectronic device according to the second, third,

and fourth enbodi nents of the present invention, the resin layer 6 is
cur ed whickaprhes| bheneiteed Pyacassedfbyheheepimskaydzéd f [nithe Saolgaring
inthe resin layer 6 is crushed and the curing of the resin

pr ogr essesepTherei dhe, camyonalt ion lodsshé inledlayl 15t &0iats fronm nphehe wedler
product. In addition, pressure is unifornmy applied to the support 1,

t he adheberdd2thandethenaksiis| &yler @-IN alhle diiseaticenbebyethethe first
pressurized fluid. Therefore, it is possible to prevent a nolten

mat eri al tetmiihelr 2sand| @yersdcdrdrndiidadiing tsopetibeedaph et ween ddport
support 1 and the adherend 2 to the periphery. 20l n the second

enbodi et , tleé tethdhend 2 shntietig ralredl prodiibe Seaad reeinl Daled @rRired
aligned with each other, the resin |layer 6 is cured and the first

term nal i3 e ﬁﬂ&ﬁ@mm@@ﬁbﬂ@ﬂ) #raheaselddet e chipriefore, efial Sto or
possible to reliably prevent the positional deviation between the

first tengirBathadnafle el AP MMahet sodBehs 5i, ntheeeﬁgcgéﬂformng
enbodi ment, before soldering, the resin layer 6 is cured her ef or e

it is p_0§§!LQé§1ﬁ% PEEN EhEhCoRSEAH ¥ RIIE @ rOfna ryé)dadt qtﬁ%et_»eatgafeﬂﬂm@ the
the resin | ayer when sol dering is perforned. In the third

enbodi meghj gabt®raddhencest Anl AYeS 1§ is Cuiﬁdclf?e Isbtlhb%ﬂq/al s€peid dering
pressed, soldering is performed and the resin layer 6 1§ cured again

whi |8y bek BG,R3R%: b JheEe{ AR (5-15) gggﬁ:’ A egal,tt %Q?«%‘f‘;ﬂhg tl:ae support

occurrence of a void While ensuring th ng o

to the S§Conﬂ1éferdﬂg |a4ro:t is leA§ ll'ketl té%"érfg' é‘é"iﬂ'ﬁ?@ rga%ﬁﬂcﬂ%t

is also perforne en the Irst termn and t e second ter n

are bond i S S hregse

heat ed. ere ore ﬁ(j] \g%gs??’ fnggt%ﬁpélg%ﬂ%{%qg gccur’rggcgsyodsmble to
whil e en e [ f der 5 to the second
terninal§§iiggl§q)ﬁé9]§P ﬁﬂg?gg? tﬁh?r fent’, ?ﬁ%-%ﬁﬁlng oPthgn of the
resin |laye and t he bondi ng of the first_ter 3 and the second
termnal%i£ én%%?thgh%dgé?n% g oL RE. 5Tﬁ8$e€€? etqu%Q assi q in
to reduce, t he nufacturing tinme. 1 fourth .
{0 TREUCEL e AL UL 19 U IS L Lourth entiod rent, afeﬁdermg
ot her, the %aglnate is pressed. The pressing nmakes it possible to

i ncr ease™th ensity of the resin layer 6 and reduce the vol une of

the resi ¢§¥ﬁg 6. Therefore, it is possible to apply force in a
directi oh® ich the first termnal 3 and the 20 second ternminal 4
are conpressed When the first termnal 3 and the second termnal 4

are bonded t %%6Hraf1ﬁefratec Rt thent iR PredpresdelP By egif kaseT 6 obtained
Ther ef or e, ossible to prevent the flowng of a resin due to

t he foan%hgt%$ % N @Rl se PaRderRbIYr el e ERCPHIERNS dihan 30% and
devi ation between the first termnal 3 and the second 25 term nal 4.

I n tdfe fRepse Peeforaltly amodi fenhtoy, mwiven thhe PBSin PhyéﬁfﬁﬁﬁbQQmﬁh,

the lamnate 4 is pressed by a fluid. Wen the lamnate is
manufacturing an electronic device according to the second embodiment

of the present invention, the curing rate of the cured product of
the resin layer 6 obtained in the soldering step is calculated as
follows.

25 (i) The resin layer 6 {that is, the resin layer 6 arranged between
the first terminal 3 and the second terminal 4 in the resin layer

arranging step) that has not been subjected to a heating process is



66 pressed by, for exanple, a press plate, it is difficult to prevent

t he occurrence of a void in the resin |ayer 6. However, when the

| am nate is pressed by a fluid, pressure is applied to the resin

|l ayer 6 in the vertical and horizontal gprections thereof, which

makes it 5 possible to prevent the occurrence of a void. [0114]

(Resin | ayer 6) Next, a resin conposition formng the resin

| ayer 6 hawitag Byf husiféeremtivhl chrdminedaloninetest HB8S) oinder the
manuf acturing an el ectronic 10 device according to the first to

fourth emsedimenestofontict presani d measuiremenic| tebpedatere berhgdEarh 25°C
conponent may be one kind of conmpound or a conbination of a plurality
of conpotrd300{0EIE] aTheteest rrarpepesiureointveasaepft A6 Césinutayeand the
having a flux 15 action (hereinafter, also referred to as a resin
conposi t empuatcABdoigh¢at tdengratssintat mhant itdme idschedesradconpound
having a flux action and a thernosetting resin. The resin conposition
according to the) mMeseasinhigrdy 6rhaveEyng thkudmeakeat oMW (BAY iHGtA ng
flux action a flux activating curing agent which acts as a curing

agent of tamg@ritersnse! thohd=edng. t {)16F that inTtee beekBiagyBasihd Gtep
according to the present invention nmay be either a solid resin

conposi t kA8 Bheasbl @t Uhd eStdp CIMMASHdrent ah@lls] hdatha bhetRoseihd ng
resin contained in the resin conposition according to the present

i nvent i oReksubheRBMdtHIBI bitd! t1HE badunbUs3 @@ABRLESydher8Qfd hRCE e time
an epoxy resin, an oxetane resin, a phenol 67 resin, a

(met h) acg ¥l gkgsheshn, an unsaturated pol yester resin, a diallyl

pht hal ate resin, and a mal ei m de resin. Anong others, an epoxy resin

i's preef erabl eq; The £poxyideSidtd THU)t Akl v 4300 8EACEy! EnbSrEXE&k] £t
incurability, preservability, and heat resistance, 5 hoisture

resi stange, gheqigal.resistance, or the like in a cured product.

[0118] The epoxy resin contained in the resin conposition
accor di ngzt e tge{eﬁg§§@f/ﬁyygpﬁkﬂp na.4pe ei ther an epoxy resin which
is a solla 16 at roomtenperature or an epoxy resin which is aliquid
at roon1%§g§§iature, or both of them By incorporating the epoxy

resin in e Tesin conposition according to the present invention,

Lo be T urt netn ke SE3AA0 8 HELLEDSCORIHY '8l 2botREni LY Yocdraing

15 to the second embodiment of the present invention, after the scldering
step, a non-pressing/curing step of heating a non-cured portion of
the cured product of the resin layer 6 obtained in the soldering step
in a non-pressurized atmosphere, such as at an atmospheric pressure,
to be cured, thereby increasing the curing rate of the cured product

20 of the resin layer 6 can be performed, if needed. Preferably, it
is possible to increase the curing rate of the cured product of the
resin layer 6 to be equal or more than 90%.

[0083]
{Third embodiment)

25 A method of manufacturing an electronic device according to a
third embodiment of the present invention bonds a first terminal 3

of a support 1 and a second terminal 4 of an adherend 2 using solder



15[ 0119] The epoxy resin which is a solid at roomtenperature
anong the epoxy resins contained in the resin conposition according

to the present invention is not particularly limted, but exanples

t hereof include a bisphenol A type epoxyiresin, a bisphenol S type
epoxy resin, 20 a phenol novol ac type epoxy resin, a cresol novolac
type epoxy resin, a glycidylamne type epoxy resin, a glycidyl ester
type epoxytq eseatracatiygeonestdiheparyorediand thd aghegensfiincChemsthod
epoxy resin, and nore specifically, ones containing both a solid
trifunct cénadnepoxyurigsy enaatieat corsoldavivel aeqtypel #pbx pardsirms a resin
These may be singular 25 or in conbination of two or nore kinds

t her eof . lp@220jriErayieppRepres] arnAnging 8 redimliageat6 havimyenfénataate on
anong the 68 epoxy resins contained in the resin conposition

accor di ngetecthetlps eSiendt iterannhindn3 iandahepaetoodl etnyidd Imdt ed, bédonded
exanpl es thereof include a bisphenol A type epoxy resin and a

bi sphtenoltoFebyhectipoxy desdigramshtt ese way abegsingutie Ofrsh terminal 3
conbi nation of two or nore 5 kinds thereof. The epoxy equival ent of

t he epoxygntdesha wbtohdi Sedmindli4l 88 JeoWBridePevakued bshprkef er ablyt
150 to 300, nore preferably 160 to 250, and even nore preferably 170

to 220. Eb@sgiﬁ?mg@ﬁ@gm ofneheass tie rbeinhld pkagewhatie phRedding the
cured product of the resin layer 6, and thus the sem conductor device

is reliaBlpppreve athd baAEPehAT i iaNptBEsUWRL PEAGE181i,€a 8881 NELg step
reactivity with the polyimde resin is reliably prevented from being

reduced. oF0d8dding the e eadinRga@muity afhd RicsohbetBRaShLt NG &H Rhe
in the resin conposli ti on accordi ng to the pr esent 1nvention Is

prefry abkyidert Gard a7 3%BY WS &Y 31 biditefod sEé?f@rf M P the FO%PY aver

wei ght, based on the constituent naterials of the resin conposition.

The bl engié&éd@ﬂ%h(ﬁffitr}%ec gggégyﬁ&y&h%d es%gg 01108183y the supr%)rt

conposition wthin the above range  can provi good curabi ity duri

el L1 ng BeRavroreort R Bl b e P 23 O L her A

curing aggpé4§s preferably contained, in addition, the conpound
havi ng a ux action, in the resin conmposition according to the

preset | TYenk) Ul TSR ALAIBLEL (P OVt DS RUCRBLL! Ay 25 el
COMmS LS A RIS AL I BLESEILLIVEILERD LR 10 sugporet, che
" the. TELFR® COMBOGIA] o GPeTHIHreton: FHecHoam "EREIEa ho Seme ter
I's pref eg?btll}/e ?:e%g%nféjmx\:mf%aving a flux action, the resin layer arranging
step, and the alignment step are the same as the support 1, the first
terminal 3, the adherend 2, the second terminal 4, the solder 5, the
20 resin layer 6 having a flux action, the resin layer arranging step,
and the alignment step in the method of manufacturing an electronic
device according to the first embodiment of the present invention,
and a description thereof will not be repeated. The first
pressing/curing step, the soldering step, and the second
25 pressing/curing step of the method of manufacturing an electronic

device according to the third embodiment of the present invention

will be described below.



5 the resin conposition according to the present invention contains

the epoxy resin as a thernosetting resin, by using a phenol as a

curing agent, a good reactivity with the epoxy resin can be obtai ned
for the resin layer 6, and further, |owsdi nmensional change during
curing and appropriate physical properties (for exanple, heat

resi stance 10 and noi sture resistance) after curing of the epoxy

resin corP4BRed in the resin |ayer 6 can be obtained. [0124] Wen the
resin composition according to the present invention contains an

epoxy resin afha meehesset mamy fresiuninghen phiewironis dentaenadcasding to
curing agent are not particularly limted, but those having two or

mor e f untheoblal r¢reoipslinknchofrdhe ppabkatoinvardtiomgewiaeht i bdlgpogyforms
resin, and which can pronote inprovenent of the characteristics (for
exanpl e, theatreseéni $tpaceaamnhaingtzirap r édicsstedrnigeneat thepeutbd first
product of the epoxy resin in the resin layer 20 6 are preferred.

[0125) Speesbingéxanphessiodp f hehe herioles iay istgpt, wanar ther eetungt i onal
groups which are capable of reacting with the epoxy resin include

bi sphenobrAsstayyagei byl stésphenolstdp difabbyibiibgsphensl réc biphenal ,3 of
25 bi sphenol F, diallyl bisphenol F, trisphenol, tetrakisphenol,

phenol newel agspoand @hesehe NEVEOIRE LerdiPRI Whb £ Rt H eRBle rRAMOP a6Si ANt he
cresol novol acs are preferred. These can provide a renarkably

appropri abedé® Feld Miextasiday 19f cbhfebeStie | Yo andnbiMphevVedhidieend 2.
reactivity with the epoxy resin, and in addition, provide superior

charact erhatiiGs {h@hea¥Hl Lo ARATL F2RTTH ARG aNdcPbSidb@vice according
resi stance) of the cured product of the epdxy resin in the resin

layerp 6. ta[tHe26hird emboWARRNY¥SINGHA PhanQlt DRYLLELAS wﬁeﬁ%ﬂ@geégﬁrﬁayer
contained in the resin conposition according to the present

i nventiog, 1 khg-0Lendi Ngy AU el e LI r39°Rhe! B tha '£3L8 of
conposition according to the present invention'is prePeragly t'o 30%

by wei ghabtamg&r&%&g)got@{]a& 39 &k &%s%i‘yagg%%%t eaaésa.on%}g}%fore,

constituent materia e resin conpositi y “adj ustrng t

bl endi ng aERUN. ol the £4EL NG ROETCd 1) WDGLesTn SOURASLE ANCLOGDE varie

wi t hin the above rang ernosetting-resin can be reliabl'y’cure
for the ] , he_t her etting resin,.and the unreacted
cur i ng- agoet Wl 1 aREnhste el TR RE 1 s gel RSrhfer YHRase

Thus,- occurrence of _nmgrati.,on due to _exi.stenc f these residues can

be. et or LBl 5 bt RVeRt 66 O g1 EPRRARE, Bhe BRkh (S ®, Whter

t hernmoset ti ng.resi,n contai.ned i he resin conposition accordjn 0

Hhe pr et it et R FRRL RS R el e SRR e i e S rena

t he phenol Hovolac resin.n%¥H§?.d f.i ned a%,an uivalgnt b seg on the
Ue%ﬁx k&

epoxy re¥ihl! PRFFFIHEEC iV L P e YpREROPTHEY of HESE the

based on tTS epoxy resig?i§%§§eferablg 0.5 to 1,2, nore preferably

0.6 to 1521OGhUNASERr AT HPY yIETPES1E. G8 CRYIRANFANS R Hhiferesin layer
bl endi ng_anount of the phenol novol ac resin based 25 on the epoxy

resin to®beCvitt FRFIEhe AR ey 9378 5enher noset ti ng resin can be
reliably cured for the resin layer 6, and the thernosetting resin and

t he 4thr eact edt 2 Ut iy vayent t dre AoEsOAEetO fFmhably prevent the occurrence

of a void in the cured product of the resin layer 6.
[0086]
The first pressing/curing step of the method of manufacturing
an electronic device according to the third embodiment of the present
25 invention heats the support 1, the adherend 2, and the resin layer
6 at a temperature egual to or more than the curing temperature of

the resin layer 6 while pressing them with the pressurized fluid,



71 remaining in the resin layer 6, and thus, occurrence of mgration
due to existence of the residues can be appropriately prevented.

[0128] The resin conposition according to the present invention may 5
further contain, for exanple, an im dazgte conpound having a nelting
poi nt of 150C or higher as a curing accelerator, in addition to the
curing agent as described above. By this, curing of the resin |ayer 6
can be ré&hpabby @aririced poutt lcand! tihesreshe legicirabi | iTnytbfstwegy, the resin
sem conduct or device can be increased. Exanples of the im dazole 10
conpoundlhgekng asneltemg point of 150C or higher include 2-phenyl

hydr oxyi m dazol e and 2- phenyl - 4- et hyl hydroxyi m dazole. In addition,

t he upped0DBAIt of the nelting point of the imdazole conmpound is not
particularly limted, but is appropriately set, for exanple, in

cor r espondencénwitidh ntedche affi mgnt Eapewatny erdelengrout & ndgedicofaddrerding
resin layer 6. [0129] When the resin conposition according to

t he [ eseot thavenifdremondiaiat sfchhanpiresdazoleveonpoundias cutidd Gite
accel erator, the blending anount of the curing agent in the resin
conposi tbeNths 20red epesdabtty <k A tresieYibyeweibgBbia@AEdNDf €che first
preferably 0.01 to 5% by wei ght, based on the constituent materials

of the rpskssCRGPOSEihPRteBYiadipStddra dtha Dpkendbpgd amatd cabihherate of
curing agent in the resin conposition to be within the above range,

it can nphe ehf&gtpyedvct WICHRN rasia GHyERdcacsebaL At An\oridd R8e range
thernosetting resin to 25 inprove the curability of the thernosetting
resin foprtiie ££S00% | a¥e HreadaiNe WBl LhBIr¥h§eosttys ofo i’ f @3 most
| ayer 6 is not so high at a nelting tenperature of the solder 5 1In

t he jresi it h89-d 5op0oSst blig Lt 95 ' ; ;
Favaranl DSt Gy e e ST DR bR IRy e\ B Bl b g/ curing
curing a er r r ahQv [ [
conbinat%gﬁﬁbfﬂ%aﬁ§8?§ﬁggzgﬁ%%%gbt ergggégg€%T%f?g%%§Fher? %&ﬁ?? 55QQHCt

conposi t&)fntl‘?é;%ﬂﬂqg.am%rt ge LeB804 4 Fg?sgﬁ%rgggir?ngf%%ﬁ{g step by

contain a coupling age ux activator reasin

activi ty%&grg) ?1&19@%8%%%e%@_{%1§9t}? fﬂe%)%f%x% ;J(eérﬁpergg uJ\:/éaraitn%;flﬁgggxiléjie/i%se of

for inpr ng vari o aracteristics as conpati Y,
stabilit nd. operabiljity of the resjn, ..n addition to the_conpoun
havi ng ayl?? %qua}t:’c(friecog’ a#\ tahcg’letrheélrdrr%é eat‘?(%l r%‘ S &SPAT ‘—i‘)‘ieﬁ]é'ByIn the meq'hOd

| DO BB SOUBLLD SO, LEBIRCCaTRIBILLON, 15 ¢l g0
support %ngg in?enn’gdgtert%ned p%:e%%?ltbelnirggltcggltl, i Q}% eggre{jﬂg [r0a1t3e3]of the cured
product of the resin layer 6 obtained in the first pressing/curing
step is calculated by the same method as that used to calculate the
curing rate of the cured product of the resin layer 6 obtained in
20 the pressing/curing step of the method of manufacturing an electronic
device according to the second embodiment of the present invention.
[0088]
In the first pressing/curing step, as described abowve, the
heating temperature of the support 1, the adherend 2, and the resin
25 layer 6 is appropriately selected depending on the curing rate of

the cured product of the resin layer 6. The heating temperature may

be equal to or more than the curing temperature of the resin layer



Exanpl es of the coupling agent include silane coupling agents such as
an epoxysil ane coupling agent and an aromati c-contai ning 20

am nosi | ane coupling agent. These may be singular or in conbination

of two or nore kinds thereof. [0134] 44 The bl endi ng amount of the
silane coupling agent in the resin conposition according to the

present invention is preferably 0.01 25 to 5% by wei ght based on the
constituént Faedreatsnoftannenadging dongeserrdhy [01856¢ ra3ge of 10Mhdh to
the resin conp03|t|on according to the present invention is |iquid,

t he resi 505Rpesit poafacebivi hiy the ttengy eseritb0°Gy ént R6A°Ean Bee heating
applied onto the support 1 or the adherend 2. Further, when the resin
conposi t itaneadceogdnagal byt e mMQSBnuxinMéNLEbmdmmtealtd,66 nheutesi and
conposition according to the present invention is dissolved or

di sper segrefieaabdl/vént the mhwge aoff €siminerenitsh, 30amdnizhesr esi n varni sh
can be applied onto the support 1 or the adherend 2. [0136] Wen the
resi nb confposefi on according to the present invention 10 is used as a
resin varnish, the solvent is not particularly limted, but the

sol vents whi C'h]harprdaﬂlﬁ!iflie&itﬂ&ll@b@i\s%tﬂ@_&mth@eﬂlﬁgﬂslbtém raterd@lstep
of the resin conposition are preferable. Exanples of the so ?vents

incl ude Ket enesssushagsciacetiongl ifethel pebB¥hinketaneng NBtdyladsnhutng to
ket one, diisobutyl ketone (DI BK), cyclohexanone, and 15 di acetone

al cohol €BAAFirafosmbb8ihyel ocar bons such as benzene, xyl ene and

t ol uene, al cohols such as nethyl alcohol, ethyl alcohol, isopropyl

al cohol, rapdon-butyl al cohol, cellosol ve-based substances
suchasnet hyl cel | osol ve, ethyl cellosolve, butyl cellosolve, nethyl

cel Igsol ve aceta a I
acetat e (BCSAj% ﬁ??re?{/% . py%@gﬁ/\g?r%%%%tﬁ)% o, 28fle Y ‘%‘I?% aﬁ’c‘%%ecﬁf?ome

S ot hoyy PETRL foed Mok %d SgaSnaE OR Fant %%naﬁé%;aﬁ e, FERRPT T e TRO
cont ent Qghggsnao%e Mg t@%smﬂ nygér@'i%] ft%ge&%ggl XfV\%tfngggo 10

range suc COI’lt ent xed in t solven

E ﬁe68?’e§%n?‘§é€§tp¥%€%ﬁ¥ﬂl§ Ui e p8ee e G S VP Rt °R1a323°# ot ‘Arot
| ayer 6 g?gséhﬁg/lln} ha %%Jre§m¥h|%y rGSSﬁégbgg %g}g e Q%QEEessurlzed

support r E}
r.e ordi toth

t h t
oo e T Lo P O R o PR R n e ohBsAdaiend 2,
?Ffﬁi?é?%vﬁ&fi??e L ”t AP T Dir LB He ColBBRr Al g P R 8 eesoLe
The rosi ROCONBbETY] es'é‘e&%ltﬁ”%"[r%%{lﬁéisgsge (P HR GRS GHEShTed dgape 50

| ayer 6 can be F%LIabhy 10 nmade in the formof a film L
uried in the resin layer 6 even when the void is formed

in the resin layer 6. As a result, a void is less likely to occur

20 in the cured product of the resin layer 6. In addition, it is possible
to prevent the occurrence of a void in the resin layer 6.

On the other hand, when the pressing force of the pressurized

fluid against the laminate including the support 1, the adherend 2,

and the resin layer ¢ is equal to or less than 10 MPa, it is possible

25 to prevent an increase in the size of an apparatus for pressing the

laminate, for example, the heating oven shown in Fig. 5 and prevent

the structure of the apparatus from being complicated.



[ 0138] Exanmples of the filmformng resin include a (neth)

acrylic resin, a phenoxy resin, a polyester resin, a polyurethane

resin, a polyimde resin, a siloxane-nodified polyimde resin, a

pol ybut adi ene, a 15 pol ypropyl ene, a stybene-but adi ene-styrene

copol ynmer, a styrene-ethyl ene-butyl ene-styrene copol ynmer, a

pol yacetal resin, a polyvinyl butyral resin, a polyvinyl acetal

resin, a[Q@@9ﬂ rubber, a chl oroprene rubber, a polyam de resin, an
acrylonitrile-butadi ene copolyner, an acrylonitrile-butadi ene-acrylic
aci d copol ymefn &e 0 rgdr props ing/Qubiiadiene-3 metdnd ebpoinimer the resin
pol yvi nyl acetate, and nyl on anong which a (neth)acrylic resin and a
phenoxy Fésel arehplefprersin®ytlenplaminaget wé thnthh) paesyhrtzedsiinist is
t he phenoxy resin, the filmform ng property can be conpatible with

t he adhe&heecnens &5 the meipput tofl cadnivhéhadimeséndl@yefh@ while pressing
filmformng resins may 25 be singular or in conbination of two or

mor e ki ndset hamboite WIX39thttpemaery i zdre floeth)lmadhd beessshg/aithng step
respect to the 75 filmformng resin nmeans a pol yner of a

(et h) acegkbbecdangdtantha flerstvadmivetitnerteof or a copol yner of a
(meth)acrylic acid or a derivative thereof and another nononmer. In

this regdnd92phen describing the (nmeth)acrylic acid or the like, it
nmeans an acrylic 5 acid or a nethacrylic acid. [0140] Speci fic
exanpl es of tNkeasyMdrtingestsp usedhasnatHdd Bl MG 1eSIng hAE 18 roni.c
pol yacrylic acids, polynethacrylic acids, polyacrylic acid esters

such as gekyget dytosdiyd ad®, tHO oAty emdetYmahe, 0c£0the present invention
pol ybutyl acryl ate, and 2-et hyl hexyl - pol yacryl ate, polynethacrylic

aci diest esStBHCRo 8SoROhy NBEdy! net hacryl ate, pol yet hyl met hacryl ate,

and pol ybutyl nethacrylate, a polyacrylonitrile, a

pol ymet hacryl oplifities d@sRahyachytdldena Bty caeh ¥l Al & ghlYihe second

acrylate-acrylonitrile copolyner, an acrylonitrile-butadiene 15

copol ymegeranaery! poi tddd &dyiadiceneeag bl hgraci 4 f@@ﬂhqr@{e fbport 1,

acrylonitrile-butadi ene-styrene copol yner, an acry?onltr | e-sty é%e

Cop Ry o ST, I 1B LR BB < b PR ¢ curea i

met hacry er - . 0 pr . cry - 0

aer vl at oo ReT Yo e R AR TP el aRCSTERRERR e Ryt vo

copolyne t I - . . .

acryE%te§§6$3 %H#%??ﬁ%¥§?%y8§%§¥gFﬁy?tﬁ%?ﬁg%ﬁyeé;é?35r§?f%l%%}cﬁ and the

copol yne tyl .achy -acr nitrile-2-hydroxyet hyl, nmet hacryl ate
Eecgngﬁte;%nl?l%l L} g%ﬁ 1K sgkger%d w1t%ou ﬁ%e 8F8¥§§e@:6r8&%?>1elng

copol yner, acry e-acryronrtri l'e-acr

eryl ot SERFGRE AR Voo Rty ke RO ko C OB PRer o RhHG e b=t
ct iyl acPSFEHEE Bof P 19 10T GRRBA o VLAl GBS areLAgE S of |
Tonomer havi ng 5L TR ERGRS EEFBUR® LUtIFIAL HAoPERPTe. ERBbA arf EPBAFCE
O, o I T P2 SOPEL IS0 e
adhesi veness of the fil mshaped resin |ayer 6 to the support 1 and

t he adhetBRUUSLEGH e WRRAFL ilbi Lhey agneRenf et drodhe (GURFSG @Fiodusit of

the Ii ke can be _
the resin layer 6 cured in the first pressing/curing step is heated

at a temperature egual to or more than the temperature at which the
first terminal 3 and the second terminal 4 can be soldered, thereby

25 Dbonding the first terminal 3 and the second terminal 4 with the solder
5.

In (3-II), the support 1, the adherend 2, and the resin layer



10 inproved. Wth regard to the (neth)acrylic resin, the use anount

of the nmononer having the functional group is not particularly

limted, but is preferably 0.1 to 50 nol% nore preferably 0.5 to 45
nol % and even nore preferably 1 to 40 &6l % based on the total

wei ght of the (nmeth)acrylic resin. By adjusting the anobunt within the
above 15 range, the adhesiveness of the support 1 and the adherend 2
can be efcBRNeke, PiRpredtd sEPORESIIIEk RedFespinger] atem hapethe first
resin layer 6 can_be properly prevented and inprovenment of the

oper abi | *®fM&aaLbe beiogoR NS D 182P %WWFggttméeag@drﬁﬂr@dmaéM such
wei ght of the acrylic resin is not particularly limted, but is, for
exanpl e, téglaihe d1isFanee ativeen1tod fandt dqratined dmndetlse skaand terminal
1000000, and preferably equal to or nore than 3000 and equal to or

| ess thad 9806o0th@henedheedei ght average nol ecul ar wei ght of the
acrylic resinis within the above range, the 25 filmform ng property
of thie resin éonpbsisdbiechng betdpyr tther tempeoatdrewhglel red i@blmore than
attaining the flowability during curing. [0143] 77

Fur t her nbhe, tatmarat plreabhidsthei Singedeani bhe ¥ ahtifled seognd esirminal
a phenoxy resin having a nunber average nol ecul ar wei ght of 5000 to
15000 i s4prehebeedol@yreadi agd tdmpihrertoxysr g2i)n db)t hadnyabesf avies agetal
nol ecul ar weight, the flowability of the filmshaped resin 5 | ayer 6
can be smppeesses fanthithethdiselaesss ahdttiee ik shaped-d €5k vamygs those
can be equalized. [0144] The skel eton of the phenoxy resin is

not partiauthel yoldetieg, st exeomlies tthereef fiprgkudanadbihsphenol A
type, a bisphenol F type, 10 and a bi phenyl skel eton type. Anmong
them(o a pbepexy resin having a saturated water absorption rate of 1%

or less is preferred, which can suppress generation of foam

peel -of f, or thechd ke lcruseq teep) t fige fHddrishaRRApEeaArbay e support
[ 0145] 15Furthernore, with respect to the saturated water absorption

rate, the, phRAQOLIRSIA 2], SaRl 09es 38 lopt8aMA & [HRNRKLAY & 6
t hi ckness of 25 pm the i?n1is drieg uﬁder t he at nosphere o?y%ﬁoccurEd

f 1 hot { an | lJ0s fop e
or OUh £ROSO Ae bk Wﬁﬁﬁﬁgﬁnﬁtﬁv (ﬁg@ 1:3&4 gllfru' § k8 Lridb thag th

constant-tenperature zone wt nder the at nosphere

of 40C a@%ﬂ@g&%%;ﬁm@&a&g%ﬂé ftir}%_tw%.le%ﬁngﬁ gegﬁ&”ﬁg? e%{%&élé%etrﬁnénal

hours, and using t t at the tinme of saturation o

sat yrat eg wap eg. absog %cgrgbrgtft'% %g;tl% r&%g%ags%egegatd!ﬁ% thoetaé:i(%

Expression 7 as descri ow. urate ter-absorption ra

absol ut e arg)T (T GRS THaf b B SBAEF e Uy Fo¢ $bo T udhsrabLy
10, KT RE BPOALADLES By SRS s A LR A BBaing
Do 1 e P S BB L OSPBBeShol  ARER, PbAEH ene
heating resin layer 6 cured in the first pressing/curing step is appropriately
20 selected depending on the kind of solder. The heating time is
generally in the range of 1 second to 20 minutes and preferably in
the range of 60 seconds to 15 minutes.
[0094]
In the soldering step, when the combination of the metal
25 materials forming the solder 5 and the terminals is (a) or (b), (3-I)
the distance between the first terminal 3 and the second terminal

4 is reduced while the support 1, the adherend 2, and the cured product



5 the obtained polyam de acid to cause dehydration and ring closure.
Exanpl es of the diam ne include aromatic di am nes such as
3,3 -di nethyl-4, 41-di am nodi phenyl, 4, 6-di net hyl - m phenyl enedi am ne,
and 2, 5-di net hyl - p- phenyl enedi am ne), s&¥oxanedi am nes such as 10
1, 3-bi s(3-am nopropyl)-1,1, 3, 3-tetranet hyl di si |l oxane, and these may
be singular or in conbination of two or nore kinds thereof. Further,
exanpl es O6fthheeatnd ayicanhydredel ke dda st mressingyiguidmg step are heated
tetracarboxylic acid, pyronellitic dianhydride, and
4, 4' - oxy@itpht FRIRer afi Hith pdiiedeto | o Mpdict £bAN the fewpsndtdeer asivhish the
may be soluble or insoluble in the solvent as described bel ow, but
t hose whiféhshreempingl ¢ ppdttHee selopadt terripa bflerrndoe Woddlerrkd, that is,
polyimde resin is soluble in the solvent, the phase solubility with
t he consti teapertees icdua lcont ar meakd hiahetbel el oingraodmitabs tlse solder
i nproved, and thus, the handleability is excellent. Particularly, 20
a si loxahe- nbdithiiedpo$yi riheedi sbamce devetear @ik suppedtsl reel the catherend
di ssolved in various solvents. [0147] Furt hernore, the
filmfor@ by reasicedraydbehas codmetictancy heaveablgheriddudt te2hi 0448 and
In addition, when the resin conposition according to the present
i nvent i ohhesséasmed amiinad filmmadhoesied, Hovevi@y, GO Rhyathoss ptdduct
additives such as a plasticizer, a stabilizer, an inorganic filler,
an anti sbétthecagesin kawen Qi@ i tha rARge bRewBinh/theissl eess is
of the present invention are not affected adversely. [0149] 5Wen the
resi n copposife@betteenhtifigstPpdhe 1RMEENE adRveBhHA) tBe HOERBHCE MR wRen
filmand used, the blending anount of the filmformng resin in the
resilp cogpesttpedirc and Rgnkechhes pr eseudaventinanths paeledld& of
to 45% by weight of the constituent materials of the resin
conposi t £RA. rBYiAd] aksd+ n@_csk_k@aiM@fl@m&mq&gtogréagiQQ/&hkﬂﬁ OLRMNG; s
resin in the resin conposition according to the presenf 1nvention
Wi thin t BemabeyEed ale nd eSO Qiiﬁef&ecifohl.mégrén s PLOPEHY cﬁfstfa*ﬁ%e
fil mshaped resin | ayer 6 can be suppressed while increase in the
el astic t i daresh r a - I Ng:
SUppr eSS e A Tl . Sae vandes or the LS P I oAb Pt eed.
| ayer 6 S rt e a fur | mpr.ove
Furt hor morer T ot Bage Th CREERS e, Broosar by RrEted 11 i naay” Taver
resiqn | aye b p. . 150] t i osj t.i,on

1% | ay {sa_uﬁz:'?lg gaaupPoLSpan weAladl 1 IR AR HERka, GBIDop) LDl rgnge

according to 't rese invention 20 is forne use

it contaj rgpsetding in h her npsetting_resin i t .
parti cul %]?IS%/a][ Hr%%t gg, fb%]%;p'l srrglr%e 8?%5%/;10(?% fon Séllrr?? szﬁegpg?(ync%e resin
resin. T Xy. resi-n refers to any-one noner, an_oligoner, .
and a po?%%gf%h%s\’/?:ﬁ% laonacg(ﬁg}%eﬁ% . 1@%85%4 ghgglaﬁﬁlaegowr?ﬁﬁggﬁgf§lon'
resin include novol ac type 25 epoxy resins such as a phenol novol ac
type epo??rr%%+5,aﬁﬁﬂ'cresol novol ac type epoxy resin; bisphenol type
epoxy re @Q 5 uch as a bi sphenol A type epoxy resin, and a bi sphenol
F type eE § esin; 80 a hydroqui none type epoxy resin; a biphenyl
type epoxy resin; a sti|bene type epoxy resin; a triphenol nethane
typ&lepoxy reSt e SHGeA1NY ﬁ%@@baﬂncﬁnF%Fﬁih% Ry thesigpmdination of
di cycl opent adi ene-nodi fi ed phenol type epoxy resin; a naphthol type 5
epoxy reshi® BRfRamateaialepéoepsry Herisrldeuchagd Ahphksningld k@ (c),
type epoxy resin_having a phenyl ene and/or bi phenyl ene skel et on and
when the first terminal 3 and the second terminal 4 contact each other

with the solder 5 interposed therebetween in the alignment step,
(3-II) the support 1, the adherend 2, and the cured product of the
25 resin layer 6 cured in the first pressing/curing step are heated at
a temperature equal to or more than the temperature at which the first

terminal 3 and the second terminal 4 can be soldered and then the



a naphthol aral kyl type epoxy resin having a phenyl ene and/ or

bi phenyl ene skel eton; and other trifunctional or higher epoxy resins.

[ 0151] 10When the resin conposition according to the present

invention is forned into a filmand used3 in which the resin
conposition according to the present invention contains an epoxy

resin, the content of the epoxy resin contained in the resin

conposi t F&kaacEBERFHFLt BorRENG et itesmivent iagh Whe chotthgaspildakabl §s not
limted, but 15 is preferably 10 to 90% by wei ght, and nore

pr ef er abPyozded B@@Hﬁ?ﬂﬁéﬁggmtoBymaépééﬁrﬁbtphéOE@ﬁﬂEﬁﬂlev%trﬁhexﬁﬁqxe,
resin contained in the resin conposition to be within the above

range, th& Lewressiblei entpetidimezpnneqHni asiok the sbldeshapedithout
resin layer 6 after curing can be conpatible with the toughness.

20[ 0152] reducinghehet fibstasie lsommesi thhen facsor denginalt heapd esentsecond
invention is formed into a filmand used, in which the resin

conpdsi t temmanedr di ngFdw exdampieeséant lisnpentibhe cbotpentoan epoiering by
resin, the softening point of the epoxy resin contained in the resin
conposi t heat2bgadoostippgrt tie guhesend, i avérihoBek$n iy Paktictud ard il ow
limted as long as the epoxy resin has conpatibility with the
filmforappgraessnfobuthe tol8epr&frabbpedOnd® e sandheotered product
preferably 50 to 90C. 81 By adjusting the softening point to not

| ower thafi the tewi ldysrt 6.t hentaekidesterdhg Beebl | thehaped d@¥ihation
| ayer 6 can be reduced, and therefore, the operability of the

fil m shapednenkenall ayefe B Liah rhenk ArVedo1bBragldnk oRe tirmdust{89c),
the softening point to not higher 5 than the upper limt, increase in

the el t i BYTY t$e0si 4arde bBewtdh Mhahaped: feshimi P¥&InPr8@BeBEnd terminal
suppressed. [0153] When the resin conposition according to th

orERent epghone s UL Uik Bore '] AN 4 oA, Ll ReR
Cecl b ek ORGSO S ERGSOT L AL NI o
Curi 70 98} 4 apRtoes okl Sl 20 JLATE 0SS S At can o1
ami ne- ba§edcryéiréa;g@g;gggg@;&%ﬂﬁnah’hena&él& c%%ﬁvi%@t%gﬁ SHC Aetal

di et hyl enétriam nhet e e, and nmetax enedi aim ne;

ar Orﬁ i CmQE’%i‘fﬂé‘%%r%‘%&@ @T?e %ioﬁg!e'}%ji y%eg%il:gfﬂgfsn (?L’s {(c), dn th% soldering

m phenyl enédi am ne, diram nodi phéen one,” and %o1yan1n

comounds. SucheBs eI Ao, a0 ovassLe ackd o bvdtpeL des ald o
h h hyd ht.hal i id d t hyl t et r ahyd ht hal

such 25 DOXaMS" oPrLalL s anvr i and et vl Lt g opl ABLIS, o

pyrome | g S0hydride. and benzophengnet ey pcar o  AUNGELAS, o1

cresol 25 oxﬁlﬁg resin, a phenal aral kyl gqontaining a phenyl ene or

bi phenyl BRE!'Sket ¥t 0h) lesith PSR K61 ZRA1RYIY(EBRESFRI Rgl@ering.

phenyl ene or bi phenyl ene skel eton) resin, a triphenol methane resin, a
82 ﬁbcycT%%Jé%? eﬁréletryﬁélepﬁ@%w‘éé%,O%itéﬁwﬁlﬁéalomatenals forming the
di -t-butyl phenol ) propane, methyl enebi s(2-propenyl)phenol, = _
propy! eneBtEE D S5NhEAG IEESHERGILS 15 $F( 2-1pr dhe AL 8Ky PH SHEP) rfdt hamessible
bi s[ (2- pr openyl oxy) phenyl ] propane, 5 _

4, 4" - (1-Fet FHPERBRA 3 e )35 Fck @ selslsadyn) prehed]

, 4" - (1-net hyl et hyl i dene) bi s[ 2- (1- phenyl et hyl ) phenol ],
,4'-(1-h%@%§]ethylidene)bis[2-nethy1-6-hydroxynethy|phenol],

, 4" - (1- et hyl et hyl i dene) bi s[ 2- et hy1- 6- ( 2- pr openyl ) phenol ], and

4' - (1- met hyThetseggadybieesne)di sphermplstep of the method of manufacturing

ArBADMD

25 an electronic device according to the third embodiment of the present
invention heats the support 1, the adherend 2, and the cured product

of the resin layer 6 obtained in the first pressing/curing step at



10[ 0154] When the resin conposition according to the present

invention is foinied into a filmand used, in which the resin

conposition according to the present invention contains an epoxy

resin, the content of the curing agent #8 the resin conposition

according to 15 the present invention can be determ ned by

cal culating the equivalent_ratio of the epoxy equival ents of the

epoxy re$i HCHRGTRRBTEUPHRY! aee L MAEh Hhee @é?iﬁﬁraﬁﬁnFGmEe%@Eﬂﬁﬁuﬂf the

resin, the equivalent ratio of the epoxy, equival ents of the_ epoxy

resin and©ERe ¥Rt PortsllyPeapsong therc i thghegeresserined étubfy thereby

to 1.5, and nore preferably 0.7 to 20 1.3. By adjusting the

equi val eATEREroCEBl R thie KEALRhea ¥bo e clifAgeln héwt fiest PreresinmEuring

preservability of the filmcan be conpatible with each other. [0155]

When t heSiE€®i-n conposition according to the present invention 25 is

formed into a filmand used, in which the resin conposition according

to the prl@88&nd invention contains an epoxy resin, the resin

conposition according to the present invention nay contain a curing

83 accel er at oin S lsegondr pngs aicwel @rEtrey sicspappro phreisatiekytesepecdedre of

fromthose which are capable of accelerating a curing reaction of an

epoxy resha suphoat cly i tite egitdrerSpegi kind ékanpliesdt bes@oft st tiide resin

am ne-based catal ysts such as i m dazoles, 5

1, 8- di azabiyeycb ol <l] Qrundtec €nest apfe pRosphornisg GAFPOMAYShS Ushu®Bs to or

tri phenyl phosphine and a salt of tetra-substituted phosphoniumwth a

pol yf uncinbesathahetiodé coripay ncbmpdmig ddhese thienrdazal @syands and is

phosphor ous conpounds are preferred, which have conpatibility between

rapiih cuappkbpkyz o8ty peaserwabi | THy hehtlihg fddpashanedi s @fine riQ 1haverfhe

6, and corrosivity of a sem conductor elenent to an al um num pad.

[0156] rangeWremobhe 4£350°CUMPBLEFORaBEFAIERE e deh8r IIsRFeNto 200°C.

invention is forned into a filmand used, 1n which the resin

conposi t tANtHE REHNALREsEOngheuPl 8§ e ,NYERTL O CRNHAIRS 02N IR B¥oport

resin, the content of the curing accelerator in the Tesin conposition

of the pfesgid ddWEUALD, | sn@r@{eraian BrB8tct G AA%RDY-cWeholhye A cured

nore preferably 0.01 to 5% by wei ght. By adjusting the conten¥ to be

within tk [ | [ ' i -
hg @@fﬁé@ﬂgésshﬁg/éuf’gﬁ sk 102 BLA1 Bl Sggbéega ing

rapid 20 curability and préservablility of resin [Fayer

3@ PBY St @l PRI LRE EEQ%anéfér QUi A kgg%t.giﬂ time éésﬂéﬁ&auay in the

6,
i mdazol es as a curing accel erator, | azo conmpoun avi ng

| ti i i f : I
ToLlLng Pehgk 51 9SGl RLONCKRLe MEAIUALANTRIPND) 28005 of 1 nour
hydroxyinggzg&grsgnd 2- phenyl - 4-net hyl i m dazole. [0158]

[0098]
The pressurized fluid used in the second pressing/curing step
20 is the same as that used in the pressing/curing step according to
the first embodiment.
[0099]
In the second pressing/curing step, the pressing force of the
pressurized fluid against the support 1, the adherend 2, and the cured
25 product of the resin layer 6 obtained in the first pressing/curing
step is in the range of 0.1 MPa to 10 MPa and preferably in the range

of 0.5 MPa to 5 MPa. In the second pressing/curing step, when the



84 Anpong t he phosphorous conpounds as a curing accelerator, a salt of
tetra-substituted phosphoniumw th a pol yfunctional phenol conpound

is particularly preferred, which is excellent in rapid curability of
the fil mshaped resin |ayer 6, corrosiviey of a 5 sem conductor

el enent to an al umi num pad, and preservability of the fil mshaped

resin layer 6. [0159] The salt of a tetra-substituted .
phosphonPERSRIEPE ACEBEYPINERE oPigs PHemsid dmisuRgaileshotha spmphate

m xture, but a conpound 10 having a structure such as a salt

structur én@lualétagghﬁo‘@mmaﬁ It rilet @cderend Eet padstibet resimdlayer 6 is
phosphoni um of the salt of a tetra-substituted phosphoniumwth a

pol yf uncedvgal tphenatoribeund - LsMpBe ef £F als yassd hdenpoudds t nowhd crpiad in
phosphorous atomis four-coordinated by an al kyl group or an aronatic
conpoundthe reeinbldyeghtt withatlanqedsstiveefocurabdlds yoabd buried in the
preservability of the film [0160] The substituents of the

t et r & subssiinut@geplosphonihen dahe motidphs ticomlear Ly therrtesd raddyamy6 be As
the sane as or different fromeach other. A tetra-substituted
phosphonauneseht havivodgdais st fakedlyoto 2@ amnstihsthé¢ uhaeddapybdoet of the
al kyl group is preferred since it is stable to heating or hydrol ysis.
Speci fi crexanmllzagerob.t hen hatilaisnpsit i ytess phsphonrgRdnict hdccurrence
t et raphenyl phosphonium tetratolyl phosphonium tetraethyl

phenyl phegphonb i ih ethiansddioxyipheitylé.phosphoni um

t et ranapht hyl phosphoni um tetrabenzyl phosphoni um ethyltriphenyl 25
phosphoni um  oOn btk |dtHeph@aykdp heseh ohaimredivd exyebhyt téhdhembsurized
phosphoni um tri net hyl phenyl phosphoni um nethyl di et hyl phenyl
phosphoniuny drefdi st ahel pheiyst&hesnheningmhansud@®dFa1n- PHEVAdh&&%end 2,
phosphoni um Anong these, tetraphenyl phosphoniumis preferred in the
light ofahherhalarge befyeenisapch CWeABEl1dys aRdnPi @3V akbk! {4 pfsibie
the film [0161] 5The pol yfuncti onal phenol conpound in a nol ecul ar

conpoundt gf p Ae St arsyRetkbhyt eth RERSRRORI Y aarp%p\%ﬁ%%%% %@Asmg the

phenol conpound refers to a phenol conpound, 1n ich at one

hyd I f fhergli : I t
phenox db e St GASt [t Earmoe Ehor sal (et ods 3 < Brven
benoh

hydr oxyb e | I ] j
cgnpoﬁ%dﬁﬂé gﬁ%%ggﬁap thaeé%' f%%%%%ng%%gp%%gﬂglaﬁ@é%?ac resin, and

a phgpol[gig?kyl resin. [0162] Exanples of the pol yfunctional phenol
conmpound "I ncl ude

In the second pressing/curing step, a method of curing the resin
layer 6 obtained in the first pressing/curing step while pressing
the laminate with the pressurized fluid is the same as the method
of curing the resin layer 6 while pressing the laminate with the

20 pressurized fluid in the pressing/curing step according to the first
embodiment.
[0101]

The curing rate of the cured product of the resin layer 6 obtained

in the second pressing/curing step is preferably equal to or more
25 than 80% and more preferably in the range of 90% to 100%. In the
method of manufacturing an electronic device according to the third

embodiment of the present invention, the curing rate of the cured



15 bi sphenol s such as bis (4-hydroxy-3, 5-di nmet hyl phenyl ) net hane

(common nanme: tetramet hyl bi sphenol -F), 4, 4'-sul fonyl di phenol and

4,4' -isopropylidenedi phenol (common nane: bisphenol -A),

bi s(4- hydr oxyphenyl ) met hane, bi s(2-hydr®xyphenyl) net hane, and

(2- hydr oxyphenyl ) (4-hydroxyphenyl)nethane, as well as a m xture of

20 three conpounds anong them bis(4-hydroxyphenyl)net hane, . _

bi s(2- hyagggyﬁﬁegi;|%g:ﬁ§ﬁg, laygr 6 obtained in the second pressing/curing
(2- hydr oxyphenyl ) (4-h droxyphenyhgnethane (for exanple, bisphenol-F-D

f rom HonSkEPChEnfeaf i abedtay Llows-d. ), di hydroxybenzenes such as

1, 2-benzenediol, 1, 3-benzenediol, and 25 1, 4-benzenedi ol ,

tri hydr oxybenzéhdhesrepimdayez @{beatdsetthokesiariavgs ¢ sorengedfbetween
di hydr oxynapht hal enes such as 1, 6-di hydr oxynapht hal ene and their

i soner s, thadfyastousrhtorerd afd 86 Iseghedokerninhlasd Pn Ahdigdminollayer
and 4, 4' -bi phenol, anong which 1, 2-di hydr oxynapht hal ene and

4, 4' -sul hoaghdipbesiogp Jartéapr béerned basn shbaeetedcesd laehtatinhabamoess is
between rapid curability and preservability. 5[0163] When t he

resi n cohpasedibn acdof terential grasentcaloventicen i(BSCprurder ntloe a
filmand used, the fil mshaped resin |ayer 6 can be prepared by, for
exanpl e, mdasspémeny eomdipioriy dfaw agasutbtisnactéapesstue range of 25°C
thernosetting resin, and if necessary, a filmformng resin 10 or

ot her conpodehts dmi a sty et teapprepare Imdesasd A LDquiginatef ialsd)he
for folit ing the filmshaped resin layer 6, and then coating the

mat er i al amboant fzor sitngedthgehekarshapedneest ind AeheHs@Fed. SURSHIBE resin
whi ch has been subjected to a peeling treatnment, such as a pol yester
sheeto respuing ke sl ientsaide decpiedekepiynedns enPer Al QmANd 1N and
15 drying the residue. [0164] Mor eover, exanpl es of the sol vent
whi ch i stHeeHe4 010G epai®) tde trmfteriraksel e rkor g&egsaﬁs/&hi«fﬁih@@@&, the

resin layer 6 include ketones such as acetone, nethyl "et hyl ketone,

met hyl i sgbyby! neitane, aRhBKL UdidrsoBHE XL i K§FCRLIng %)‘:%lpotﬂg%eed and

and DAA (di acetone alcohol), aromatic hydrocarbons Such as benzene,

xyl ene, apd\dol4ens, tﬁhcz?%ﬁ% if?esdééﬁfc}o Olnlfef(::ng?f*]oa!, C%'theeéﬂéhgel SPNY heat

i sopropyl al cohol, "and n osol ve- base ubst ances

h I 3 4 | lve, I l.ve, thyl .
oo, FEhOI S el e R seRsale, PV pceLlasPl ke LAY 1o

| I tp¥l- - N , THF
??eﬁ%ﬁﬁy%gé?ﬁgéﬁ%ﬁ)?%;ﬁ$%g%%¢§§ 8%%?%%%%QEEEO?S?baSIC ester), EEP

(et hyl g%ﬁgyeihgﬁﬁggégyfg@ggggfﬁpd DN%)(dinethyl carbonate). [0165]

Furt her, &’ t hi tkness ‘(‘aver ay of the'filmshaped resin layer 6 is
not partiﬁybgfly limted, but is preferably about 3 to 100 pm 5 and
nore preférably about 5 to 50 pm [0166]

{Fourth embodiment)
A method of manufacturing an electronic device according to a
20 fourth embodiment of the present invention bonds a first terminal
3 of a support 1 and a second terminal 4 of an adherend 2 using solder
5 to electrically connect the support 1 and the adherend 2, Themethod
of manufacturing an electronic device sequentially performs a resin
layer arranging step of arranging a resin layer 6 having a £lux action
25 between the first terminal 3 and the second terminal 4 to be bonded
to each other, an alignment step of aligning the first terminal 3

and the second terminal 4 to be bonded to each other, and a soldering



The present invention is based on the following. [1] A nethod of

manuf acturi ng an el ectroni c conponent that bonds a first term nal of

a support and a second term nal of an adherend with 10 sol der to
electrically connect the support and th&Zadherend, conprising:

a resin layer arranging step of arranging a resin | ayer having a flux
action between the flrst term nal and_the second termnal to be

bonded t 8"EaPhe8FheF/ CUBHIT aAtghéneoddepinpathe figRt treminadt3 and the
ternminal and the second terminal to be bonded to each ot her;

sol deri n§©§PBF %?r%ﬁ}%]eﬂl PR (Ve 19y Bhe trasHmaRYaR P giet Be eoe time while
term nal ; pressing/curing step of curing the resin |ayer
whi |l e Zopﬁéﬁfiéf% %éaﬁkl@@s?rﬁngn wRing SEUPPEE I/ tihg. adjeeny get éid the
of manufacturing an el ectronic conponent that bonds a first termn nal

of a suppésinahdyarsecwhht@rpFessunizesh fddtiet-end with sol der to

el ectrically connect the support and the adherend, conprising: 25a

resi b | ay@h0dirangi ng step of arranging a resin Iayer havi ng a fl ux
action between the first termnal and the second termnal to be

bonded to eachnotimemet88l of manafaatigimerin stflepttrbaticatléghse tdeording
first termnal and the second termnal to be bonded to each other;

a pressi hg/ thei fgustlepemfodimamy dtheheepiraskayet nwhnt toperfios upgport 1,
pressing with a pressurized fluid;, and 5a sol dering step of soldering

t he firstheefimatateantndahé, sdooadhéeend Balthe F8toAd reldid®adf4, the solder
manuf acturi ng an el ectroni c conponent that bonds a first term nal of

a suppor b, atite aesdaobdyéerdrhaali nof a afliadhecesd, whd r3@lidelayOr arranging
electrically connect the support and the adherend, 10 conpri sing:

a resi n bayp| aid ahgi AY Gireghofstapr aRgitheg @aﬁ@sdsﬂtBQYQﬁp;ﬁ't@M! ng ehd Ifest
action between the first term nal and the second teim nal be

bonded t @eceAthadtNethe adherend 2,a8hal & RNt cSheRat haf @ié geideeS the
first term nal and the second 15 ternlnal to be bonded to each other

a first pegsai NgfErg REvELEPa QflLﬁélléb'ﬂﬁlohhetlﬁ@%'ébﬂrﬁ)l%&e\@héfﬁangln step,
perform ng pressing with a pressurized f{uid; a'soldering s %

of sol deghlothd & fiignglent-espipaln and ﬁ@@hé@@%ah%rf@c@ﬂh:mnangn electronic
device according to the first embodiment of the present invention,

15 and a description thereof will not be repeated. The soldering and
pressing/curing step of the method of manufacturing an electronic
device according to the fourth embodiment of the present invention
will be described below.

[0104]

20 The method of manufacturing an electronic device according to
the fourth embodiment of the present invention sequentially performs
the resin layer arranging step, the alignment step, the
pressing/curing step, and the soldering and pressing/curing step as
a step of bonding the first terminal 3 of the support 1 and the second

25 terminal 4 of the adherend 2 using the solder 5 to electrically connect
the support 1 and the adherend 2.

[0105]



20a second pressing/curing step of curing the resin layer cured in

the first pressing/curing step while performng pressing with the
pressurized fluid. [4] A nethod of manufacturing an electronic
conponent that bonds a first term nal o%f3a support and a second

term nal of an adherend with 25 solder to electrically connect the
support and the adherend, conprising: a resin |ayer arranging step_of
arrangi ng a r&8fnSPAYRFIRGVARG PHS L HIABUTASG 6hePephebhet Rethpd sof
telcinal and the second term nal to be bonded to each other;

al i gnmenfaBREPCERAE NG RNgRLe ¢ HeoF G devies picsardand tohehe é@@ﬁaht@rhﬂdiemant
to be bonded to each other; and 5a sol dering and pressing/curing step
of S|nulPénébaspye®%$$o#@?@@ﬁl@ﬂakﬁﬂﬁhﬂlﬁﬂ}h@wlﬂﬁeStEPSt teLE inal and
the second termnal and the curing of the resin |ayer while

perform ng pré&sihh vire sugnraygsdri té¢ Bidbedend 2, apd]thdhersmitrhddysfr 6
manuf acturing an el ectroni c conponent according 10to any one of [1]

to [4, whdrgited e apregmndizee: ¢qual tiosogasre dhein e coetihgd-enfperature
manuf acturi ng an el ectroni c conponent according to any one of [1] to

[ 5], wheop€i bh¢ heegiredsayeirz édwhli lieda i kamairratel SnciadIhg teéhedppdrt 1, the
manuf acturi ng an el ectroni c conponent according to any one of [1] to

[ 4], adhahenein ahe threesss hy/layerng istepssddeblitlst pressurized fluid,
pressing/curing step, the second pressing/curing step, or the

sol deri ngiahdupriessi sgfand itgnaireql dr eepayf brovghbyiptacidts@ct with the
processing object 20 in a pressure vessel and heating the processing

obj ect whbl@etBGreasidlgy theihgteinats P esseies Of DuRenprassHieiNg S ®cess,
with the pressurized fluid. [8] The method of manufacturing an

el ecto ontEe coOMRORNENt] aceer dungrbadapy e e kbkiho1bgbr 25enfidted at
in the pre55|ng/cur|ng step, the first pressing/curing step, the

second pgeSHpRALENIeNg$i BRo OF nbhe @%@ehb&genﬁi&aw&%saﬂgfrﬁw 9 first
step, the pressing force of the pressurized flu
terminal 3 and the second terminal 4 can be soldered in a pressurized
atmosphere for curing the resin layer 6 while the laminate is
compressed. The distance between the first terminal 3 and the second
15 terminal 4 is reduced by the compression and the soldering of the
first terminal 3 and the second terminal 4 and the pressing/curing
of the resin layer 6 are performed at the same time; or
{(4-IV) The first terminal 3 and the second terminal 4 contact
each other with the solder 5 interposed therebetween and the laminate
20  including the support 1, the adherend 2, and the cured product of
the resin layer 6 cured in the first pressing/curing step is heated
at a temperature equal to or more than the temperature at which the
first terminal 3 and the second terminal 4 can be soldered, thereby
performing the soldering of the first terminal 3 and the second
25 terminal 4 and the pressing/curing of the resin layer é at the same

time.

In (4-1V), the support 1, the adherend 2, and the resin layer



isin the range of 0.1 MPa to 10 MPa. [9] The nethod of

manuf acturi ng an el ectroni ¢ conponent according to any one of [1] to

[ 8], wherein the mnimumelt viscosity of the resin |ayer
arranged 5 in the resin layer arrangi ngsétep at a tenperature of 100C
to 200Cis in the range of 1 Pas to 1000 Pas. [10] The nethod of

manuf acturing an el ectroni c conponent according to anx one of [1] to
[9], whefel@Yt Ré PESPRER 9%r foic|udawle t RePReSELRPNRLlake i with ot first
The nmethod of manufacturing an el ectronic conponent according to any
one of [fprEgnpio} being brgighs AntRecadsiat vaybrthimerades termdgiad ¢ Auch
having at | east one phenolic hydroxyl group and a resin (B) serving

as a curithgtdgendistanpe bedsiegn(Bye LiBskiHrmimad] 2 andothe seopporieanminal
that is manufactured by the nmanufacturing nmethod according to any one
of [1] té pEs1furekanPr&Ed¢eds7] 20Herei nafter, the present invention
will be described in detail on the basis of exanples and conparative
exanp! es. Howéudihe shkderigspandipresstingd cusingtstdnyi tiee teiveretdure equal
[0168] (Support) 25As a support, a circuit substrate (which served as

a core nabepikanereaishamnufea dtamped-atiy r8uaict ehmbcBaked i fer€o. tednichagl Bacnd
part nunber ELC-4785GS, had a thermal expansion coefficient (Tg or

| ess) of th&é s&domprhdmmitniad X-damlibeesbildaratdard tdwetiimatexpansapp (b) and
coefficient of 16 ppmin the Z direction) having a circuit pattern

foLmed thepeof whs msed, rarttkA I Fortnihgetbel §61d6r (§idnd6:Hd IidEmals
3.5) was fornmed on the first terminal in the circuit substrate.

5[0169] &Adherershme as thAseannatherasidic b rieFiteenduebedisli fo (L EFirst
a length of 15 mm a width of 15 mm and a thickness of 0.725 mm) in
whi cilp t hembeaonant er m nal of the adherend had an Au bunp was used.

10[ 0170]

[0106]

The pressurized fluid used in the soldering and pressing/curing
step is the same as that used in the pressing/curing step according
to the first embodiment. In the soldering and pressing/curing step,

15 a method of soldering and curing the resin layer 6 while pressing
the laminate with the pressurized fluid is the same as the method
of curing the resin layer 6 while pressing the laminate with the
pressurized fluid in the pressing/curing step according to the first
embodiment.

20 [0107]

In the soldering and pressing/curing step, the pressing force
of the pressurized fluid against the laminate including the support
1, the adherend 2, and the resin layer 6 is in the range of 0.1 MPa
to 10 MPa and preferably in the range of 0.5 MPa to 5 MPa. In the

25 soldering and pressing/curing step, when the pressing force of the
pressurized fluid against the support 1, the adherend 2, and the resin

layer 6 is egual to or more than 0.1 MPa, it is possible to destroy



Each of the nunber of first termnals of the support and the nunber

of second term nals of the adherend was 100. [0171] [ Exanple 1]

15(Manuf acture of fil mshaped resin | ayer) 45 parts by wei ght

of cresol novol ac-type epoxy resin EOCNe3d02070 (nanufactured by

Ni ppon Kayaku Co., Ltd.) as an epoxy resin, 10 parts by wei ght of

PR- 53467 (man tac%ured by %unitonD,B%kelite Co., Ltd.) as a phenol )
novol ac Pe¥PHhY BORESS Iy LABEEH Wa6hoFhaBr 28189 TR &6t 3F &@ By buried
Nagase Chent ex Cbrporatio$% as acrylic rubber, 10 parts by weight of

UC- 3900 (Rehifdciimed 2y¢-To£68einhes. theepdd 48 BeFyed dpsheneesinslayer
parts by wei ght of phenol phthalin_(manufactured by Tokyo Cheni cal

| ndust ry 9co. 25 |1& Fepuas a2 s dRdl 889 i gkl ¥ Faxoa@es dil thescpred ugduct
wei ght of KBM 303 (manufactured 25 by Shin-Etsu Silicon Co., Ltd.) as

a si | ane®€olipPi K§SaBehtyeant 0101 agditdopy Wei ghtpessPpuarto prevent the
(manuf actured by Shi koku Chenical s Corporation) as an imdazole
conpoundO&ERErENESoPfed YolAckr oree txesigp Lavedube a varni sh resin
conposi tion. The obt ai ned varni sh resin conposition was

appl i ed ont o a@npohyexthar dhed; (bashksd dnlderiograndoptressamgl/ wvasindy isdekp,
at 100C at which the acetone was volatilized for 3 mnutes to obtain

a filmshhpadtise pesisaihgyErrdampinthd arassugkresst biii@ s gainkar tee sampport
t he base. [0172] (Manufacture of el ectronic device) The

fil mshapedthesadhéagmd Z.a)ardfdrumed resinhéabagecwds ¢aqndhat@dbmoniddse than
surface of the circuit substrate on which the bunp of the solder 10 5
was fornmdf Bpaa ivlis|lposadilor wngerevdne eondntireaseof.nathenperat ¢if ean
of 120C and a speed of 50 cnim nute. Then, the base peeled off (resin

| ayer0 ar appgragust i) pressing Thenlahheatd f dord esubplleat ehantkedtiehg oven
sem conductor chip were aligned such that the first termnal of the
circuit shbshrial eitacedniSptdecseenrdst eidtnod oFf t hdepRFaEeRIEE A being
chip, and were heated and conpressed by a flip chip bonder (DP-200
manuf act yeRp1 byaShibuya Kogyo Co., Ltd. ) at 80C and 0.05 MPa for 7
seconds to obtain a lamnate (alignnment step) . Then, the |am nate

was heat ¢di1apy conpressed by a flat press 20 (MSA-2 manufactured by
Syst em Devel opnent Corporation) at 230C and 0.2 MPa for 5 seconds to
bond the sol deg t@ié”@oi(ﬁéfﬁ? bEETH P 91 :0f /418 R EEEBT FHRSTRAIR @AY ation

the Au bunp (second term nal) of the sem conductor™ chip (sol dering

step)s . dRethe Erﬁ%a'l%f@%fel’@%o&%&h%dtlﬁ% e Gr 200 Hﬂen't'éﬁﬁ%ﬁglg J%;Ea(m

commer ci al pressure-responsive oven while a pressing force o
e SO0 SEUUSE, D109, SRS Yer Ul oy B LA 5205, doyer
© are heated at a temperature equal to or more than the curing
temperature of the resin layer 6 while the resin layer 6 is cured.
During the curing process, the support 1, the adherend 2, and the
20 resin layer 6 are compressed while being heated at a temperature equal
to or more than the temperature at which the first terminal 3 and
the second terminal 4 can be soldered in a pressurized atmosphere
for curing the resin layer 6, that is, a temperature equal to or more
than the melting point of the solder 5. In this way, the distance
25 Dbetween the first terminal 3 and the second terminal 4 is reduced.
In this case, when the support 1, the adherend 2, and the resin layer

6 are heated at a temperature equal to or more than the curing



an electronic device. [0173] (Evaluation of electronic device)

The el ectronic device obtained in Exanple 1 was evaluated as 5

follows. Evaluated itens are shown together with content and the
obtained result is shown in Table 1. 56 1. Measurenent of

el ectrical connection The connection resistance of two adjacent

sol dering portions that were arbitrarily selected fromthe obtained

el ect r oni*ETPEFPEETEP WERE FESSOrEY By° Hhdil §irednarTes RS BY theHeresgyigh zed
adj acent sol dering portions were arbitrarily sel ected from another

ni ne poi At idaagdt ngc’éﬁﬁ%‘%ﬂ@f?rr il sheed heheoheahsngebewetptgyre may
the sane nethod., That is, electrical connection was neasured at a

total of PEeRIPBLNES. OTHOGFeARRAgLEE @aring iassleauge Pél Hoasreab:layer
El ectrical connection was obtained at all often points; and X

El ectri c&- cHahdetdomaeemparadhrs aedgancspllyf ienthpei mrge of 10PC to
Absence or presence of mcrovoids in cured product between support

and adheP&AdCTaRd abref sweablar dat toei tadgei c® W’ & uto 800 °Che b esilition,
section 20 of the cured product was polished. Then, ten portions

sur r ound&tieblyeahieng dpper t5 dhererihicrterid; saidcted depanding ool deei kignd of
portions were arbitrarily selected, and a netall ograph was used to
observe whketheraychefe Wis heatitmowdimd isigeaechapby tinothe ThagareahBrgaainds
each synbol is as follows: 250: The nmicrovoi ds were observed from al

of ten poptizihminahds and pefdiwblg cnmtai danyeod hdiscebaesved 90 moMutes.
all of ten portions. [0174] 94 [Exanple 2] (Manufacture and

eval uat i onrdhgetket conltg demicee)s, the sABpelecl|obhe devéEtendvas, and the
manuf actured by the sane nmethod as that in Exanple 1 except that the
heating ae6indrpfeassiar tompréssdd@hblsdcder NEaté@p VRS chRParaedréc@mal

5 seconds to 15 seconds and then evaluated. [0175] [Exanple 3]

( Manuf actuyr er afisr & wal dfatdhenmel t ehg Ch b Dt ol @HLBb1der 5 in a pressurized
atmosphere for curing the resin layer 6, and the distance between
the support 1 and the adherend 2 is reduced. As a result, the distance
between the first terminal 3 and the second terminal 4 is reduced.

15 However, since the resin layer 6 is provided between the support 1
and the adherend 2, the distance between the support 1 and adherend
2 is reduced while the resin layer 6 is compressed in the vertical
direction. In this way, the distance between the first terminal 3
and the second terminal 4 is reduced. In this case, the compression

20 pressure applied to the resin layer 6 is in the range of 0.01 MPa
to 10 MPa and preferably in the range of 0.1 MPa to 1 MPa. The
compression pressure applied to the resin layer 6 is the load of the
resin layer 6, which is a compressed portion, per unit area.
f0109]

25 In the soldering and pressing/curing step, in a case in which
the combination of the metal materials forming the solder and the

terminals is (¢), when the first terminal 3 and the second terminal



10An el ectronic device was manufactured by the sanme nmethod as that in
Exanpl e 1 except that the heating and conpression tinme in the

sol dering step was changed from5 seconds to 115 seconds and then

eval uated. [0176] 15[ Exanple 4] (Manufagfure of film shaped resin

| ayer) 45 parts by wei ght of bisphenol -A epoxy resin

EPI CLON- 840S %nanufactured by Dai ni ppon_Ink and Chemcals Inc. ) as
an epoxy ‘r ESPhACESSRGR T QLBSE W ghtt 5t SORISE4871pRERRPASE UFlRRr$REtween in
Sum tono Bakelite 20 Co., Ltd.éé]as a phenol novol ac resin, 25 parts

by wei ghthsf a¥PIBBEPhaftifRct (el by PoptiprRESell  CBhe agigergndi? 4 and the
phenoxy resin, 15 parts by wei ght of phenol phthalin (manufactured by
Tokyo ChéRPéBl 1avRtisk Ayrecheatedpt ja 4empecshpBsantdivitityg 0% hpas than the
action, 0.5 parts by weight of KBM 303 (nmanufactured by Shin-Etsu
Silicon temMperpgursy at whieh die 28sdgupliyey &gean, banduoedlapdrithe fiirst
wei ght of 2P4MZ (manufactured by Shi koku Chem cals Corporation) as an

i m dazol &ccBapalng ardetlie ssetodl igrmicetlode cen peodatdegedawhni.dd being
resin composition. 95 The obt ai ned varni sh resin comnposition
was appl pedseaddyathelprEstcerr igiedef 1 s endoyhen tbemeetcodamet eandl iasming
dried at 100C at which the acetone was volatilized for 3 mnutes to

obt ai n athel peshaped areghnchaylee gdi)denr Shia rdt ckredsled i85dpffdardrdcto
on the base. 5 (Manufacture and eval uation of el ectronic device)

An el ect thai sold Setwalormianf atloy ed The ricdfe reantt niet podsablehed gerform
Exanpl e 2 except that the fil mshaped resin |ayer (b) was used

i nst ead obnhbetiohmsimpeter eslael a8y @nd Brekh 4M¢ 18S Rhkayesin layer 6,
arranging step and then evaluated. 10[0177] [Exanple 5] (Manufacture

of flid m shahedtresducimyehe distanbeflbdtvshaped rasish tayRindD)3 Was the
obtained by the same nethod as that in Exanple 4. 15 (Manufacture and
eval uat i secohd et a1l &1 devhCehis case,Th@idh kheSBapgdrtes) tHa¥®herend
(b) fornmed on the base was | am nated on the surface of the circuit

substr at g, athdMthehrédien e 06 4he neakdara® REmbeEFBAr P 10th or more
| am nat or under the conditions of a tenperature of 120C and a speed

SI 6[5353 CEAhAU: tEhRRratieebPasqieel ele Ofds i Q3R 20 LAY S AREERUMNY the

first terminal 3 and the second terminal 4 can be soldered while being
15 pressedby the pressurized fluid, the heating temperature may be equal
to or more than the curing temperature of the resin layer 6 and the
temperature at which the first terminal 3 and the second terminal
4 can be soldered. The heating temperature is generally in the range
of 100°C to 250°C and preferably in the range of 170°C to 230°C. 1In
20 addition, the heating time is appropriately selected by the kind of
resin layer 6. The heating time is generally in the range of 3 seconds
to 120 minutes and preferably in the range of 10 seconds to 90 minutes.
For example, the support 1, adherend 2, and the resin layer 6 are
placed in the heating oven such that the first terminal 3 and the
25 secondterminal 4 are aligned and brought into contact with each other.
Then, the support 1, adherend 2, and the resin layer 6 in the heating

oven are heated at a temperature equal to or more than the temperature



Then, the circuit substrate and the sem conductor chip were aligned
such that the first termnal of the circuit substrate faced the

second term nal of the sem conductor chip, and were heated and
conpressed by a flip chip bonder (DP-2088manufactured by Shibuya

Kogyo 25 Co., Ltd. ) at 80C and 0.05 MPa for 7 seconds to obtain a

| am nate (alignment step) . Then, the |am nate was heated at 180C for
60 ni nut 8 VATE) BB resiRetevar hrasshe Cwwshensl vee ovierstwiieraiaal 3 and
pressing force of 0.5 MPa was applied to the inside of the oven using
air (thethgnsgarednasrpieased @an 0% IRdeysst eddilegbednigngresepy by the
Then, the |am nate was heated and conpressed by a flat press 5 (MA-2
manuf act Breégdspyisgdtiehd PDbyellopheit weor pbt dts baysdple3nCrandodm2sNREring
for 15 seconds to perform sol dering (soldering step) , thereby

manuf act 8RANGTraAséfete r e crefein ckayer 6. AThen, al hgnmémtt ridm csecond
device was eval uated by the same nethod as that in Exanple 1.

10[ 01578] tpExanpled Blay Menatackuretofthe rreshapager esimhillayehy support 1,
A filmshaped resin layer (b) was obtai ned by the sane nmethod as that

i n Exanpkbedadiisrgrivhayfand mhe aosievalyeat & @reoheated] naficredede daninate
The fil mshaped resin |ayer (b) fornmed on the base was | am nated on

t he surf asewf ihhe tier baatisylstenat eTod swhiehetdiel dsmdfudihehslidtfance
5 was formed by a roll |am nator under the conditions of a

t enper at beeweén I2RCsapdo at dpeed tofe Sdh&rdrmd nudesh Then, tHdecbasg terminal
peel ed off. 20 Then, the circuit substrate and the sem conductor chip
were ali gneshtsigds thatsdled 51 stsiient il catiihBeerd beUiHe sHBshE B minal
faced the second term nal of the sem conductor chip, and were heated

and 1conps essachdns 8héldq v p, banderpd A0 sanuifagiiyy 8dr By reHWR ing
Kogyo Co., Ltd. ) at 80C and 0.05 MPa for 7 seconds to obtain a

| am nat ej85{1ad | SHWRINI r¥f @RH resin preddilly/ddie dAKRA Qv%sw@@ﬁl}tqfie He1t
e a

120C for 5 mnutes in a conmerci al pressure-responsi ve oven whi

pressi ngvi 9681 0f &r Sthd rdiah Was,AaPAld glq.ghﬁpgﬂﬁeﬂl nshdes o dd& ERa1 4

using air (the lam nate was pressed at (first

DS O AN ey LGP 4 BRI OB R0 orpinan
Cor por at j o)y BE A3k 8 the resin layer 6 while the support 1, the adherend
15 2, and the resin layer 6 are heated. The heating temperature is not
particularly limited, and is preferably in the range of 40°C to 250°C
and more preferably in the range of 60°C to 180°C. When the heating
temperature is in the above-mentioned range, it is possible to ensure

the fluidity of the resin layer in the soldering and resin
20 pressing/curing step, which will be described below. Therefore, it
is possible to effectively remove an oxide film on the surface of

the solder.

When the second terminal 4 is stuck into the resin layer 6 after
alignment, the second terminal 4 may be stuck into the resin layer
25 6 while the support 1, the adherend 2, and the resin layer 6 are

compressed. The compression pressure is not particularly limited

and is preferably in the range of 0.001 MPa to 10 MPa and more



5 0.2 MPa for 15 seconds to perform soldering (sol dering step)

Then, the | am nate was heated at 180C for 60 m nutes in the

commerci al pressure-responsi ve oven used in the first pressing/curing
step while a pressing force of 0.5 MPa ®as applied to the inside of

the oven using air (the lam nate was pressed at 0.5 10 MPa) (second
pressing/curing step) to manufacture an el ectronic device.

Then, therefesepdii tndéw genggsodval MR by 1 HéPsamihent hbd eenriegsion
in Exanple 1. [0179] 15[ Exanple 7] (Manufacture of film shaped resin

| ayer) Ppressargi L khdied abeyenmeayérnéed) rawge obittailsegobgibhe sarmmsure
met hod as that in Exanple 4. (Manufacture and eval uati on of

el ect r onitbedevntayt 28The Hétwearhdpged sodsier baper thb) ffostedeonindlke 3 and
base was | am nated on the surface of the circuit substrate on which

t he bunptof sdmorsbidemibaldls f Oherdibyea itol$ poasiibaeoro urdernbiheerform
conditions of a tenperature of 120C and a speed of 50 cm m nute.

Then,5 t heohdseipgelrethefsdoldErdng 4k resd ayte ssdbst/catre ngnst dghewhich wiil
sem conductor chip were 25 aligned such that the first term nal of

t he circbet desbsibatiebéhoed the second termnal of the seni conductor
chip, and were heated and conpressed by a flip chip bonder (DP-200

manuf act ured by SHdbtiyen Kogyod adLamentlibfied BbaB0fgastd Ocdigo MR f1 may
7 seconds to obtain a lamnate (alignnment step). Then, a flat

press Wapei ot £diesh ot 8hé QHIRY ﬁhﬁb PIrassHkQel BSPONS) \éeldoaof&ﬂpr@ggil&h%re
| am nate was attached to the flat 5 press. Then, the |am nate started

to be hegktedohed8OC oMl kama PIRSSING if0LE8y 0o %t@d‘)@%hlé’%eé‘&ﬁ)&i'teéhﬁl%al
the inside of the oven using air (the | am nat e was pressed at O.

MPa)1.o Af T€le'rr1tfd YBe FeRYhesa nad s elrRPpsed <f o herd {:B%a%tll%ngﬁllﬂﬁto contact
| am nat e was heated and conpressed at 180C and 0.2 MPa f 5 second

in a presgurs3ed=fAt sosphete ©f 40 1@ RI:88S1 R fiehcenaf chéné’PéeBXquf 4.

flat press which was installed in the pressure-responsive oven an

had a press syffiagesat @rirﬁgg?lhdaﬁgyég of /’Zc?iprq_n gﬁggf rpﬁgggl%gﬁ%atlon

180C in the pressurlze 2 pre55|

conti nuedef.qre G0 0h fa{l%gl%élﬁéa!%é ?%lggr %hhnghgtte%ﬁ\qgatlrsojﬁ?c (c),

(solderlng and pressi ng/ curing nmanut acture an e

?rg;“hgg aé4t ﬁzﬁ‘ eéggﬁ%c%!:@it rﬂ{"é gdgg\f'?rqg_ﬁdb$n§%%l u]?tsdlerl nger arg%eated
Fﬁ;flség?gt?gay%%%%é%g g% % 1?@‘; to;)éféﬁ%%e?%ﬁiéga%?gc%ihlengsglegn%reh:ggusat ecpf the
resin layer 6 while being pressed by the pressurized fluid, and the

resin layer 6 is cured. During the curing process, the support 1,

the adherend 2, and the resin layer € are compressed while being heated

at a temperature equal to or more than the melting point of the solder

20 5 in a pressurized atmosphere for curing the resin layer 6 and the
distance between the first terminal 3 and the second terminal 4 is
reduced. In this way, it is possible to perform soldering and the
pressing and curing of a resin. When the combination of the metal
materials forming the solder 5 and the terminals is (c), soldering

25 isperformed by themethod (4-IV) in the soldering and pressing/curing

step, and the warping of the support 1 is less likely to occur.

Therefore, a void is less likely to occur in the cured product. In



(Production of liquid resin conposition) 70 parts by wei ght of

bi sphenol - F epoxy resin EXA-83CLVP (manufactured by Daini ppon I nk and
Chem cals Inc.) as an epoxy resin, 25 20 parts by wei ght of PR-53467
(manuf actured by Sumitonp Bakelite Co.,eftd.) as a phenol novol ac

resin, 10 parts by weight of phenol phthalin (manufactured by Tokyo

Chem cal Industry Co., Ltd.) 99 as a conpound having a flux action,

and 0.5 paeisibyp,wehghtsofdpnw icnrrufachneddely ByheSheicbiod Chehith) sit is
Corporation) as an im dazol e conpound were m xed by three rollers to
produce ®olsdbilé teskaltapnpyspeiorrn(elderivanuf doe¢nefonad wWvat uate on

of el ectronic device) An el ectroni c device was manufactured by

t he sanecrebhodtasnt hat the mxandireatzwdalepti drrdngt kel sqliddrr 8sand the
conposition (c) was applied with a thickness of 35 pmonto the

surface tkrthsatbrisiftc)substiatmsmibie th &trerdpmpnefl i belsealkdehe fnethod
was formed to forma resin layer, 10 instead of |am nating the

fil mshag&dIyeskn([dyein (e osoldeerisuy faack pofestshag@cuetiin substrate

on which the bunp of the solder 5 was forned. Then, the electronic

devi ce wasleoal uated. [0181] [Exanple 9] 15(Production of resin

var ni sh) 50 parts by weight of cresol novol ac-type epoxy resin
ECCN- 1020- 70 Apsaudextdod od ?&rﬂbﬁﬁmg keydel iRy whilld. pedBoARiRPBVEssing
resin, 25 parts by weight of PR-53467 (manufactured by Sum tonp

Bakel i t ew©oh, thé et ra AREAOL 1 HONR &G @R Bhe2Be HAE S WELIM L2 ame
of phenol pht hal i n (manuf act ur edbyTokyo Chemcal Industry Co., Ltd.) as

a conpougémBami Reedsdl dr BEd 1290 pABEs Ong/ PaFirky BYeWel B0 OhndRdM:in Fig.
(manuf actured by Shi koku Chem cal s Corporation) as an i1 mdazole

conpaundywet ge A SEObY ALY ikl liene Qhnpadleimprobul ¥t n 4 hef Acstahg 4y a

produce varni sh having a solid content concentration of 80% The 25

obt ai nedp}fééghx?gzéé@%mj?@qOb¥n8h£§§l§ﬂ{c%%fi.oéa &? g & ABUAr 2% rom the

resin varnish (d). (Manufacture and eval uation o ectroni c device

100 0 8\R0lL0N & 1R 05 YOS IBONIAEMA Y oL BR SATEIPLOAL coss

as that PBpExanp e 2 pt t e resin varnisiv vias ap
A L s R
71 SHEPMASAR AR AL, Beaatalg LB SN L TR LER e .
ourTRCo GhoblE ELIEYL BRI e S L BUTR L8381 1o ene
10[ Exanp!sgpg%gl't 1, the adherend 2, and the resin layer 6 are attached to the
press. Then, the pressurized fluid 10 is introduced to increase the
internal pressure of the heating oven 8. Then, the support 1, the
adherend 2, and the resin layer 6 are heated in the heating oven 8
20 at a temperature equal to or more than the curing temperature of the
resin layer 6, for example, 180°C, for 60 minutes while being pressed
by the pressurized fluid 10, thereby curing the resin layer 6. During
the curing process, for example, after 10 minutes of heating at 180°C
in the pressurized atmosphere, the press that has a press surface
25 Theated at a temperature equal to or more than the melting point of

the solder 5, for example, 230°C and is provided in the heating oven

8 applies a load to the adherend 2 from the upper side for, for example,



(Manufacture of filmshaped resin |ayer) A fil mshaped resin

| ayer (a) was obtained by the sane nethod as that in Exanple 1.

(Manuf acture and eval uation of electronic device) 15The fil m shaped
resin |layer (a) formed on the base was gami nated on the surface of

the circuit substrate on which the bunp of the solder 5 was forned by

a roll lamnator under the conditions of a tenperature of 120C and a
speed of 150seegndhatel 80 ehn theerbaseunicrdddtopspiieesi fheapgby performing
arranging step) . 20Then, the circuit substrate and the sem conductor
chi p wer eoahighédnsuchht blae sdkddy rst Teemi nal oh the sdldering and
substrate faced the second term nal of the sem conductor chip, and

wer e heapedsandgéonpirgssiehy dufing e puramdeof( DPRe206simnlfget uéed
by Shi buya Kogyo Co., Ltd. ) at 80C and 0.05 MPa for 7 seconds to
obt ai n asbadenatg 25¢ athgrmenngsbépthe resin laklzan 6 ke pantoehed wes the
heated at 180C for 60 mnutes in a conmmrercial pressure-responsive

oven Whi bema prressinig o pressofglteiie 1bhinkPa wash ap bedssartibhedi Ashde in
of the oven using air (the lam nate was pressed at 0.5 MPa)

(pressing/ haatag shéppressurizddhettmddihdraini nate was heated by a

refl ow apparatus (NRY325-5Z manufactured by Yamato Wor ks Cor poration)
and sol deri ngrmastoerdwimed(d (150l dor i@ stierh, akhghebyampnyf act uring
an electronic device. That is, the |lam nate was heated w t hout being

conpressed to(@erfigs MePderiui@ ofnthli SoLase.5 g BRat t88oM@Sterminal 4
performed at a tenperature of 150C to 180C for 90 seconds and then

perf or mednatedsé&eMperAtvHIR0h t 20REcHh OFhé S IMdUH 8S and0dREseddify terminal
el ectroni c device was eval uated by the same nethod as that in Exanple

1. [{@Ll83k &Eﬁ%a)'seollj@reﬁvaﬂgﬁécwéelélﬁir{éﬂé”i%ﬂ@@%gsé@%? 1Y §i ek i zed

filmshaped resin |layer (a) was obtained by the sane nethod as that

i n Exampke;ly, (;M%PLth%thé!ﬁﬁe?é(‘ﬁai;\f%/QJéjﬁéhﬂea?ﬁe&lﬁﬁt 'é\?\gjégiiggé/}:ﬁﬂ%d geriod

The fil mshaped resin |ayer ormed on the base anm nat e n

the surfgee.pfe! NEofidetthd1 SUBSIBMR N 18D AiRALAET PHRNES way, the

bonding of the solder 5 and the second terminal 4, the curing of the
resin layer 6, and the removal of a void are performed.
15 (e) The temperature of the solder 5 and the second terminal 4
increases to a value at which the solder 5 and the second terminal
4 can be soldered while the laminate is pressed by the pressurized
fluid, and the temperature is maintained for a predetermined period
of time, for example, 3 seconds to 10 minutes, thereby bonding the
20 solder 5 and the second terminal 4. Then, the temperature decreases
to a value at which the resin layer 6 is cured while the laminate
is pressed by the pressurized fluid, and the temperature is maintained
for a predetermined period of time, for example, 5 minutes to 180
minutes. In this way, the curing of the resin layer 6 and the removal
25 of a void are performed.
(f) The temperature increases to a value at which the resin layer

6 1s cured while the laminate is pressed by the pressurized fluid,



20 formed by a roll lamnator under the conditions of a tenperature

of 120C and a speed of 50 cm m nute. Then, the base peeled off (resin

| ayer arranging step). Then, the circuit substrate and the

sem conductor chip were aligned such the the first termnal of the
circuit substrate faced 25 the second term nal of the sem conductor
chip, and were heated and conpressed by a flip chip bonder (DP-200

manuf act 8reldthsy tshbtfauKe gyrom@bntained ot a redsne roi0sd MRy fast of time,
seconds to obtain a lamnate 102 (alignnent step). Then, the

| ami nat e f@gisetannle) atnP30CS dp B minutes, ithersdpnmerthalthe resin layer
pressure-responsi ve oven while a pressing force of 0.5 MPa was

appl i ed foanfderemsidegod vhid ov&hensi hheatempehathinei ofitiehsd awsier 5 and
pressed at 0.5 MPa) (soldering and pressing/curing step) to

manuf act the secebiedaroningldévirgeceddecanpl 2 viEZue Manwif acht whe eblder 5 and
fil mshaped resin | ayer) A filmshaped resin layer (a) was

obt aifnedthy $decsdmemdniadd4 1Gaadd Bal derelxanple the (Manniast s erayded
eval uati on of electronic device) The fil mshaped resin |layer (a)
formed obyt beebasessasi tedn flatiel] ehd kBesuehpeeadiiré hes aidididined for a
substrate on which a solder bunp was fornmed by a roll |am nator under

t he condpkeasseohimed argmerat dfetﬂﬁe,lffolszggaﬁpﬂea $pReGefs 8 10 minutes,
cm mnute. Then, the base peeled off (resin [ayer arranging step).

Then, thehereByi bosabsyraie H1hdNe el ¢prduetehdchbpmygse &l i gned
such that the first termnal of the circuit substrate faced the

second tern ngh @f) the $eN] G;ing@hainng&w@ém tWer o heat ed-aR0c 120 second
conpressed by a flip chip bonder (DP-200 manufactured by Shibuya

Kogyi® Coterkifal At tﬁ@%@f‘ﬂl@o%yr%@%és% Z@@EO@%& ORIV of a v8id

| am nate (alignment step). en, the lamnate was heated at 230

for 0.5 ni t 08 - i re -re i . ile
a&:@Lirﬁﬁmlrau%1@37;@@N%§¢§ha%&.apglagggegbchﬁa.neﬁbﬁslgg%t%eh tBe solder

pressing force of 0.5 I nsi of the oven

using aig éﬁ@%ﬂea%?g%ﬁ H@ﬁmﬂ{aﬁsi?g}%lﬁ% Q2 APV tﬂ-g%s;{[mgeg/%?%@%gd the

was heated at 180C 60 m nutes e a pressing force

was appl %Sﬂoééfeofw@@fc? mag?g e\é\?)%r&ro%ﬁ% dat Q.5:M8) {59! dering and

pressing/ curing step) to ma actureée an €l ectroni c device. [0184]
[Conparaibyflfxanple 1]

15 The same pressurized fluid as that in each of the above-described
embodiments may be used. The pressurized fluid is preferably gas,
such as nitrogen gas, argongas, or air. Inparticular, non-oxidizing
gas that is inexpensive and prevents the oxidation of the support
1 and the adherend 2, such as nitrogen gas, is preferable.

20 The curing rate of the cured product of the resin layer 6 obtained
in the soldering and pressing/curing step is preferably equal to or
more than 80% and more preferably in the range of 90% to 100%. In
the method of manufacturing an electronic device according to the
fourth embodiment of the present invention, the curing rate of the

25 cured product of the resin layer 6 obtained in the soldering and
pressing/curing step is calculated as follows.

(i) The resin layer 6 (that is, the resin layer 6 arranged between



5(Manuf acture of filmshaped resin |ayer) A fil mshaped resin

| ayer (a) was obtained by the sane nethod as that in Exanple 1.

(Manuf acture and eval uation of electronic device) The fil mshaped

resin layer (a) forned on the base was $am nated 10 on the surface of
the circuit substrate on which a solder bunp was forned by a rol

| am nat or under the conditions of a tenperature of 120C and a speed

of 50 cnthenfitsst Thepningk haand pde e¢confl termina¥héninthiee ofgsini tlayer
substrate and the sem conductor chip were aligned such that the first

t er mi nal astangéngi steept thalishapateot deed $6bfhetsdcond herhiingl pofcedmw is
sem conductor chip, and were heated and conpressed by a flip chip
bonder (DPa2ed bhwmnafdctierenbialShdanyd kKogpd oCimetetrd.(PSa@l 80@antche
0.05 MPa for 7 seconds. Then, the circuit substrate and the

sem conduetenremnept weerdhieatrer cihch cerpuessedtbyecmpétatups assnddViBAE 25°C
manuf act ured by System 20 Devel opnent Corporation) at 230C and 0.2

MPa fior Bosgedhtisrichaboate tdie tenipdenthuapinérédee ciff ¢0IPC/auhsteatand the
and the Au bunp of the semi conductor chip (sol dering). Then,

t he circambusulrsi patlee@indehbeasedi Londuet OIme Hispmeeserd@at gd ii) MTige resin
commercial oven at 180C for 60 m nutes at atnospheric 25 pressure

(non- prezsiysg/ 6 Wavlnig WH GmeapRIaYi REsPHESS Ut Be Uk i@y pdé?%fetﬁaitm and
fluid;, pressing force: 0 MPa) to manufacture an el ectronic device.

Then, thenhellesdtony eideyi §8 wmas avialHatssh dur e and ré@gﬁl@ﬁémd@%tep
that in Exanple 1. [0185] [Conparative exanple 2] (Manufacture an

eval uati 95 9feShLEd I G AN PHN tBLEEENENhEa S8VeEENMNERthod, and the
manuf actured by the sane nmethod as that in Conparative exanple 1

excep thabuhPeBNeatidg sedecarpressianctd ke kR 5ok derddg vt@iig@%%qng
fromb5 seconds to 15 seconds and then eval uated by the sanme nethod as

that in Coppargtdye; examhe bed %Qhelgohggmﬁgﬁhkgsesgm'@: 3]

(Manuf acture and eval uation of e tronic Vi C n el ectronic

devi ce mgg(gpnyfgfééué%ﬁ}ﬁﬁi:@?]iﬁﬁe metdjod as that in Conparative

exanple 1 except at t'’he heating and conpression time in sol dering
was chang§91%10n15 seconds to 115 seconds and then 15 eval uated by
the sane nethod as that in Conparative exanple 1. [0187]

In the method of manufacturing an electronic device according
15 to the first embodiment of the present invention, in the
pressing/curing step, the resin layer 6 is cured while the laminate
is pressed by the pressurized fluid such that a void in the resin
layer 6 is crushed, and the curing of the resin progresses. Therefore,
a void is less likely to occur in the cured product. It is possible
20  to prevent the occurrence of a void in the cured product. Therefore,
when an electronic device is heated at a temperature equal to or more
than the melting point of sclder, a short circuit between adjacent
terminals or swelling starting from a void is prevented.
In addition, it is possible to prevent the occurrence of a crack
25 starting from a void in the resin layer 6.
In the pressing/curing step, pressure is uniformly applied to

the laminate including the support 1, the adherend 2, and the resin



[ Conpar ati ve exanpl e 4] (Manufacture of fil mshaped resin |ayer)

A filmshaped resin layer (b) was obtained by the sane nethod 20 as

that in Exanple 4. (Manufacture and eval uati on of el ectronic device)

The fil mshaped resin layer (b) fornmed gan the base was | am nated on

the surface of the circuit substrate on which a sol der bunp was

formed by a roll |lamnator under the conditions of a tenperature of

25 120C dadex §peedabl drsmimnsuby. thhapyesder bast fledlded Bh¢érefore, it
Then, the circuit substrate and the sem conductor chip were aligned
such thatist hestiibse terpmawntofa moétenrvat¢rsabsif afe fraced 1498rtHhefrom
second term nal of the sem conductor chip, and were heated and

conpr essedebyiagf frpmchhe domdertwdaR: 20@ mappbact r eddbyh&Shadheyreend 2 to
Kogyo Co., Ltd.) at 80C and 0.05 MPa for 7 seconds. Then, the circuit
substr at ¢hangetthpheeni conductor chip were 5 heated in a commerci al

oven at 180C for 60 m nutes at atnospheric pressure

(non-Ppr essi ngfautha @i reitt Balddbd apphty) B fRFeSShiE adiSinJagepr@ISUELZEd, the
fluid; pressing force: 0 MPa). Then, the circuit substrate and
the sem gerduct&@rmitdp 3nere teakedonadd apiasset-dycddklral. pressrefore,
(MBA- 2 manuf actured by System 10 Devel opnent Corporation) at 230C and

0 . 2 MPahkWpAdadiePPeTHeOs PEid OBM S ehdaiddithd t8eheby1 T haetdhd-RGted
an el ectroni c devi ce. Then, the el ectronic device was eval uat ed

by the sayetpet Bededsribat iH,Exagnple 1. [0188] 15 [Conparative
exanpl e S?E(Nhnufacture of filmshaped resin |ayer) A
filmshapedisesin layer (a) was obtained by the same nmethod as that
in Exanple 1. (Manufacture and eval uation of el ectronic device) 20The

fil mehaped regivhd avehobd) of %éfﬁﬁa%utrliﬁgbgﬁ?ﬁl%r%ﬂbogu%cn%gg?g%é% ding

surface of the circuit substrate on which"a s orne

a roll |agina n?écb&‘?&'?'%hff.ggh%{kﬁg&%%ﬁ efbo igsgpgfoqﬁrg}ggp%% %aggn%q}t%_on,

speed of 50 cm m nute. ase peele € circu

substrat ‘Eh@ngegbﬁ fg%fog%t&ré;&ihﬁlivﬁr ®he laminate is pressed by the

pressurized fluid. A void in the resin layer € is crushed and the
curing of the resin progresses. Therefore, a void is less likely
15 to occur in the cured product. In addition, pressure is uniformly
applied to the support 1, the adherend 2, and the resin layer 6 in
all directions by the pressurized fluid. Therefore, it is possible
to prevent a molten material of the resin layer 6 from bleeding from
the gap between the support 1 and the adherend 2 to the periphery.
20 In the second embodiment, after the first terminal 3 and the
second terminal 4 are aligned with each other, the resin layer 6 is
cured and the first terminal 3 and the second terminal 4 are soldered.
Therefore, it is possible to reliably prevent the positional
deviation between the first terminal 3 and the second terminal 4.
25 As in the second embodiment, before soldering, the resin layer
6 is cured. Therefore, it is possible to prevent the occurrence of

a voild due to foaming in the resin layer 6 when soldering is performed.



25 aligned such that the first termnal of the circuit substrate

faced the second term nal of the sem conductor chip, and were heated
and conpressed by a flip chip bonder (DP-200 manufactured by Shibuya
Kogyo 106 Co., Ltd.) at 80C and 0.05 Mgag for 7 seconds. Then,

the circuit substrate and the sem conductor chip were heated in a
commercial oven at 180C for 60 m nutes at atnospheric pressure

(non- pr essi ngLeurtienghini ivdped imeplty i st g7 ks wes inslaypa 65 pressdei ket le
fluid;, pressing force: 0 MPa). Then, the circuit substrate and

t he sem wbridecbeinghppeseed, heatderbng a g efdrdwrapparatiushé NRYSRS - B#yer 6
manuf act ured by Yamato Wrks Corporation) and sol deri ng was

per f or mreds theedbggranuvhtierbainanetsoid.onlfbedevore, Thatsipmosdiigle to
circuit substrate and the 10 sem conductor chip were heated w thout

bei ng coppeessedtt® quenfraemcsodfier vodd wini Idiesistaiag tie dteatasdiggnas the
perfornmed at a tenperature of 150C to 180C for 90 seconds and then

per f df nedodtica betipethéusecofd 228Enir]l 46 m nut es. Then,

the el ectronic device was evaluated by the sanme nethod 15 as that in

Exanple 1. [OA89in[thepeswtily er@xaiileditf] pressing Conpasatpyer exadmlhen
6 was the sane as Exanple 11 except that the soldering and resin cure

step wastper forsedeabhiest I[Py ithe 2@ $ekRihalt heatamaed&d to each
[ 0190] [ Conparative exanple 7] Conparative exanple 7 was the

same as Bxagplehille edepbstiRal atbe saldgrbig9eanthd ezt Gl erﬁé@@faf@é it
performed w thout applying 25 pressure to the lamnate. [Table 2]
aTdmexo 180p88sinPO5o prevent the occurrence of a void while ensuring the

10 spreading of the solder 5 to the second terminal 4.

As in the fourth embodiment, the curing of the resin layer 6
and the bonding of the first terminal 3 and the second terminal 4
are performed at the same time. Therefore, it is possible to reduce
the manufacturing time.

15 In the fourth embodiment, when the first terminal 3 and the second
terminal 4 are bonded to each other, the laminate is pressed. The
pressing makes it possible to increase the density of the resin layer
6 and reduce the volume of the resin layer 6. Therefore, it ispossible
to apply force in a direction in which the first terminal 3 and the

20 second terminal 4 are compressed. When the first terminal 3 and the
second terminal 4 are bonded to each other, the laminate is pressed
by a fluid. Therefore, it is possible to prevent the flowing of a
resin due to the foaming of the resin layer 6 and thus reduce the
positional deviation between the first terminal 3 and the second

25 terminal 4.

In the first to fourth embodiments, when the resin layer 6 is

cured, the laminate 4 is pressed by a fluid. When the laminate is
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pressed by, for example, a press plate, it is difficult to prevent
the occurrence of a void in the resin layer 6. However, when the
laminate is pressed by a £luid, pressure is applied to the resin layer
6 in the vertical and horizontal directions thereof, which makes it
possible to prevent the occurrence of a void.

[0114]

(Resin layer 6)

Next, a resin composition forming the resin layer 6 having a
flux action which is used in the methods of manufacturing an electronic
device according to the first to fourth embodiments of the present
invention will be described. Each component may be one kind of
compound or a combination of a plurality of compounds.

[0115]

The resin composition forming the resin layer 6 having a flux
action (hereinafter, also referred to as a resin composition
according to the present invention) includes a compound having a flux
action and a thermosetting resin. The resin composition according
to the present invention may include as a compound having a flux action
a flux activating curing agent which acts as a curing agent of a
thermosetting resin.

[0116]

The resin composition according to the present invention may
be either a solid resin composition or a liquid resin composition.
(0117]

The thermosetting resin contained in the resin composition
according to the present invention is not particularly limited, but

examples thereof include an epoxy resin, an oxetane resin, a phenol
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resin, a (meth)acrylate resin, an unsaturated polyester resin, a
diallyl phthalate resin, and a maleimide resin. BAmong others, an
epoxy resin is preferable. The epoxy resin is suitably used since
it is excellent in curability, preservability, and heat resistance,
moisture resistance, chemical resistance, or the like in a cured
product.

[0118]

The epoxy resin contained in the resin composition according
to the present invention may be either an epoxy resin which is a solid
at room temperature or an epoxy resin which is a liquid at room
temperature, or both of them. By incorporating the epoxy resin in
the resin composition according to the present invention, flexibility
in the design of melting behavior of the resin layer 6 can be further
improved.

[0119]

The epoxy resin which is a solid at room temperature among the
epoxy resins contained in the resin composition according to the
present invention is not particularly limited, but examples thereof
include a bisphencl A type epoxy resin, a bisphenol S type epoxy resin,
a phenol novolac type epoxy resin, a cresol novolac type epoxy resin,
a glycidylamine type epoxy resin, a glycidyl ester type epoxy resin,
a trifunctional epoxy resin, and a tetrafunctional epoxy resin, and
more specifically, ones containing both a solid trifunctional epoxy
resin and a cresol novolac type epoxy resin. These may be singular
or in combination of two or more kinds thereof.

[0120]

The epoxy resin which is a liquid at room temperature among the
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epoxy resins contained in the resin composition according to the
present invention is not particularly limited, but examples thereof
include a bisphenol A type epoxy resin and a bisphenol F type epoxy
resin, and these may be singular or in combination of two or more
kinds thereof. The epoxy equivalent of the epoxy resin which is a
liguid at room temperature is preferably 150 to 300, more preferably
160 to 250, and even more preferably 170 to 220. These ranges prevent
increase in the shrinkage rate in the cured product of the resin layer
6, and thus the semiconductor device is reliably prevented from being
in the warping state, and the reactivity with the polyimide resin
is reliably prevented from being reduced.

(0121}

The blending amount of this thermosetting resin in the resin
composition according to the present invention is preferably 25 to
75% by weight, and more preferably 45 to 70% by weight, based on the
constituent materials of the resin composition. The blending amount
of the thermosetting resin in the resin composition within the above
range can provide good curability during curing of the thermosetting
resin, and allow for designing favorable melting behavior of the resin
layer 6.

[0122]

Further, a curing agent is preferably contained, in addition,
the compound having a flux action, in the resin composition according
to the present invention. This can further improve the curability
of the thermosetting resin.

[0123]

The curing agent contained in the resin composition according
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to the present invention is not particularly limited, but examples
thereof include phenols, amines, and thiols. When an epoxy resin
is contained as a thermosetting resin in the resin composition of
the present invention, the curing agent is preferably a phenol. When
the resin composition according to the present invention contains
the epoxy resin as a thermosetting resin, by using a phenol as a curing
agent, a good reactivity with the epoxy resin can be obtained for
the resin layer 6, and further, low-dimensional change during curing
and appropriate physical properties (for example, heat resistance
and moisture resistance) after curing of the epoxy resin contained
in the resin layer 6 can be obtained.

[0124]

When the resin composition according to the present invention
contains an epoxy resin as a thermosetting resin, the phenols
contained as a curing agent are not particularly limited, but those
having two or more functional groups which are capable of reacting
with the epoxy resin, and which can promote improvement of the
characteristics (for example, heat resistance and moisture
resistance) of the cured product of the epoxy resin in the resin layer
6 are preferred.

[0125]

Specific examples of the phenols having two or more functional
groups which are capable of reacting with the epoxy resin include
bisphenol A, tetramethyl bisphencol A, diallyl bisphenol A, biphenol,
bisphenol F, diallyl bisphenol F, trisphenol, tetrakisphenol, phencl
novolacs, and cresol novolacs, among which phenol novolacs and cresol

novolacs are preferred. These can provide a remarkably appropriate
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melt viscosity of the resin layer 6 and improve the reactivity with
the epoxy resin, and in addition, provide superior characteristics
(for example, heat resistance and moisture resistance) of the cured
product of the epoxy resin in the resin layer 6.

[0126]

When using a phenol noveolac as a curing agent contained in the
resin composition according to the present invention, the blending
amount of the curing agent in the resin composition according to the
present invention is preferably 5 to 30% by weight, andmore preferably
10 to 25% by weight, based on the constituent materials of the resin
composition. By adjusting the blending amount of the curing agent
in the resin composition to be within the above range, the
thermosetting resin can be reliably cured for the resin layer 6, and
the thermosetting resin and the unreacted curing agent are prevented
from remaining in the resin layer 6. Thus, occurrence of migration
due to existence of these residues can be preferably prevented.
[0127]

In addition, when the thermosetting resin contained in the resin
composition according to the present invention is an epoxy resin,
the blending amount of the phenol novolac resin may be defined as
an equivalent based on the epoxy resin. Specifically, the equivalent
of the phencl novolacs based on the epoxy resin is preferably 0.5
to 1.2, more preferably 0.6 to 1.1, and most preferably 0.7 to 0.98.
By adjusting the blending amount of the phenol novolac resin based
on the epoxy resin to be within the above range, the thermosetting
resin can be reliably cured for the resin layer 6, and the

thermosetting resin and the unreacted curing agent are prevented from
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remaining in the resin layer 6, and thus, occurrence of migration
due to existence of the residues can be appropriately prevented.
[0128]

The resin composition according to the present invention may
further contain, for example, an imidazole compound having a melting
point of 150°C or higher as a curing accelerator, in addition to the
curing agent as described above. By this, curing of the resin layer
6 can be reliably carried out, and thus, the reliability of the
semiconductor device can be increased. Examples of the imidazole
compound having a melting point of 150°C or higher include 2-phenyl
hydroxyimidazole and 2-phenyl-4-methyl hydroxyimidazole. In
addition, the upper limit of the melting point of the imidazole
compound is not particularly limited, but is appropriately set, for
example, in correspondence with the heating temperature during curing
of the resin layer 6.

[0129]

When the resin composition according to the present invention
contains such an imidazole compound as a curing accelerator, the
blending amount of the curing agent in the resin composition is
preferably 0.005 to 10% by weight, and more preferably 0.01 to 5%
by weight, based on the constituent materials of the resin composition.
By adjusting the blending amount of the curing agent in the resin
composition to be within the above range, it can more effectively
function as a curing accelerator for the thermosetting resin to
improve the curability of the thermosetting resin for the resin layer
6, and the melting viscosity of the resin layer 6 is not so high at

a melting temperature of the solder 5 in the resin layer 6, thereby
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making it possible to obtain a favorable solder junction structure.
[0130]

Moreover, the curing accelerators as described above may be
singular or in combination of two or more kinds thereof.
[0131]

Further, the resin composition according to the present
invention may appropriately contain a coupling agent, a flux
activator for increasing the activity of the compound having a flux
action, and various additives for improving various characteristics
such as compatibility, stability, and operability of the resin, in
addition to the compound having a flux action and the thermosetting
resin.

[0132]

By incorporating a coupling agent in the resin composition
according to the present invention, adhesiveness of the resin layer
& to a suppert 1 and an adherend 2 can be further increased.
[0133]

Examples of the coupling agent include silane coupling agents
such as an epoxysilane coupling agent and an aromatic-containing
aminosilane coupling agent. These may be singular or in combination
of two or more kinds thereof.

[0134]

The blending amount of the silane coupling agent in the resin
composition according to the present invention is preferably 0.01
to 5% by weight based on the constituent materials of the resin
composition.

[0135]
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When the resin composition according to the present invention
is liquid, the resin composition according to the present invention
can be applied onto the support 1 or the adherend 2. Further, when
the resin composition according to the present invention is solid,
the resin composition according to the present invention is dissoclved
or dispersed in a solvent to give a resin varnish, and the resin varnish
can be applied onto the support 1 or the adherend 2.

[0136]

When the resin composition according to the present invention
is used as a resin varnish, the solvent is not particularly limited,
but the solvents which are inert to the above-described constituent
materials of the resin composition are preferable. Examples of the
solvents include ketones such as acetone, methyl ethyl ketone, methyl
isobutyl ketone, diisobutyl ketone (DIBK), cyclohexanone, and
diacetone alcohcol (DAA), aromatic hydrocarbons such as benzene,
xylene and toluene, alcohols such as methyl alcohol, ethyl alcohol,
isopropyl alcohol, and n-butyl alcohol, cellosolve-based substances
such as methyl cellosolve, ethyl cellosolve, butyl cellosolve, methyl
cellosolve acetate, ethyl cellosolve acetate, and butyrocellosolve
acetate (BCSA), N-methyl-2-pyrrolidone (NMP), tetrahydrofuran (THF),
dimethylformamide (DMF), dibasic ester (DBE), ethyl
3-ethoxypropionate (EEP), and dimethyl carbonate (DMC). Further,
the content of the solvent in the resin varnish is preferably within
a range such that the solid content mixed in the solvent may be 10
to 60% by weight.

[0137]

Further, the resin composition according to the present
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invention may be formed into a film-shaped resin layer 6 and the
film-shaped resin layer 6 may be laminated on the support 1 or the
adherend 2. In this way, the resin layer 6 is arranged. When the
resin composition according to the present invention is formed in
the form of a film, the resin composition according to the present
invention preferably further contains a film-forming resin, in
addition to the compound having a £lux action and thermosetting resin.
By incorporating the film-forming resin in the resin composition
according to the present invention, the resin layer 6 can be reliably
made in the form of a film.
[0138]

Examples of the film-forming resin include a (meth)acrylic resin,
a phenoxy resin, a polyester resin, a polyurethane resin, a polyimide
resin, a siloxane-modified polyimide resin, a polybutadiene, a
polypropylene, a styrene-butadiene-styrene copolymer, a
styrene—-ethylene-butylene-styrene copolymer, a polyacetal resin, a
polyvinyl butyral resin, a polyvinyl acetal resin, a butyl rubber,
a chloroprene rubber, a polyamide resin, an acrylonitrile-butadiene
copolymer, an acrylonitrile-butadiene-acrylic acid copolymer, an
acrylonitrile-butadiene-styrene copolymer, a polyvinyl acetate, and
nylon among which a (meth)acrylic resin and a phenoxy resin are
preferred. By employing the (meth)acrylic resin or the phenoxy resin,
the film-forming property can be compatible with the adhesiveness
to the support 1 and the adherend 2. The film-forming resins may
be singular or in combination of two or more kinds thereof.
[0139]

Moreover, the (meth)acrylic resin with respect to the
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film-forming resin means a polymer of a {(meth)acrylic acid and a
derivative thereof or a copolymer of a (meth)acrylic acid or a
derivative thereof and another monomer. In this regard, when
describing the (meth)acrylic acid or the like, it means an acrylic
5 acid or a methacrylic acid.
[0140]

Specific examples of the acrylic resin used as a film-forming
resin include polyacrylic acids, polymethacrylic acids, polyacrylic
acid esters such as polymethyl acrylate, polyethyl acrylate,

10 polybutyl acrylate, and 2-ethylhexyl-polyacrylate, polymethacrylic
acid esters such as polymethyl methacrylate, polyethyl methacrylate,
and polybutyl methacrylate, a polyacrylonitrile, a
polymethacrylonitrile, a polyacrylamide, a butyl acrylate-ethyl
acrylate-acrylonitrile copolymer, an acrylonitrile-butadiene

15 copolymer, an acrylonitrile-butadiene-acrylic acid copolymezr, an
acrylonitrile-butadiene-styrene copolymer, an
acrylonitrile-styrene copolymer, a methyl methacrylate-styrene
copolymer, a methyl methacrylate~acrylonitrile copolymer, a methyl
methacrylate-a-methylstyrene copolymer, a butyl acrylate-ethyl

20 acrylate-acrylonitrile-2-hydroxyethyl methacrylate-methacrylic
acid copolymer, a butyl acrylate-ethyl
acrylate-acrylonitrile-2-hydroxyethyl methacrylate-acrylic acid
copolymer, a butyl acrylate-acrylonitrile-2-hydroxyethyl
methacrylate copolymer, a butyl acrylate-acrylonitrile-acrylic acid

25 copolymer, a butyl acrylate-ethyl acrylate-acrylonitrile copolymer,

and an ethyl acrylate-acrylonitrile-N,N-dimethylacrylamide

copolymer. Among them, a butyl acrylate-ethyl
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acrylate—acrylonitrile copolymer and an ethyl
acrylate-acrylonitrile-N,N-dimethylacrylamide are most preferred.
[0141]

Inaddition, when a (meth)acrylic resin in which a monomer having
a functional group such as a nitrile group, an epoxy group, a hydroxyl
group, and a carboxyl group is copolymerized is used as an acrylic
resin used as a film-forming resin, the adhesiveness of the
film-shaped resin layer 6 to the support 1 and the adherend 2 and
the compatibility with the thermosetting resin or the like can be
improved. With regard to the (meth)acrylic resin, the use amount
of the monomer having the functional group is not particularly limited,
but is preferably 0.1 to 50 mol%, more preferably 0.5 to 45 mol$%,
and even more preferably 1 to 40 mol%, based on the total weight of
the (meth)acrylic resin. By adjusting the amount within the above
range, the adhesiveness of the support 1 and the adherend 2 can be
excellent, while too strong stickiness of the film-shaped resin layer
& can be properly prevented and improvement of the operability can
be promoted.

[0142]

The weight average molecular weight of the acrylic resin is not
particularly limited, but is, for example, equal to or more than 1000
and equal to or less than 1000000, and preferably equal to or more
than 3000 and equal to or less than 900000. When the weight average
molecular weight of the acrylic resin is within the above range, the
film-forming property of the resin composition can be further
improved, while reliably attaining the flowability during curing.

[0143]
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Furthermore, when a phenoxy resin is used as the film-forming
resin, a phenoxy resin having a number average molecular weight of
5000 to 15000 is preferred. By using the phenoxy resin of the number
average molecular weight, the flowability of the film-shaped resin
layer 6 can be suppressed and the thickness of the film-shaped resin
layer 6 can be equalized.

[0144]

The skeleton of the phenoxy resin is not particularly limited,
but examples thereof include a bisphenol A type, a bisphenol F type,
and a biphenyl skeleton type. Among them, a& phenoxy resin having
a saturated water absorption rate of 1% or less is preferred, which
can suppress generation of foam, peel-off, or the like caused from
the film-shaped resin layer 6.

[0145]

Furthermore, with respect to the saturated water absorption rate,
the phenoxy resin is processed to form a film having a thickness of
25 pm, the film is dried under the atmosphere of 100°C for 1 hour
(absolute dry), subsequently, the film is left in a
constant-temperature zone with high humidity under the atmosphere
of 40°C and 90% RH, the change in the weight is measured every 24
hours, and using the weight at the time of saturation of change, the
saturated water absorption rate can be calculated according to

Expression 7 as described below:

Saturated water absorption rate (%) = {(Weight at the time of
saturation) - (Weight at the time of absclute dry)/(Weight at the
time of absolute dry)} x 100 (7)

[(0146]
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Further, when a polyimide resin is used as a film-forming resin,
examples of the polyimide resin include those having an imide bond
in the repeating unit. Examples of the polyimide resin include those
obtained by reacting a diamine with an acid dianhydride and heating
the obtained polyamide acid to cause dehydration and ring closure.
Examples of the diamine include aromatic diamines such as
3,3"'-dimethyl-4,4'-dilaminodiphenyl,
4,6-dimethyl-m-phenylenediamine, and
2,5-dimethyl-p-phenylenediamine), siloxanediamines such as
1,3-bis(3-aminopropyl)-1,1,3,3-tetramethyldisiloxane, and these
may be singular or in combination of two or more kinds thereof.
Further, examples of the acid dianhydride include 3, 3,4, 4'-biphenyl
tetracarboxylic acid, pyromellitic dianhydride, and
4,4'-oxydiphthalic dianhydride. In addition, the polyimide resin
may be soluble or insoluble in the solvent as described below, but
those which are soluble in the solvent are preferred. When the
polyimide resin is soluble in the solvent, the phase solubility with
the constituent materials contained in the sclution materials is
improved, and thus, the handleability is excellent. Particularly,
a siloxane-modified polyimide resin is preferably used since it can
be dissolved in various solwvents.

[0147]

Furthermore, the film-forming resin may be a commercially
available product.
f0148]

In addition, when the resin composition according to the present

invention is formed into a film and used, it may contain various
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additives such as a plasticizer, a stabilizer, an inorganic filler,
an antistatic agent, and a pigment, in a range in which the effects
of the present invention are not affected adversely.

[0149]

When the resin composition according to the present invention
is formed into a film and used, the blending amount of the film-forming
resin in the resin composition according to the present invention
is preferably 5 to 45% by weight of the constituent materials of the
resin composition. By adjusting the blending amount of the
film-forming resin in the resin composition according to the present
invention within the above range, reduction of the film-forming
property of the film-shaped resin layer 6 can be suppressed while
increase in the elasticmodulus of the film-shaped resin layer 6 after
curing can be suppressed. As a result, adhesiveness of the
film-shaped resin layer 6 to the support 1 and the adherend 2 can
be further improved. Furthermore, increase in the melting viscosity
of the film-shaped resin layer 6 can be suppressed.

[0150]

When the resin composition according to the present invention
is formed into a film and used, it contains a thermosetting resin.
The thermosetting resin is not particularly limited, but is
preferably one containing an epoxy resin. The epoxy resin refers
to any one of a monomer, an oligomer, and a polymer having an epoxy
group. Specific examples of the epoxy resin include novolac type
epoxry resins such as a phenol novolac type epoxy resin, and cresol
novolac type epoxy resin; bisphenol type epoxy resins such as a

bisphenol A type epoxy resin, and a bisphenocl F type epoxy resin;
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a hydroquinone type epoxy resin; a biphenyl type epoxy resin; a
stilbene type epoxy resin; a triphenol methane type epoxy resin; a
triazine nuclear-containing epoxy resin; a
dicyclopentadiene-modified phenol type epoxy resin; a naphthol type
epoxy resin and aralkyl type epoxy resins, such as a phenol aralkyl
type epoxy resin having a phenylene and/or biphenylene skeleton and
a naphthol aralkyl type epoxy resin having a phenylene and/or
biphenylene skeleton; and other trifunctional or higher epoxy resins.
[0151]

When the resin composition according to the present invention
is formed into a film and used, in which the resin composition
according to the present invention contains an epoxy resin, the
content of the epoxy resin contained in the resin composition
according to the present invention is not particularly limited, but
is preferably 10 to 20% by weight, and more preferably 20 to 80% by
welght. By adjusting the content of the epoxy resin contained in
the resin composition tobewithin the above range, the low coefficient
of linear expansion of the film-shaped resin layer 6 after curing
can be compatible with the toughness.

[0152]

When the resin composition according to the present invention
is formed into a film and used, in which the resin composition
according to the present invention contains an epoxy resin, the
softening point of the epoxy resin contained in the resin composition
according to the present invention is not particularly limited as
long as the epoxy resin has compatibility with the film-forming resin,

but it is preferably 40 to 100°C, and more preferably 50 to 90°C.
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By adjusting the softening point to not lower than the lower limit,
the tackiness of the film-shaped resin layer 6 can be reduced, and
therefore, the operability of the film-shaped resin layer é can be
improved. 1Inaddition, by adjusting the softening point to not higher
than the upper limit, increase in the melting viscosity of the
film-shaped resin layer 6 can be suppressed.

[0153]

When the resin composition according to the present invention
is formed into a film and used, in which the resin composition
according to the present invention contains an epoxy resin, the resin
composition according to the present invention is not particularly
limited, but preferably contains a curing agent. The curing agent
is appropriately selected from those which act as a curing agent for
an epoxy resin. Specific examples thereof include amine~based curing
agents including aliphatic polyamines such as diethylenetriamine,
triethylenetetramine, and metaxylylenediamine, aromatic polyamines
such as diaminodiphenylmethane, m-phenylenediamine, and
diaminodiphenyl sulfone, and polyamine compounds such as
dicyandiamide and organic acid dihydrazides, acid anhydride-based
curing agents including aliphatic acid anhydrides such as
hexahydrophthalic anhydride and methyltetrahydrophthalic anhydride,
aromatic acid anhydrides such as trimellitic anhydride, pyromellitic
anhydride, and benzophenonetetracarboxylic anhydride, and
phencl-based curing agents such as a phenol novolac resin, a cresol
novolac resin, a phenolaralkyl (containing a phenylene or biphenylene
skeleton) resin, a naphtholaralkyl (containing a phenylene or

biphenylene skeleton) resin, a triphenolmethane resin, a
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dicyclopentadiene type phenol resin, bis(mono- or
di-t-butylphenol)propane, methylenebis (2-propenyl)phenol,
propylenebis (2-propenyl)phenol, bis[ (2-propenyloxy)phenyl]lmethane,
bis[ (2-propenyloxy)phenyl]propane,
4,4'-(1l-methylethylidene)bis[2-(2-propenyl)phencl],
4,4"'-{l-methylethylidene)bis[2-(1l-phenylethyl)phenol],
4,4'-(l-methylethylidene)bis[2-methyl-6-hydroxymethylphenol],
4,4"'-(l-methylethylidene)bis[2-methyl-6-(2-propenyl)phencl}, and
4,4"-(1-methyltetradecylidene)bisphenol,

[0154]

When the resin composition according to the present invention
is formed into a film and used, in which the resin composition
according to the present invention contains an epoxy resin, the
content of the curing agent in the resin composition according to
the present invention can be determined by calculating the equivalent
ratio of the epoxy equivalents of the epoxy resin and the curing agent.
When the curing agent is a phenol resin, the equivalent ratio of the
epoxy equivalents of the epoxy resin and the functional group of the
curing agent is preferably 0.5 to 1.5, and more preferably 0.7 to
1.3. By adjusting the equivalent ratio to be within the above range,
heat resistance and preservability of the film can be compatible with
each other.
f0155]

When the resin composition according to the present invention
is formed into a film and used, in which the resin composition
according to the present invention contains an epoxy resin, the resin

composition according to the present invention may contain a curing
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accelerator. Such a curing accelerator is appropriately selected
from those which are capable of accelerating a curing reaction of
an epoxy resinwith a curing agent. Specific examples thereof include
amine-based catalysts such as imidazoles,
1,8-diazabicyclo (5, 4, 0)undecene, and phosphorous compounds such as
triphenylphosphine and a salt of tetra-substituted phosphonium with
a polyfunctional phenol compound. Among these, imidazoles and
phosphorous compounds are preferred, which have compatibility
between rapid curability and preservability of the f£ilm-shaped resin
layer 6, and corrosivity of a semiconductor element to an aluminum
pad.

[0156]

When the resin composition according to the present invention
is formed into a film and used, in which the resin composition
according to the present invention contains an epoxy resin, the
content of the curing accelerator in the resin composition of the
present invention is preferably 0.001 to 10% by weight, and more
preferably 0.01 to 5% by weight. By adjusting the content tobe within
the above range, it is possible to maintain the balance among rapid
curability and preservability of the film-shaped resin layer 6, and
physical properties after curing.

[0157]

As the imidazoles as a curing accelerator, imidazole compounds
having a melting point of 150°C or higher are preferred, and examples
thereof include 2-phenyl hydroxyimidazole, 2-phenyl-4-methyl
hydroxyimidazole, and 2-phenyl-4-methyl imidazole.

[0158]
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Among the phosphorous compounds as a curing accelerator, a salt
of tetra-substituted phosphonium with a polyfunctional phenol
compound is particularly preferred, which is excellent in rapid
curability of the film-shaped resin layer 6, corrosivity of a
semiconductor element to an aluminum pad, and preservability of the
film-shaped resin layer 6.

[0159]

The salt of a tetra-substituted phosphonium with a
polyfunctional phenol compound is not a simple mixture, but a compound
having a structure such as a salt structure or a supramolecular
structure. The tetra-substituted phosphonium of the salt of a
tetra-substituted phosphonium with a polyfunctional phenol compound
is preferably the compound in which a phosphorous atom is
four-coordinated by an alkyl group or an aromatic compound in the
light of balance between curability and preservability of the film.
[0160]

The substituents of the tetra-substituted phosphonium are not
particularly limited and may be the same as or different from each
other. A tetra-substituted phosphonium ion having a substituted or
unsubstituted aryl or alkyl group is preferred since it is stable
to heating or hydrolysis. Specific examples of the tetra-substituted
phosphonium include tetraphenyl phosphonium, tetratolyl phosphonium,
tetraethyl phenyiphosphonium, tetramethoxyphenyl phosphonium,
tetranaphthyl phosphonium, tetrabenzyl phosphonium, ethyltriphenyl
phosphonium, n-butyltriphenyl phosphonium, 2-hydroxyethyltriphenyl
phosphonium, trimethylphenyl phosphonium, methyldiethylphenyl

phosphonium, methyldiarylphenyl phosphonium, and tetra-n-butyl
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phosphonium. Among these, tetraphenyl phosphonium is preferred in
the light of the balance between rapid curability and preservability
of the film.

[0161]

The polyfunctional phencl compound in a molecular compound of
a tetra-substituted phosphonium and a polyfunctional phenol compound
refers to a phenol compound, in which at least one hydroxyl group
of phenolic hydroxyl groups loses hydrogen to form a phenoxide type
compound. Specific examples thereof include a hydroxybenzene
compound, a biphenol compound, a bisphenol compound, a
hydroxynaphthalene compound, a phenol novolac resin, and a phenol
aralkyl resin.

[0162]

Examples of the polyfunctional phencl compound include
bisphenols such as bis (4-hydroxy-3,5-dimethylphenyl)methane
(common name: tetramethylbisphencl-¥), 4,4'-sulfonyldiphenocl and
4,4'-isopropylidenediphenol (common name: bisphencol-3),
bis {(4-hydroxyphenyl)methane, bis(2-hydroxyphenyl)methane, and
(2-hydroxyphenyl) (4-hydroxyphenyl)methane, as well as a mixture of
three compounds among them, bis(4-hydroxyphenyl)methane,
bis(2-hydroxyphenyl)methane, and
(2-hydroxyphenyl) (4-hydroxyphenyl)methane (for example,
bisphenol-F-D from Honshu Chemical Industry Co., Ltd.),
dihydroxybenzenes such as 1,2-benzenedicl, 1,3-benzenediol, and
1,4-benzenediol, trihydroxybenzenes such as 1,2,4-benzenetriol,
various isomers of dihydroxynaphthalenes such as

1, 6-dihydroxynaphthalene and their isomers, and various isomers of
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biphenols such as 2,2'-biphenol and 4,4'-biphencl, among which
1,2-dihydroxynaphthalene and 4,4'-sulfonyldiphenol are preferred,
which are excellent in balance between rapid curability and
preservability.

[0163]

When the resin composition according to the present invention
is formed into a film and used, the film-shaped resin layer 6 can
be prepared by, for example, dissolvinga compound having a flux action
and a thermosetting resin, and if necessary, a film-forming resin
or other components in a solvent to prepare materials (liguid
materials) for forming the film-shaped resin layer 6, and then coating
thematerials for forming the film~shaped resin layer 6 on a substrate,
which has been subjected to a peeling treatment, such as a polyester
sheet, removing the solvent at a predetermined temperature, and then
drying the residue.

[0164]

Moreover, examples of the solvent which is used to prepare the
materials for forming the film-shaped resin layer 6 include ketones
such as acetone, methyl ethyl ketone, methyl isobutyl ketone, DIBK
(diisobutyl ketone), cyclohexanone, and DRA (diacetone alcohol),
aromatic hydrocarbons such as benzene, xylene, and toluene, alcohols
such as methyl alcohol, ethyl alcohol, isopropyl alcohol, and n-butyl
alcohol, cellosolve-based substances such as methyl cellosolve,
ethyl cellosolve, butyl cellosolve, methyl cellosolve acetate, ethyl
cellosolve acetate, and BCSA (butyl cellosolve acetate), NMP
(N-methyl-Z2-pyrrolidone), THF (tetrahydrofuran), DMF

(dimethylformamide), DBE (dibasic ester), EEP (ethyl
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3-ethoxypropicnate), and DMC (dimethyl carbonate).
[0165]

Further, the thickness (average) of the film-shaped resin layer
6 is not particularly limited, but is preferably about 3 to 100 um,
and more preferably about 5 to 50 um.
[0166]

The present invention is based on the following.
[1] A metheod of manufacturing an electronic component that bonds a
first terminal of a support and a second terminal of an adherend with
solder to electrically connect the support and the adherend,
comprising:

a resin layer arranging step of arranging a resin layer having
a flux action between the first terminal and the second terminal to
be bonded to each other;

an alignment step that aligns the first terminal and the second
terminal to be bonded to each other;

a soldering step of soldering the first terminal and the second
terminal;

a pressing/curing step of curing the resin layer while
performing pressing with a pressurized fluid.
[2] A method of manufacturing an electronic component that bonds a
first terminal of a support and a second terminal of an adherend with
solder to electrically connect the support and the adherend,
comprising:

a resin layer arranging step of arranging a resin layer having
a flux action between the first terminal and the second terminal to

be bonded to each other;
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an alignment step that aligns the first terminal and the second
terminal to be bonded to each other;

a pressing/curing step of curing the resin layer while
performing pressing with a pressurized fluid; and

a soldering step of soldering the first terminal and the second
terminal.
[3] A method of manufacturing an electronic component that bonds a
first terminal of a support and a second terminal of an adherend with
solder to electrically connect the support and the adherend,
comprising:

a resin layer arranging step of arranging a resin layer having
a flux action between the first terminal and the second terminal to
be bonded to each other;

an alignment step that aligns the first terminal and the second
terminal to be bonded to each other:;

a first pressing/curing step of curing the resin layer while
performing pressing with a pressurized fluid;

a scoldering step of soldering the first terminal and the second
terminal; and

a second pressing/curing step of curing the resin layer cured
in the first pressing/curing step while performing pressing with the
pressurized £luid.
4] A method of manufacturing an electronic component that bonds a
first terminal of a support and a second terminal of an adherend with
solder to electrically connect the support and the adherend,
comprising:

a resin layer arranging step of arranging a resin layer having
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a flux action between the first terminal and the second terminal to
be bonded to each other;
an alignment step that aligns the first terminal and the seéond
terminal to be bonded to each other; and
5 a soldering and pressing/curing step of simultaneocusly
performing the soldering of the first terminal and the second terminal
and the curing of the resin layer while performing pressing with a
pressurized f£luid.
[5] The method of manufacturing an electronic component according
10 to any one of [1] to [4],
wherein the pressurized fluid is gas.
[6] The method of manufacturing an electronic component according
to any one of [1] to [5],
wherein the pressurized fluid is air.
15 7] The method of manufacturing an electronic component according
to any one of [1] to [4],
wherein the pressing/curing step, the first pressing/curing
step, the second pressing/curing step, or the soldering and
pressing/curing step arxe performed by placing a processing object
20 in a pressure vessel and heating the processing object while
increasing the internal pressure of the pressure vessel with the
pressurized fluid.
[8] The method of manufacturing an electronic component according
to any one of [1l] to [7],
25 wherein, in the pressing/curing step, the first pressing/curing

step, the second pressing/curing step, or the soldering and

pressing/curing step, the pressing force of the pressurized fluid
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is in the range of 0.1 MPa to 10 MPa.
[2] The method of manufacturing an electronic component according
to any one of [1] to [8B],

wherein the minimum melt viscosity of the resin layer arranged
in the resin layer arranging step at a temperature of 100°C to 200°C
is in the range of 1 Pars to 1000 Pa-s.
[10] The method of manufacturing an electronic component according
to any one of [1l] to [9],

wherein the resin layer includes a thermosetting resin.
[11] The method of manufacturing an electronic component according
to any one of [1] to [10],

wherein the resin layer includes a resin (A) having at least
one phenolic hydroxyl group and a resin (B) serving as a curing agent
of the resin (A).
[12] An electronic component that is manufactured by the

manufacturing method according to any one of [1] to {11].

EXBMPLES
f0167]

Hereinafter, the present invention will be described in detail
on the basis of examples and comparative examples. However, the
present invention is not limited thereto.

[0168]
(Support)

As a support, a circuit substrate (which served as a corematerial,

was manufactured by Sumitomo Bakelite Co., Ltd., had part number

ELC-4785GS, had a thermal expansion coefficient (Tg or less) of 11
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ppm in the X-Y direction and a thermal expansion coefficient of 16
ppm in the Z direction) having a circuit pattern formed thereon was
used, and a bump of the solder 5 (tin 96.5/silver 3.5) was formed
on the first terminal in the circuit substrate.

[0169]

{Adherend)

As an adherend, a semiconductor chip (size: a length of 15 mm,
a width of 15 mm, and a thickness of 0.725 mm) in which the second
terminal of the adherend had an Au bump was used.

[0170]

Each of the number of first terminals of the support and the
number of second terminals of the adherend was 100.

[G171]
[Example 1]
(Manufacture of film-shaped resin layer)

45 parts by weight of cresol novolac-type epoxy resin
EOCN-102070 (manufactured by Nippon Kayaku Co., Ltd.) as an epoxy
resin, 10 parts by weight of PR-53467 (manufactured by Sumitomo
Bakelite Co., Ltd.) as a phenol novolac resin, 20 parts by weight
of 5G-708-6 (manufactured by Nagase Chemtex Corporation) as acrylic
rubber, 10 parts by weight of UC-~3900 (manufactured by Toagosei Co.,
Ltd.) as acrylic polymer, 15 parts by weight of phenolphthalin
(manufactured by Tokyo Chemical Industry Co., Ltd.} as a compound
having a flux action, 0.5 parts by weight of KBM-303 (manufactured
by Shin-Etsu Silicon Co., Ltd.) as a silane coupling agent, and 0.01
parts by weight of 2P4MZ (manufactured by Shikoku Chemicals

Corporation} as an imidazole compound were dissolved in acetone to
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produce a varnish resin composition.

The obtained varnish resin composition was applied onto a
polyester sheet (base) by a comma coater and was dried at 100°C at
which the acetone was volatilized for 3minutes to obtain a film~shaped
resin layer (a) with a thickness of 35 pm formed on the base.
[0172]

(Manufacture of electronic device)

The film-shaped resin layer {a) formed on the base was laminated
on the surface of the circuit substrate on which the bump of the solder
5 was formed by a roll laminator under the conditions of a temperature
of 120°C and a speed of 50 cm/minute. Then, the base peeled off (resin
layer arranging step).

Then, the circuit substrate and the semiconductor chip were
aligned such that the first terminal of the circuit substrate faced
the second terminal of the semiconductor chip, and were heated and
compressed by a £lip chip bonder (DP-200 manufactured by Shibuya Kogyo
Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds to obtain a laminate
{(alignment step).

Then, the laminate was heated and compressed by a flat press
(MSA-2 manufactured by System Development Corporation) at 230°C and
0.2 MPa for 5 seconds to bond the solder bump (first terminal) of
the circuit substrate and the Au bump (second terminal) of the
semiconductor chip (soldering step).

Then, the laminate was heated at 180°C for 60 minutes in a
commercial pressure-responsive oven while a pressing force of 0.5
MPa was applied to the inside of the oven using air (the laminate

was pressed at 0.5 MPa) (pressing/curing step (1)} to manufacture
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an electronic device.
[0173]
{(Evaluation of electronic device)

The electronic device obtained in Example 1 was evaluated as
follows. Evaluated items are shown together with content and the
obtained result is shown in Table 1.

1. Measurement of electrical connection

The connection resistance of two adjacent soldering portions
that were arbitrarily selected from the obtained electronic device
was measured by a digital multimeter. Then, two adjacent soldering
portions were arbitrarily selected from another nine points, and the
connection resistance thereof was measured by the same method. That
is, electrical connection was measured at a total of ten points. The
meaning of each symbol is as follows:

O: Electrical connection was obtained at all of ten points; and

4: Electrical connection was not obtained at all of ten points.

2. Absence or presence of microvoids in cured product between
support and adherend

The obtained electronic device was cut and the cross section
of the cured product was polished. Then, ten portions surrounded
by the support, the adherend, and two adjacent soldering portions
were arbitrarily selected, and a metallograph was used to observe
whether there was a microvoid in each portion. The meaning of each
symbol is as follows:

0: The microvoids were observed from all of ten portions; and

X: The microvoids were not observed from all of ten portions.

[0174]
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[Example 2]
(Manufacture and evaluation of electronic device)

An electronic device was manufactured by the same method as that
in Example 1 except that the heating and compression time in the
soldering step was changed from 5 seconds to 15 seconds and then
evaluated.

[0175]
[Example 3}
{(Manufacture and evaluation of electronic device)

An electronic device was manufactured by the same method as that
in Example 1 except that the heating and compression time in the
soldering step was changed from 5 seconds to 115 seconds and then
evaluated.

[0176]
{Example 4]
(Manufacture of film-shaped resin layer)

45 parts by weight of bisphenol-A epoxy resin EPICLON-840S
(manufactured by Dainippon Ink and Chemicals Inc.) as an epoxy resin,
15 parts by weight of PR-53467 {(manufactured by Sumitomo Bakelite
Co., Ltd.) as a phenol novolac resin, 25 parts by weight of YP-50
(manufactured by Tohto Kasei Co., Ltd.) as a phenoxy resin, 15 parts
by weight of phenolphthalin (manufactured by Tokyo Chemical Industry
Co., Ltd.) as a compound having a flux action, 0.5 parts by weight
of KBM-303 (manufactured by Shin-Etsu Silicon Co., Ltd.) as a silane
coupling agent, and 0.01 parts by weight of 2P4MZ (manufactured by
Shikoku Chemicals Corporation) as an imidazole compound were

dissolved in acetone to produce a varnish resin composition.
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The obtained varnish resin composition was applied onto a

polyester sheet (base) by a comma coater and was dried at 100°C at

which the acetone was volatilized for 3minutes to obtain a film-shaped

resin layer (b) with a thickness of 35 um formed on the base.

5 (Manufacture and evaluation of electronic device)

An electronic device was manufactured by the same method as that

in Example 2 except that the film-shaped resin layer (b) was used

instead of the film-shaped resin layer (a) in the resin layer arranging

step and then evaluated.
10 [0177]
[Example 5]

(Manufacture of film-shaped resin layer)

A film-shaped resin layer (b) was obtained by the same method

as that in Example 4.

15 (Manufacture and evaluation of electronic device)

The film-shaped resin layer (b) formed on the base was laminated

on the surface of the circuit substrate on which the bump of the solder

5 was formed by a rell laminator under the conditions of a temperature

of 120°C and a speed of 50 cm/minute. Then, the base peeled off (resin
20 layer arranging step).

Then, the circuit substrate and the semiconductor chip were

aligned such that the first terminal of the circuit substrate faced

the second terminal of the semiconductor chip, and were heated and

compressed by a £1ip chip bonder (DP-200 manufactured by Shibuya Kogyo

25 Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds to obtain a laminate

(alignment step).

Then, the laminate was heated at 180°C for 60 minutes in a
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commercial pressure-responsive oven while a pressing force of 0.5
MPa was applied to the inside of the oven using air (the laminate
was pressed at 0.5 MPa) (pressing/curing step).

Then, the laminate was heated and compressed by a flat press
(MSA-2 manufactured by System Development Corporation) at 230°C and
0.2 MPa for 15 seconds to perform soldering (soldering step), thereby
manufacturing an electronic device.

Then, the electronic device was evaluated by the same method
as that in Example 1.

[0178]
[Example 6]
{(Manufacture of film-shaped resin layer)

A film-shaped resin layer (b) was obtained by the same method
as that in Example 4.

(Manufacture and evaluation of electronic device)

The film—shaped resin layer (b) formed on the base was laminated
on the surface of the circuit substrate on which the bump of the solder
5 was formed by a roll laminator under the conditions of a temperature
of 120°C and a speed of 50 cm/minute. Then, the base peeled off.

Then, the circuit substrate and the semiconductor chip were
aligned such that the first terminal of the circuit substrate faced
the second terminal of the semiconductor chip, and were heated and
compressed by a flip chip bonder (DP-200 manufactured by Shibuya Kogyo
Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds to cobtain a laminate
(alignment step).

Then, the laminate was heated at 120°C for 5 minutes in a

commercial pressure-responsive oven while a pressing force of 0.5
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MPa was applied to the inside of the oven using air (the laminate
was pressed at 0.5 MPa) (first pressing/curing step).

Then, the laminate was heated and compressed by a flat press
(MSA-2 manufactured by System Development Corporation) at 230°C and
0.2 MPa for 15 seconds to perform soldering (soldering step).

Then, the laminate was heated at 180°C for 60 minutes in the
commercial pressure-responsive oven used in the first
pressing/curing step while a pressing force of 0.5 MPa was applied
to the inside of the oven using air (the laminate was pressed at 0.5
MPa) (second pressing/curing step) to manufacture an electronic
device.

Then, the electronic device was evaluated by the same method
as that in Example 1.

[0179]
[Example 7]
(Manufacture of film-shaped resin layer)

A film-shaped resin layer (b) was obtained by the same method
as that in Example 4.

{(Manufacture and evaluation of electronic device)

The film-shaped resin layer (b) formed on the base was laminated
on the surface of the circuit substrate on which the bump of the solder
5 was formed by a roll laminator under the conditions of a temperature
of 120°C and a speed of 50 cm/minute. Then, the base peeled off.

Then, the circuit substrate and the semiconductor chip were
aligned such that the first terminal of the circuit substrate faced
the second terminal of the semiconductor chip, and were heated and

compressedby a flip chip bonder (DP-200 manufactured by Shibuya Kogyo
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Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds to obtain a laminate
(alignment step).

Then, a flat press was installed in a commercial
pressure-responsive oven, and the laminate was attached to the flat
press. Then, the laminate started to be heated at 180°C while a
pressing force of 0.5 MPa was applied to the inside of the oven using
air (the laminate was pressed at 0.5 MPa). After five minutes had
elapsed from heating at 180°C, the laminate was heated and compressed
at 180°C and 0.2 MPa for 15 seconds in a pressurized atmosphere of
a pressing force of 0.5 MPa by the flat press which was installed
in the pressure-responsive oven and had a press surface at a
temperature of 230°C. Then, the heating at 180°C in the pressurized
atmosphere of a pressing force of 0.5 MPa was continued for 60 minutes
from the starting of heating at 180°C (soldering and pressing/curing
step) to manufacture an electronic device.

Then, the electronic device was evaluated by the same method
as that in Example 1.

In Table 1, soldering is performed at 230°C and 0.2 MPa for 15
seconds. In the soldering step, the resin layer is also cured.
[0180]

[Example 8]
(Production of liquid resin composition)

70 parts by weight of bisphencl-F epoxy resin EXA-830LVP
(manufactured by Dainippon Ink and Chemicals Inc.) as an epoxy resin,
20 parts by weight of PR-53467 (manufactured by Sumitomo Bakelite
Co., Ltd.) as a phenol novolac resin, 10 parts by weight of

phenclphthalin (manufactured by Tokyo Chemical Industry Co., Ltd.)
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as a compound having a flux action, and 0.5 parts by weight of 2P4M7%
(manufactured by Shikoku Chemicals Corporation) as an imidazole
compound were mixed by three rollers tc produce a liguid resin
composition (c}.

{(Manufacture and evaluation of electronic device)

An electronic device was manufactured by the same method as that
in Example 2 except that the liquid resin composition (c) was applied
with a thickness of 35 um onto the surface of the circuit substrate
on which the bump of the solder 5 was formed to form a resin layer,
instead of laminating the film-shaped resin layer {b) on the surface
of the circuit substrate on which the bump of the solder 5 was formed.
Then, the electronic device was evaluated.

[0181]
[Example 9]
(Production of resin wvarnish)

50 parts by weight of crescl novolac-type epoxy resin
ECCN-1020-70 (manufactured by Nippon Kayaku Co., Ltd.) as an epoxy
resin, 25 parts by weight of PR-53467 (manufactured by Sumitomo
Bakelite Co., Ltd.) as a phenol novolac resin, 25 parts by weight
of phenolphthalin (manufactured by Tokyo Chemical Industry Co., Ltd.)
as a compound having a flux action, and 0.2 parts by weight of 2P4MZ
(manufactured by Shikoku Chemicals Corporation} as an imidazole
compound were dissolved in ethylene glycol monobutyl ether acetate
to produce varnish having a solid content concentration of 80%. The
obtained varnish was mixed by three rollers to produce a layer of
resin wvarnish (d).

(Manufacture and evaluation of electronic device)
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An electronic device was manufactured by the same method as that
in Example 2 except that the resin varnish (d) was applied with a
thickness of 35 ym onto the surface of the circuit substrate on which
the bump of the solder 5 was formed and was dried at 100°C for 10
minutes to volatilize a solvent, thereby forming a resin layer,
instead of laminating the film-shaped resin layer (b) on the surface
of the circuit substrate on which the bump of the solder 5 was formed.
Then, the electronic device was evaluated.

[0182]
[Example 10]
(Manufacture of film-shaped resin layer)

A film-shaped resin layer (a) was obtained by the same method
as that in Example 1.

(Manufacture and evaluation of electronic device)

The film-shaped resin layer (a) formed on the base was laminated
on the surface of the circuit substrate on which the bump of the solder
5 was formed by a roll laminator under the conditions of a temperature
of 120°C and a speed of 50 cm/minute. Then, the base peeled off (resin
layer arranging step).

Then, the circuit substrate and the semiconductor chip were
aligned such that the first terminal of the circuit substrate faced
the second terminal of the semiconductor chip, and were heated and
compressed by a £1ip chip bonder (DP-200 manufactured by Shibuya Kogyo
Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds to obtain a laminate
(alignment step).

Then, the laminate was heated at 180°C for 60 minutes in a

commercial pressure-responsive oven while a pressing force of 0.5
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MPa was applied to the inside of the oven using air (the laminate
was pressed at 0.5 MPa) (pressing/curing step).

Then, the laminate was heated by a reflow apparatus (NRY325-52
manufactured by Yamato Works Corporation) and soldering was performed
(soldering step), thereby manufacturing an electronic device. That
is, the laminate was heated without being compressed to perform
soldering. In this case, the heating was performed at a temperature
of 150°C to 180°C for 90 seconds and then performed at a temperature
of 220°C for 45 minutes.

Then, the electronic device was evaluated by the same method
as that in Example 1.

{0183]
[Example 11]
{(Manufacture of film-shaped resin layer)

A film-shaped resin layer (a) was obtained by the same method
as that in Example 1.

(Manufacture and evaluation of electronic device)

The film-shaped resin layer (a} formed on the base was laminated
on the surface of the circuit substrate on which a solder bump was
formed by a roll laminator under the conditions of a temperature of
120°C and a speed of 50 cm/minute. Then, the base peeled off (resin
layer arranging step).

Then, the circuit substrate and the semiconductor chip were
aligned such that the first terminal of the circuit substrate faced
the second terminal of the semiconductor chip, and were heated and
compressed by a flip chip bonder (DP-200 manufactured by Shibuya Kogyo

Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds to obtain a laminate
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(alignment step)}.

Then, the laminate was heated at 230°C for 60 minutes in a
commercial pressure-responsive oven while a pressing force of 0.5
MPa was applied to the inside of the oven using air (the laminate
was pressed at 0.5 MPa) (soldering and pressing/curing step) to
manufacture an electronic device.

[Example 12]
(Manufacture of film-shaped resin layer)

A film-shaped resin layer (a) was obtained by the same method
as that in Example 1.

(Manufacture and evaluation of electronic device)

The film-shaped resin layer {a) formed on the base was laminated
on the surface of the circuit substrate on which a solder bump was
formed by a roll laminator under the conditions of a temperature of
120°C and a speed of 50 cm/minute. Then, the base peeled off (resin
layer arranging step).

Then, the circuit substrate and the semiconductor chip were
aligned such that the first terminal of the circuit substrate faced
the second terminal of the semiconductor chip, and were heated and
compressed by a flip chip bonder (DP-200 manufactured by Shibuya Kogyo
Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds to obtain a laminate
(alignment step).

Then, the laminate was heated at 230°C for 0.5 minutes in a
commercial pressure-responsive oven while a pressing force of 0.5
MPa was applied to the inside of the oven using air (the laminate
was pressed at 0.5 MPa}. Then, the laminate was heated at 180°C for

60 minutes while a pressing force of 0.5 MPa was applied (the laminate
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was pressed at 0.5 MPa) (soldering and pressing/curing step) to
manufacture an electronic device.

[0184]

[Comparative example 1]

(Manufacture of film-shaped resin layer)

A film-shaped resin layer (a) was obtained by the same method
as that in Example 1.

(Manufacture and evaluation of electronic device)

The film-shaped resin layer (a) formed on the base was laminated
on the surface of the circuilt substrate on which a solder bump was
formed by a roll laminator under the conditions of a temperature of
120°C and a speed of 50 cm/minute. Then, the base peeled off.

Then, the circuit substrate and the semiconductor chip were
aligned such that the first terminal of the circuit substrate faced
the second terminal of the semiconductor chip, and were heated and
compressed by a flip chip bonder (DP-200 manufactured by Shibuya Kogyo
Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds.

Then, the circuit substrate and the semiconductor chip were
heated and compressed by a flat press (MSA-2 manufactured by System
Development Corporation) at 230°C and 0.2 MPa for 5 seconds to bond
the solder bump of the circuit substrate and the Au bump of the
semiconductor chip (soldering).

Then, the circuit substrate and the semiconductor chip were
heated in a commercial oven at 180°C for 60 minutes at atmospheric
pressure (non-pressing/curing; without applying pressure using a
pressurized fluid; pressing force: 0 MPa) to manufacture an

electronic device. Then, the electronic device was evaluated by the
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same method as that in Example 1.
[0185]
[Comparative example 2]
(Manufacture and evaluation of electronic device)

An electronic device was manufactured by the same method as that
in Comparative example 1 except that the heating and compression time
in soldering was changed from 5 seconds to 15 seconds and then

evaluated by the same method as that in Comparative example 1.

[0186]
[Comparative example 3]
(Manufacture and evaluation of electronic device)

An electronic device was manufactured by the same method as that
in Comparative example 1 except that the heating and compression time
in soldering was changed from 5 seconds to 115 seconds and then

evaluated by the same method as that in Comparative example 1.

[0187]
[Comparative example 4]
(Manufacture of film-shaped resin layer)

A film-shaped resin layer (b) was obtained by the same method
as that in Example 4.

{(Manufacture and evaluation of electronic device)

The film-shaped resin layer (b} formed on the base was laminated
on the surface of the circuit substrate on which a solder bump was
formed by a roll laminator under the conditions of a temperature of
120°C and a speed of 50 cm/minute. Then, the base peeled off.

Then, the circuit substrate and the semiconductor chip were

aligned such that the first terminal of the circuit substrate faced
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the second terminal of the semiconductor chip, and were heated and
compressed by a £1ip chip bonder (DP-200 manufactured by Shibuya Kogyo
Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds.

Then, the circuit substrate and the semiconductor chip were
heated in a commercial oven at 180°C for 60 minutes at atmospheric
pressure (non-pressing/curing; without applying pressure using a
pressurized fluid; pressing force: 0 MPa).

Then, the circuit substrate and the semiconductor chip were
heated and compressed by a flat press (MSA-2 manufactured by System
Development Corporation) at 230°Cand 0.2 MPa for 15 seconds to perform
soldering, thereby manufacturing an electronic device.

Then, the electronic device was evaluated by the same method
as that in Example 1.

[0188]
[Comparative example 5]
(Manufacture of film-shaped resin layer)

A film-shaped resin layer (a) was obtained by the same method
as that in Example 1.

(Manufacture and evaluation of electronic device)

The film-shaped resin layer (a) formed on the base was laminated
on the surface of the circuit substrate on which a solder bump was
formed by a roll laminator under the conditions of a temperature of
120°C and a speed of 50 cm/minute. Then, the base peeled off.

Then, the circuit substrate and the semiconductor chip were
aligned such that the first terminal of the circuit substrate faced
the second terminal of the semiconductor chip, and were heated and

compressed by a £1ip chip bonder (DP-200 manufactured by Shibuyva Kogyo
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Co., Ltd.) at 80°C and 0.05 MPa for 7 seconds.

Then, the circuit substrate and the semiconductor chip were
heated in a commercial oven at 180°C for 60 minutes at atmospheric
pressure (non-pressing/curing; without applying pressure using a
pressurized fluid; pressing force: 0 MPa).

Then, the circuit substrate and the semiconductor chip were
heated by a reflow apparatus (NRY325-5Z manufactured by Yamato Works
Corporaticon) and soldering was performed, thereby manufacturing an
electronic device. That is, the circuit substrate and the
semiconductor chip were heated without being compressed to perform
scldering. In this case, the heating was performed at a temperature
of 150°C to 180°C for 90 seconds and then performed at a temperature
of 220°C for 45 minutes.

Then, the electronic device was evaluated by the same method
as that in Example 1.

[0189]
[Comparative example 6]

Comparative example 6 was the same as Example 11 except that
the soldering and resin cure step was performed without applying
pressure to the laminate.

[0190]
[Comparative example 7]

Comparative example 7 was the same as Example 12 except that
the soldering and resin cure step was performed without applying
pressure to the laminate.

[Table 2]
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Al'i gnment Sol dering and pressing/curing step 1 Soldering and resin

pressing/curing step 1

Thernosetting resin conposition
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[0194]

In all of Examples 1 to 12, good electrical connection was
obtained and no microvoid occurred.

In contrast in Comparative examples 1 to 7, a microvoid occurred
and there was a defect in electrical connection.

As can be seen from the comparison between the electronic devices
according to Examples 4, 6, and 7 and the electronic device according
to Example 5, the spreading of solder in the electronic devices
according to Examples 4, 6, and 7 was better than that in the electronic
device according to Example 5.

In the measurement of the absence or presence of the microvoid,
in all of the electronic devices according to Examples 4 to 7, the
microvolid did not occur. However, it was checked whether there was
a microvoid between all of the terminals and the check result showed
that a very small microvoid occurred in the electronic device
according to Example 4. In all of the electronic devices according
to Examples 5 to 7, no microvoid occurred. However, the microvoid
occurring in Example 4 was smaller than that occurring in Comparative
examples 1 to 7 and had a size that did not cause any problem in
practical use. In addition, the number of microvoids occurring in
Example 4 was smaller than that of the number of microvoids occurring
in Comparative examples 1 to 7, which did not cause any problem in
practical use,

In Examples 1 to 12, a pressing force of 0.5 MPa was applied
to the resin layer when the resin layer was cured. However, when
a pressing force of 10 MPa was applied, the same effect was obtained.

In all of Examples 1 to 12, the resin layer having a flux action



In all of Examples 1 to 12, good el ectrical connection was obtai ned

and no m crovoi d occurred. In contrast in Conparative
exanples 1 to 7, a mcrovoid occurred 5 and there was a defect in
el ectrical connection. As can be sléen fromthe conparison

bet ween the el ectronic devices according to Exanples 4, 6, and 7 and
the el ectronic device according to Exanple 5, the spreadi ng of sol der
in the elEClHERACCHSPREYE ERTGHdi HEWEBSEX alplveas £orgirged #haks when the
better than that in the electronic 10 device according to Exanple 5.

In the né&Sdfehdrer ofn¢Hdathdbserosetpingeresint Ier rrempw6i danigretane
all of the electronic devices according to Exanples 4 to 7, the

m cr ovoi #€§it8) netheEchkRan Hoe varoxyY trewis c idsk & onireehee piiereidaswas

m crovoi d between all of the termnals and the check result showed 15
that a vergVERERH, nFémblar dtocexameles nl tiwe 1&.ect roni ¢ device

according to Exanple 4. In all of the electronic devices according to
Exanpt es 5 toTRe moninwe owditdvoecasied.ofHoheveesin Heydc used iin Examples
occurring in Exanple 4 was smaller than that occurring in Conparative
exanpl eslltpol? ahdahbempesitzers haf A’ thdto @AOSE amy Ar ehlemin 20
practical use. In addition, the nunber of mcrovoids occurring in

Exanpl e 4 wasTheaahlmimirhare ltthati socbstithg wasierasafrad eyouordsometstt ; iwkg ch
in Conparative exanples 1 to 7, which did not cause any problemin
practi calasse. viscdxamgiies mkakaridy deptessibig abpneenef aOshedPar Mfuency
applied 25 to the resin |layer when the resin |ayer was cured.

However , ofthenHa e es st ignfsiapeedisat@piMPatwas rapgl b e ether stk eff@tiase
was obtained. In all of Exanples 1 to 12, the resin layer having a
fluxitact b@n101d2mihved yded an epoxy resin. However, it was confirmed
that, when the resin layer included thernosetting resins (for

exanmpl e, an owgéanthd esisih Dhher ¢danr lﬂ@uﬁ@oﬁ‘é/sfr?%ioﬁgotskjlﬁieﬁ(fué rNGRnt

of voids was prevented, simlar to Exanplles 1 to 12. 5The m ni num

melt visgasi dyi®d ddedr@sianrbayYr rUsRLid (R RheSnint fuk Zndit %iscosity
tenperature of 100C to 200C was 2 Pass. The m ni num nel t

Vi scosi t ¥ rWage NBaSLK e BY W d sy, Which was a viscoel astic
nmeasuri ng device, by applying a shear frequency of 1 Hz to a

filmshapggogsanple at a rate of tenperature increase 10 of

10C/ m nut e. When the resin layer was a liquid resin

COMAGSI tiPRap@1 SOl ¥eNnt was dried to forma resin filmand then the
m nimum melt viscosity of the resin filmwas neasured. [0195]

sol Exarpl@addladriae el ddddnaliaped esy 1 | e 45

parts by weight of cresol novo ype "epox sin ECCN- 102070
(et st eou oAk BRN, KA B ) BTGRGCSRIBY LEBLY ndSuR S
EOCN-102070 (manufactured by Nippon Kayaku Co., Ltd.) as an epoxy
resin, 15 parts by weight of PR-53467 (manufactured by Sumitomo
20 Bakelite Co., Ltd.) as a phenol novolac resin, 15 parts by weight
of YP-50 (manufactured by Tohto Kasei Co., Ltd.) as a phenoxy resin,
15 parts by weight of phenolphthalin {manufactured by Tokyo Chemical
Industry Co., Ltd.) as a compound having a flux action, 1.0 parts
by weight of KBM-303 (manufactured by Shin-Etsu Silicon Co., Ltd.)
25 as a silane coupling agent, and 0.05 parts by weight of 2P4MZ
(manufactured by Shikoku Chemicals Corporation) as an imidazole

compound were dissolved in acetone, and 10 parts by weight of filler



20 Bakelite Co., Ltd.) as a phenol novolac resin, 15 parts by wei ght
of YP-50 (manufactured by Tohto Kasei Co., Ltd.) as a phenoxy resin,
15 parts by wei ght of phenol phthalin (manufactured by Tokyo Chem cal
| ndustry Co., Ltd.) as a conpound having.3a flux action, 1.0 parts by
wei ght of KBM 303 (manufactured by Shin-Etsu Silicon Co., Ltd.) 25 as

a silane ¢ |ing agent, and 0.05 parts by weight of 2P4MZ .
( manuf act(ﬁ%ﬁf’gy%gﬁgﬁaﬁﬁu?ﬁ P X AR PHT 49 -on)otes 7afn RVEEREReParticle

conpound were dissolved in acetone, and 10 parts by weight of filler
113 ( SE6GBOMRERGF adt BReddY F¢nRd dchProsiuce gdvarapshvesaie pRIFReition.
diameter: 2 pm was added to produce a varnish resin conposition.

The obt ai ned VafnPBhAEBEE NVENHYS| 9T ESasiitilea wasoarPpoejesnte a
sheet (base) by a comma coater and was dried at a tenperature 5 of

100C at Wﬁilé’ﬁs%éﬁé sAestohea sk byd aeing £og teara3hivasdey edoa o bt témperature
filmshaped resin layer with a thickness of 35 pmon the base. [0196]

( Manu¥ acoiir E0QIC ateehi elmithedevetele was volaThbiféed foghapechutess ho obtain
| ayer fornmed on the base was used to 10 manufacture an el ectronic

devi ce by thémsaheredt hesimslayert witibeampliekbesg0d¥7B5( fmabnathenvade.
el ectroni c device) The el ectronic device obtained in

Exanpl e 10Wa&Jeval uated by 15 the sane nethod as that in Exanple 1.
[0198] [ Exanple 14] (Manufacture of filmshaped resin layer) A resin

| ayer wasMaanfibattuoe edf byl ¢dtersaine detied as that in 20 Exanple 13
except that a filler (SE6050 manufactured by Admatechs Co., Ltd.; an

average partitThe fii hnesledipe® pindsvaddedrinedt ba thsi Pakay®is used to
according to Exanple 13 and 30 parts by wei ght of varnish resin

confddsi tinanufastaddech electronideni camb et B ig:@Ri fiettle)d 68 MRS in Example
manuf actured by the sane nethod 25 as that in Exanple 13 and was

eval uated.by the sane nethod as that in Exanple 1. [0199] 114
[ Exanpl e 15]
[0197]
(Evaluation of electronic device)
The electronic device obtained in Example 1 was evaluated by
15 the same method as that in Example 1.
[0198]
[Example 14]
(Manufacture of film-shaped resin layer)
A resin layer was manufactured by the same method as that in
20 Example 13 except that a filler (SE6050 manufactured by Admatechs
Co., Ltd.; an average particle diameter: 2 ym) was added to the resin
layer according to Example 13 and 30 parts by weight of varnish resin
composition was added.
Then, an electronic device was manufactured by the same method
25 as that in Example 13 and was evaluated by the same method as that

in Example 1.

[0199]



(Manuf acture of fil mshaped resin |ayer) A resin | ayer was
manuf actured by the sane nethod as that in Exanple 13 except that a
filler (5E6050 manufactured by Admatechs 5 Co., Ltd.; an average
particle dianeter: 2 pn) was added to tlHel resin | ayer according to
Exanpl e 13 and 60 parts by weight of varnish resin conposition was
added an el ectroni c device was manufactured by the
sane netﬁ5§a§§l?higjln Exanple 13 and was eval uated by the sane

met hod as_that. 10 in nple 1. [0200] Conpositions of the resin

| ayers usE@IUFELRES 8§ E%llflosfi@%%reswmqwrﬁabl e 6. [0201] i

T el nmexg 00 SP 00'ST 00'ST 00'ST
resin layer was manufactured by the same method as that in

Example 13 except that a filler (SE6050 manufactured by Admatechs
5 Co., Ltd.; an average particle diameter: 2 um) was added to the resin

layer according to Example 13 and 60 parts by weight of varnish resin
composition was added.

Then, an electronic device was manufactured by the same method
as that in Example 13 and was evaluated by the same method as that

10 in Example 1.

[0200]

Compositions of the resin layers used in Examples 13 to 15 are
shown in Table 6.

[0201]
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STOT LO ECCN 1020-70 LP9ES-dU Os-ax CUE-VEN 050925 Teloy
M nimum nelt viscosity (Pas) at 100C to 200C Epoxy resin Phenolic

resin
- Phenol

10

15

Phenoxy resin Phenol phthalin Silane coupling agent 2
-4 -nmethyl imdazole L__ JeTTHZ6

[0202]

The minimum melt viscosity of the resin layer used in Example
13 at a temperature of 100°C to 200°C was 5 Pa*s. The minimum melt
viscosity of the resin layer used in Example 14 at a temperature of
100°C to 200°C was 100 Pa*s. The minimum melt viscosity of the resin
layer used in Example 15 at a temperature of 100°C to 200°C was 3300
Pa‘s.

The minimum melt viscosity was measured by a rheometer, which
was a viscoelastic measuring device, by applying a shear frequency
of 1 Hz to a film-shaped sample at a rate of temperature increase
of 10°C/minute.

In Examples 13 to 15, a microvoid and a defect in electrical
connection did not occur.

In Examples 13 to 15 in which the resin layer with a minimum
melt viscosity more than that in Example 1 was used, it was possible

to reliably prevent the occurrence of a microvoid.



Thernosetting resin conposition M xture [parts by wei ght] 116

[0202] The mnimumnelt viscosity of the resin |layer used in
Exanple 13 at a tenperature of 100C to 200C was 5 Pas. The m ni nrum

melt viscosity of the resin layer usedlily Exanple 14 at a tenperature
of 5 100C to 200C was 100 Pas. The m ninumrelt viscosity of the resin

| ayer used in Exanple 15 at a tenper % f 100C to 200C was 3300

Pa. s. The m ni mum nelt vi scosi @A nmeasured by a rheoneter,

whi ch was a viscoel astic nmeasuring device, by applying a shear
frequency 10 of 1 Hz to a filmshaped sanple at a rate of tenperature

i ncrease_of 100/ | n Exanples 13 to 15, .a mcrovoid and a
defect ifh- e|%EPF?8§|°%8ﬁﬁééﬁPBHraﬂa Fpeleckirnic device qommsdsinices st
to 15 in mhlch the resin layer with a mninmm 15 nmelt viscosity nore

t han t haflPREERBMBIOTPAREatuBRAING 12 fhsshdesmdnelt endal papPydplaadmonic
the occurrence of a mcrovoid. 117 CLAIMS 1. A nethod of

nmanufact GPTRAGREALt eN@¥ RO ST L UBHprailsi meaefipr seid) Eérsbnetectric
conponent having a first termnal and a second el ectronic 5 conponent
havi ng aCSEEeREnt et i abectyieabinh sringdtiadsttoelsedelr secendpohentromic

el ectrically connected to said second el ectroni c conponent by

connect i Agmpandnt irwiconsenicaal salddiidsdetondinet Mimakivi secendl derminal
t he net hod conprising: 10providing a resin |ayer having a flux action
bet ween ward foider,

the method comprising:

10 providing a resin layer having a flux action between said first
terminal and said second terminal to obtain a laminate including said
first electronic component, said second electronic compeonent, and
said resin layer, wherein a solder is provided on said first terminal
or said second terminal;

15 soldering saild first terminal and said second terminal; and

curing said resin layer while pressing said laminate with a

pressurized fluid.

2. The method of manufacturing an electronic device according to

20 claim 1,
wherein, after said curing of said resin layer, said resin layer
is further cured while said laminate is pressed by said pressurized

fluid.

25 3. The method of manufacturing an electronic device according to
claim 1 or 2,

wherein said first terminal and said second terminal are



term nal and said second termnal to obtain a | am nate including said
first electronic conponent, said second el ectronic conponent, and
said resin |layer, wherein a solder is provided on said first term na
or said second termnal; 15soldering sal® first term nal and said

second termnal; and curing said resin layer while pressing
said lam nate with a gress rjzed fl uid. 2. The, nethod of ,
manuf act GG &R BPaler ot e accordietg o PoSeidi R assurized fluid

wherein, after,said curing of said resin |ayer, said resin |ayer is
further GOt YhieEi8atdYFanisnateet Fpretten ipichraliersruaizeaid first
fluid. 25 3. The nethod of manufacturing an el ectronic device

accor di n§SFB1ERAIFRA SR SechRe ep F g danf sl d v par fgri d spgin layer.
second termnal are 118 soldered while said lanminate is pressed by
said pressurized fluid and said resin layer is cured to performsaid
soldering of said first term nal and said second term nal and said
curiny oft-saike reaihrd fyfemanniactygdngethodlottranie adevit¢n@errrding to
el ectroni c device according to any one of clainms 1 to 3,

wher ei n, apy safdoEueiagnefl sed Bresin |ayer, said lanmnate is placed

in a vessel and said pressurized fluid is introduced into said vessel

to press said Whataiateinlgabd qhwelneifodadd resiuf detyeri,ngaad laminate is
el ectroni c device according to any one of claims 1 to 4, wherein said
pressuri pédcefluirdai segyesl ah8 Hidbeerptthdodedff IvAruf aciinirioupcan into said
el ectroni c device according to claim5, wherein said pressurized

fluid i svaeeel to pFesThsaimbtlhodirafteranuf acturing an el ectronic

devi ce according to 20 any one of clains 1 to 6, wherein, in

sai diuring of said resin layer, a pressure equal to or nore than 0.1
MPa and equal to or less than 10 MPa is applied to said |am nate by

sai d pressuritizeddiitid o2 maBufibeuiehfodnoél sentdRrtd WeWid@nhccording to
el ectroni c device according to any one of claims 1 to 7, wherein the

m ni mum gBl/t oné sepstlyimd Saigl 4.esin layer at a 119

wherein said pressurized fluid is gas.

15 6. The method of manufacturing an electronic device according to
claim 5,

wherein said pressurized fluid is air.

7. The method of manufacturing an electronic device according to

20 any one of claims 1 to 6,
wherein, in said curing of said resin layer, a pressure equal
to or more than 0.1 MPa and equal to or less than 10 MPa is applied

to said laminate by said pressurized fluid.

25 8. The method of manufacturing an electronic device according to
any ocne of claims 1 to 7,

wherein the minimum melt viscosity of said resin layer at =a



tenperature of 100C to 200Cis in the range of 1 Pas to 10000 Pa-s.
9. The nethod of manufacturing an el ectronic device according to any
one of clains 1 to 8, 5wherein said resin layer includes a
thernosetting resin. 10. The net hod oftifanufacturing an el ectronic
devi ce according to any one of clainms 1 to 9, wherein said

resin layer includes a_r

hydr oxyl

having at | east 10 one phenolic

i A
st S0 T d0TECLes 200 0, b oo the GaraseoB JoRe 81 q haopashar s

(A). 11. An electronic device nmanufactured by the nmanufacturing
met hod according to any one of clains 1 to 10.

10

9. The method of manufacturing an electronic device according to
any one of claims 1 to 8,

wherein said resin layer includes a thermosetting resin.

10. The method of manufacturing an electronic device according to
any cne of claims 1 to 9,

wherein said resin layer includes a resin (A) having at least
one phenolic hydroxyl group and a resin (B) serving as a curing agent

of the resin (A).

11. An electronic device manufactured by the manufacturing method

according to any one of claims 1 to 10.



