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t, and an el ectronic 'conponent.” BACKGROUND ART [ 0002] Al ong
demand for functional enhancenent and size and 15 wei ght

n of electronic apparatus gfpdgeeniryygars, high density

ion and high density packagi ng of electronic conponents such
onduct or packages are underway. In order to obtain electrical
on in mniaturized, high pin count electronic conponents,

O! BERfobS pR Clland FECAR AR, HitchAtred coipdREAT) NanbOfrecTroNIC
so-cal'T'ed conductive solder joints between sehi conduct or
onductive sol der joints bet m conductor chip and a
board such as in a flip-chip nounted package, and conductive
oints between a circuit board and a circuit board.

nore, along with the demand for slimmng, 25 mniaturization,

ow pitch connection of electronic conponents, reliability of
er joint area is secured by filling a liquid encapsul ating

resin (underfill & rial) into the solder 2 joint utilizing the
capillarg%gﬁgﬁgﬁégg ELBnd thereby reinforcing the solder joint.
[ 0003] Fb%ﬁ%%r, sol der joints undergo narrowing of the pitch and 5
narromﬁné the gap, concomtantly with slinmng and mniaturization
of el ectronic _conponents., Accondinglf, al though a liquid )
encapsul at i ngTREsPFEF M et ipat BRTaFSS it auppiied fom BRnubpgeyring an
joining, there occurs a problemthat the |iquid encapsul ating resin
(undk? f i [elefEEerial FoRBRRCHBL 2 Y PAGHKFOR IhEoFRE8e N nd it is 10
difficult to fill a solder joint conpletely with the liquid
encapsul ati ng resin.
BACKGROUND ART
[0002]
Along with the demand for functional enhancement and size and
15 weight reduction of electronic apparatus of recent years, high
density integration and high density packaging of electronic
components such as semiconductor packages are underway. In order
to obtain electrical connection in miniaturized, high pin count
electronic components, solder joining is used. The solder joining
20 is used in, for example, so-called conductive solder joints between
semiconductor chips, conductive solder joints between a
semiconductor chip and a circuit board such as in a flip-chip mounted
package, and conductive solder joints between a circuit board and
a circuit board. Furthermore, along with the demand for slimming,
25 miniaturization, and narrow pitch connection of electronic

components, reliability of the solder joint area is securedby filling

a liquid encapsulating resin (underfill material} into the solder



[ 0004] In order to avoid this problem there has been proposed

a technique of sinmultaneously filling a solder joint and between gaps
15 by supplying in advance a liquid or fjImlike resin for
encapsul ating (underfill material) having a flux action, before

perform ng sol der joining (see, Japanese Lai d-Qpen Patent Publication

No. 10-17300% and1Japanesgelalg: pen, PaleiimdRull, | 6l PAeMNOby reinforcing
2003-100809). [0005] 20Patent cunent 1: Japanese Lai d- Open Pat ent

Publ i cat igp, No,jsLQ- 143005 Pat ent Docunent 2: Japanese Lai d- Qpen
Pat ent Publication éb. g003-100809 25 DI SCLOSURE OF THE | NVENTI ON

[ 0006] Fqﬁﬁxgﬂ, even if the technique described above is used, it is
u c

3 diffic onpletely fill a narrowpitch or a narrow gap sol der
joint, and a o] g i vaQl caw ties

LT occur - PE067F Tsrre By SRPRAE b o U L R e T 2
and agcording to the invention, there are ovi.ded.a nethod for . .
manu Gt GO AR e SR Sy b S R R R IR et om
conmponent the void

contai i 6T & ERAFROLE EPREPPERFR, " anarrareny s erhrerdnng Hie B ver
o 10 vherel generation olacanl) e (S 9ops) ccan be, SuppLessed.
ol ectroni comonell. LO0US), o onebum s HER o atihi et s,
(1) to (%%%derfill material) does not spread between the gaps, and it is
10 difficult to fill a solder joint completely with the liguid
encapsulating resin.
[0004]
In order to aveid this problem, there has been proposed a
technigue of simultaneousiy filling a solder joint and between gaps
15 Dby supplying in advance a 1iquid or film—~like resin for encapsulating
(underfill material) having a flux action, before performing sclder
joining (see, Japanese Laid-Open Patent Publication No. 10-173005
and Japanese Laid-Open Patent Publication No. 2003-100809).
f0005]
20 Patent Document 1: Japanese Laid-Open Patent Publication No.
10-173005

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

2003-100809

25 DISCLOSURE OF THE INVENTION
[0006]

However, even if the technique described above is used, it is



(1) A nmethod for manufacturing an el ectronic conponent by using a

sol der joining nethod for bonding a first electronic conponent having

a netal electrode for connection purpos with a second el ectronic
conponent having a sol der el ectrode for “connection 20 purposes, the

met hod including formng a resin |ayer containing a thernosetting

resin on fird;east 98€c6%PI$Eéﬁ§”ﬂ¥Tl LohBErSWLhacas f ot Rertbistap solder
el ectroni c conponent and the second el ectronic conponent;

posi ti onispgy-af4eq at;t'z_eoﬁpérﬁr%%'&ﬂ? gEnEQQth?ﬁ'o& L8YEE5 LAY AL Ray still
t hernosetting resin, the nmetal el éctrode for connection purposes Xf

25 the fiJst,electronic component with the solder electrode for
connection purposes of the second el ectronic conponent to face each

ot her, h%?%bqq the positioned el ectrodes at a tenperature | ower than

4 the nelting point of the solder of the solder electrode for

connegt i on PUFRQSEs, Ak ADRLYI NOSRrESSUT &, AN Sheraby, brd nglod 106 i ng
met al “el ect rode for  €onnéct on puUrposes 3Gt he" sorder et rode For
connecti gn rposes_into ntact; heatin he first, electroniLc 5 .
componenttCahtie, RRVEBE b S GiecPLORpURBM T ha0E BRan B7 oGS an
into contact _.at a tenperature higher than the |ting point of the

sol der of 1 *BH GeF ORPREER bdRY § 7L ettty (SrS28 i FPRDGBBT 4 ng
pressure ysing a pressurized fluid, and thereby fusion bonding the K |
sol der off Hé%goltgérVEF‘éﬁt? e FordConrddt Hﬁ%uﬁ‘plﬁ@éé%%ﬂ% Tt ining
10 el ectrode for connection, purposes; and heating the resin |ayer
containiﬁgtgeFWQPﬁE§é99iﬁ@s%%si%n%tt%?ﬁ%ﬁﬁ) e HamethengaitRe Joint,
melting point of the solder of the sol der el ectrode f.or connection

pur pbSes ¥heggbyharepyaeiPRngl t Faviessh {ferdahfilt K3hEse SpPBERgSRd and
being carried out in the order as described above. 15[ 0009] (2)

A net hod 9F8FIRRAGRaeL UFPRES and&f RIPRIRDY CEfpeaEm Py SupPrrgsacdsl ded an
joining method for bonding a first electronic conponent having a

met al el €decsdenier cevRaReRt on pur poses and a second el ectronic
conmponent having a sol der el ectrode for connection 20 purposes, the

met hod i A@0Q8iing forming a resin | ayer containing a thernosetting

resin on at |east one of the solder joint surfaces of the first

el ectroni ¢ coffpenenieands vessedded ebeverbhiachtmyohbnt the invention as
positioning, after the formation of the resin |ayer containing a

t herhpsetseitngorési an the fetddwehecitone §fldr teondddt.i on pur poses of

25 the first electronic conmponent with the sol der el ectrode for
connecti on pur(ppsemeahotihtosecondaekectngrirc etenponent danfeaeatelghising
ot her, heating the positioned electrodes at a tenperature at which 5

t he coef ki eb@dkrofjof.hengahe eXpanss Oo@iditrtie asdider efletheoadbdesmponent
el ectrode for connection purposes is 30x10-6/C or |ess and applying
pressur e hadidgt Bemebylbel gt Agds heomei@iner]tdeir @de pbeesCcanBRChi 88cond
pur poses and the sol der el ectrode for connection purposes into 5
contact; eheatikBgitheohpbséne! @EH 10N £ SAMANNtecarddeheécgeedntlection

el ectroni c conponent that have been brought into contact, at a
te”ﬂﬁﬁat?hQﬁ@%eﬂh|@Hetﬂ@tﬁ@@f{ﬂélﬁﬂﬂngﬂfo&ﬁﬁh@ab expansi fpe Pfcdd@iining a
sol der of the solder electrode for connection pur poses becones

greater thanndQxi01R4Ge M I8 BRPLYAHY JHLBEUE e Ui 1L B RS SHIE Z8Lks of
10 fluid, and thereby fusion bonding the sol der of the Sol der

el ectrode hEOF; £ONRACIHIQR AW PORSSNER: TGy gﬁ%%e&!rﬁ?’éﬂ@é@rgﬁic component ;

connection purposes; and heating the resin |ayer containing a

t her noset.t.| : LA a e r i t raekficle -
@Bsﬁﬂlbﬁﬁhgf %ﬁfé‘e%o %rfé(;) ﬁfﬁn et he 49 géyggr Bbnflining a

thermal expansion _ e sol der electro _

Con_nectl %ﬂe’%ﬁ%ggﬁ§?ﬂgsréls%éo{%g'r§é P rel'e%%%bd%”f‘o% kb%rn% G40 ﬁgrgjgges of

resin layer, wit se prdcesses berng carrired out 1 n the ordertas

descié be%h%b%\:{.%St[ g?églcronic Cér:r?]goﬁréll‘& %trﬂo%hfeorsoq%%%f %?_Eelérclrggeagor
connection purposes of the second electronic component to face each

other, heating the positioned electrodes at a temperature lower than



forth in any one of itens (1) to (3), wherein the netal electrode for
connection purposes of the first electronic conponent is a solder 6
el ectrode for connection purposes. [0012 (5) The nethod for
manuf acturi ng an el ectroni c conponent as set forth in any one of
items (1) to (4), further conprising cooling the 5 first electronic

conponenty 1ande st Ay $EARG £haetdPG 68MpRNEN adhal RRY¥EqD6R1: DEAMAN 1 on

into contact into a'tenperature |lower than the nelting point of said

or cssur & FARAIT S0 Gerng B cor BECOrIog Tl O e P ol adg Cat er ha”

pressure usi ng ssuri zed er the

heat 119 the.ddricale 34 S8AARL ebRobLODLCad CbO AN A SANS 1A 9bckEor

heating the resin |ayer. e net ho

f i I i . . ind. .
Tt o5t WAl BRLERNLE, SRIRCOSALaBS, SRlad AR TLA ALST (Bkp conic
soldeg of the solderfg%ectrode f onnection 15 i 5,.200C or

ower > | GoTRprERe ha BB e e N Pt TG aE oL pPaR ouant
t. t forth, i f it t 6 wh in.t

heari g LRG0 SoPhoPhyF 1< DRRhIGEe RHENBprbebirts FelRIBEr BiLp) af the
i | ui d. . 20[ 0015 8)_ Th t hod f factyri ,

El ot on B SO HE S0 S BFEROMR iy SO OrL Tt BHEPOIFS g i SbP1ving

wherein the thernosetting resin includes an epoxy resin. [[0016] 25(9)

The met hé oM HfaRaf 88t dr iy B e tronfe %%ﬁﬁﬁﬁﬁﬁ#“h§u§é9nfB?Pﬂl?%‘the

any one of itens (1) to (8), wherein the resin |layer containing a
t her rmsetstqlﬁﬂ&rr 85 g A lgges cAeFFERAACHI N SOTRECESRP RINEPOSEE [t0tre metal

10 electrode for connection purposes; and heating the resin layer
containing a thermosetting resin at a temperature lower than the
melting point of the solder of the solder electrode for connection
purposes, and thereby curing the resin layer, with these processes
being carried out in the order as described above.

15 [0009]

{2) Amethod for manufacturing an electronic component by using
a solder joining method for bonding a first electronic component
having a metal electrode for connection purposes and a second
electronic component having a solder electrode for connection

20 purposes, the method including forming a resin layer contailning a
thermosetting resin on at least one of the solder joint surfaces of
the first electronic component and the second electronic component;
positioning, after the formation of the resin layer containing a
thermosetting resin, the metal electrode for connection purposes of

25 the first electronic component with the solder electrode for
connection purposes of the second electronic component to face each

other, heating the positioned electrodes at a temperature at which



(10) An el ectronic conponent nmanufactured by using the nethod for
manuf acturing an el ectronic conponent as set forth in any one of

items (1) to (9). 5[0018] According-to the invention, there are
provi ded a nethod for manufacturing an €l ectroni c conponent by sol der
joining electronic conponents, filling the voids of a solder joint

Wi th an &Qﬁ?%k%&fh@ﬂ%htcgﬁt@h@kﬁglaeiﬁﬁﬁﬁPﬁ?QiﬁHQm!%%l@eraBQ ther eBYder
reinforcing the solder 10 joint, whereby the generation of cavities

(air gaps)ddtrddee §Q£Q%ndé8ﬂtoncgﬁrf985§é'&%r 88s¢d-9rd 8?%&%“%58%1955&3/1@

of voids (air bubbles) can al so be suppressed, and an el ectronic

conmponent réggd?é,Dgﬁngﬁégé?zCgilﬁééﬁﬁzﬁggﬁﬁét%§[%?%%Lrode fofléénﬂeéﬁion

a cross-sectional view s an electronic corrponen

of the i ;b\ﬁ%g%! %% and_thE! g;olﬁelrs?fe@{ﬂrcfc?ésf& QS SirReshid %“?lu }Sbéﬁ’s into

show ng cation exanple an electronic conponen

| nvention.. 20KLG 13,098 PLCESS LT 055 SEGH] ONal il au ShoW B985 cong

thod for manufactaring an e ronlc conponen accordlng to a
nbodi t f th t t
hovi ng LS RETGE Forsoneie hek oS P anaety ot gs%%#g%%%m ey
di t th f t . of Ih t
Zcﬁfécéggﬂe&%&s@ élé'é L Gl bl MOUF Fipt 5L 16k 1M 5 Wik GRREPRF PRgOBNThe

el ectronic according.to a second 8 enbadi nent of the
Cnvent | opoldeT of Fe S@ffi@r 2P OEEREE s STWRITHEN DRFBRSSRoRPRgTeS

t he met hod for nuf gpr an Electronlc conBonent according to the
second eFGHLFENt R O mvént Fah1esIRRA YINg PrEspipgetsing @ pressurized

cross-sectignal view showi ng a nmethod for manufacturing an_el ectronic
compohientt Wdcor 8R4 §hedeen EPFHO%rH%mlr?@th%fqu@ru R diits sRIARF & lertrode

a process cross-sectional view show ng the nethod for
manuf act $At §ORREELEEr BRFECEBREMehite deietdigate odse fomi Fgnpection

enbodi mnent of the invention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
purposes; and heating the resin layer containing a thermosetting

resin at a temperature at which the coefficient of thermal expansion
of the solder of the solder electrode for connection purposes is
15 30x107%/°C or less, and thereby curing the resin layer, with these
processes being carried ocut in the order as described above.
[0010]
(3) The method for manufacturing an electronic component as set
forth in item (1) or (2), wherein the heating temperature in the
20 positioning the metal electrode is 190°C or lower, the heating
temperature in the heating the first and second electronic components
is 210°C or higher, and the heating temperature in the heating the
resin layer is 210°C or lower.
[0011]
25 {4) The method for manufacturing an electronic component as set
forth in any one of items (1) to (3), wherein the metal electrode

for connection purposes of the first electronic component is a solder



[ 0020] Hereinafter, a nethod for nmanufacturing an electronic
conponent 15 and the el ectronic conponent of the invention wll be
described in detail. [0021] [Electronic §onponent] The el ectronic
conponent of the invention will be described with 20 reference to
FIG 1. FIG 1 is a cross-sectional view showi ng an exanple of the

el ect r oni LHMRREF Ot chRBcLA¥ENELLPosd . the fol | owi ng expl anati on,

the upper part of the drawing will be referred to as the "upside",
and the Igwgrpart of the drawing as the "downside". [0022] 25The
el ectroni c conponent 10 shown in FIG 1 is a package having a

flip-chip Str%@ﬂufﬁen@ﬁ%@%@foﬁfﬁﬁmgﬂgy@% ghgnnggﬁ%cﬁgoﬁﬂci dHEER as set
(substrate) 1 that supports the sem conductor chip 3, a net 9

el ectrod f ot i qﬁggg Lkned. patit e I jat

el ect rodgfsogf(tshoﬁgg%%&rrr%sgf} avi g]gl)eﬁ%c r)i’cgprggﬁguc Hﬁ#l Sg/i,n%faﬁé%g% the
resingl ayer I QU hernmosetting . resin. wn. i n_Fl 1

he ePectrantcoeanobnany BpbeREMEaal s et FLe R Relibbhehs tnat
netal electrode 2 and t sol der el ectrodes (sol der _bunps 4 a

(s on’ baitad Tesh. BESUPHE: St areattest [N o Wb Halif® abubrathan cne
cured, and.a.bonded body 8.i.n jch the interposer. (substrate) 1 and.,
Che sen GEHRICROPSERT B 381t S I PEaT T COMBE BEC T IoB O R et don
nmetal electrode 2 of the interposer 1 and thf sqQl der el ectrodes 4 %; ,
the sem ESHALSESr TN FIETar RS FoRISH 6y et 1FF M6 *BGnth 1Yy Prasgurpged tluid
interposer 1 and the sem conductor chip 3 are electrically connected.
Fur t her mdr¥e 'S8 5§ psagé?ﬁeEﬁetP%a?h?%fﬁ%%é?“¥“hﬁH“¥ﬁ@cfgd electronic
sem conductor chip 3 are filled with the resin |ayer 5 containing a

t her iBsetdFmereassnanfoppspr the herting dfod&sift il€Y&%-i nsul ati ng
substrate, and is conposed of, for exanple, various resin materials
such as d949313}i mi de, an epoxy 20 resin, a cyanate resin, and

bi smal ei mi detri azine (BT resin). The planar shape of this interposer

1 is usually dénsThlemeghad foymaaidrgtardhgp sdeRtaonicpmpamemt as set
rectangle. Furthernore, the interposer 1 may have a plurality of vias
(t hr oughfisgités inwiten pehet vhe ke ithridifg i spe riafugepdsweri hhamethe melting

t hi ckness direction, and are not depicted 25 herein. [0025]
temperature of the solder of the solder electrode for connection

15 purposes is 200°C or lower.
[0014]

(7) The method for manufacturing an electronic component as set
forth in any one of items (1) to (6), wherein the heating the resin
layer is conducted while pressure is applied by a pressurized fluid.

20 [0015]

(8) The method for manufacturing an electronic component as set
forth in any one of items (1) to (7), wherein the thermosetting resin
includes an epoxy resin.

[0016]
25 (9) The method for manufacturing an electronic component as set
forth in any one of items {1} to (8), whereln the resin layer containing

a thermosetting resin includes a flux activating compound.



The metal electrode 2 is fornmed on the surface (one surface) 10 of
the interposer 1, using Cu. For exanple, the netal electrode 2 can be
obt ai ned by etching the copper foil of a7copper-clad | am nate plate

in which copper foil is pasted onto a substrate, into a predeterm ned
circuit pattern. 5[0026] Furthernore, the nmetal electrode 2 is
preferablpyaryiel ectrically conductive netallic material, and is
formed using, for exanple, Cu, A, N, a solder naterlal and the

li ke. For the @yppgge a I e
2 or enhanC|ngg?heﬁ?o?%%%?&$¥§p%ba%b ?ﬁg %%ﬁgggét*ectr dggl% hgﬂ%e hod

el ectrode Jyay, | %f%e@s&wgt &g sHeh Ldinlc & lertlch getAgor%lmalﬁy one
covers the neta electro y techni ques such as plating and
dep05|t|%r}i ghe shg e of the solder electrode 4 is not

parti cul ar |n1te 5 d may be a spherical shape, an elliptic
shape é%ﬂ dri cal shape a conical shape, or the like. Al though
there ar garticular limtations, the solder electrode 4 is

preferably an aIIo s selected fr m _Sn, Bi,. Zn, Cu n

e S, CaRdeentifeEE B %%V%%H%m@h—@f &reefgeﬁgsﬁlye@naaiﬂﬁaéo%f for
Sn-Pb, Sn- A 20 Sn-Bi. Mre er exanpl es include

S Ay, SHRG R ta R i G O oM RE dov (Rt dee QABLP ¢1RREIOnic
has a potential of adversely affecting the environment or th

body. COMPONfRL so%d]e]rlr@ Eﬁ?rvc?déi%) AnSPYhE A REA' 1Y 2 67 %é’v’?éﬁﬁnjeayer
t echni ques such .as Iatln on a netal, electrode, screen printing, 25
and sol d&PFES NG ﬁ?¥i§ Géﬁéfgﬂnﬁ?%ﬂes?ﬂdf%ﬁﬂ%ebg-E%h@%ﬁ?ﬁ%%ﬂ't e solder
thernDsettln resin. There are no 11 particul ar I|h1tat|ons on t.he

resi A0 ayérn%  sHhpEREY akhe HEENeESt dapér CaBRERPhis( 3 1 WEPTYs &ht fhgy solder
resin for the purpose of enhancing the reliability after bonding and
adher i ng XH&T FR8r PesERPRr afved NG dfic aifieerdioshPs 3oidhe (3 E5ikRbbles)
| ayer 5 may be in a liquid formor 5in a filmformat room

t enper at 9@, JLGE29F supprqfﬁeedesamdletyeales:trw@ fapmernentoef

enhancing the joint strength between the interposer 1 and the

sem conductor chip 3, or preventing penetration of foreign materials

or noisture into the gaps. 10 Accordingly, a highly reliable

el ect r oniERIEGMPERERL PTOON afE hEH D bPRAWEYES Furt hernore, it is

preferable that the resin layer 5 contains a flux activating conpound
so as5to [i0fdPdase wettability of the sol der conponents that

constitute the solder electrodes 4, to pronote netallic bonding

bet ween t he netal. él ést aodeoBsasekctinal view showing an example of an

electronic component of the invention.
FIG. 2 is a process cross—-sectional view showing a modification
example of an electronic component of the invention.

20 FIG. 3 is a process cross-sectional view showing a method for
manufacturing an electronic component according to a first embodiment
of the invention.

FIG. 4 is a process cross—sectional view showing the method for
manufacturing an electronic component according to the first

25 embodiment of the invention.

FIG. 5 is a process cross-sectiocnal view showing a method for

manufacturing an electronic component according to a second



15 sol der electrodes 4, and to securely achieve electrical conduction
t hrough the solder joints 6. Furthernore, when the resin layer 5 is
inafilmfonnatroomtmmemume,theéemnlaym preferably
contains a resin capable of filmformation for the purpose of
inmparting filmformability. 20[0030] The thernosetting resin has

a functi eudfqinRsi! atdl Rg=betvwegp;84] acent solder joints 6 in the
bonded body 8 of the interposer 1 and the sem conductor chip 3,

through the erpgapsyglal bng &E&as c}ofseggﬁgt%ngb%i% gﬂowmguﬁ{ee AbthBhStor

t hernosetting resin, and also has a unction of fixingt

inter pos‘?r{arljuf%r&@utrll%_gsgm 89@999&91? ;?{)r&aﬁenrﬂ'{t?ga}go&?g%l%o the Isecond

thernosetting resin I's not particu exanpl es

thereofiéﬁg&&yﬁeﬁQ eROXY, . esl, nt 8, 0xet ane resin, a phenolic resin, a
(meth)acrylate resin, an unsafurated polyester resin, a diallyl

pht hagat € reSiE&G a':)dig rmlr%crgsdsecrrggisns(—:‘é 1819a£ hx?i iSthOiWsl %r gfﬁé@l‘%g for
to use an epoxy resih® Sitnce an €pOoXy resrnis excel 1% 55 A

curability a torabilit s well as in _heat resistance, .nojsture.
o5 ot andra-EHEIRGn pLarEiante coRBrREnE s ROa I o THE LR iment
resin is suitabl, us%d as a thernosetting resin. [0032] For the epoxy
resin, ar‘ﬂ;lJ & éﬁﬁﬁ& afi”epoxy resin which is solid 10 at room
tenperature and _an_epoxy resin which is liquid at roomtenperature

may be used, GrCth® EpBXEFIETTH CHRY ST REFEUE Bt SF SPRBSRY IGNFRS thpd for
the resin layer is constructed by using such an epoxy resin, the,
degr ee ofM3EEFEHEIRTt RB BESFHRCODHEC e RN He RARBAISE -Rethe third

t hernpsetting resin can be further increased. 15[0033] There ar.e
no pafti GAPeYiMeRtt 8fi 6 SAVeRei@Poxy resin which is solid at room
tenperature, but exanples include epoxy resins, such as bi sphenol

type epoxy resins such as bi sphenol A type epoxy resins, bisphenol F
type epoxy resins, bisphenol AD type epoxy resins, and 20 bi sphenol E
type epodESlediORE FORoUBRBEING p@UEpHXy ¥NSHMELGRuch as phenol novol ac
type epoxy resins, and cresol novolac type epoxy resins; aromatic

gl yci dyl d#i02€ 1t ype epoxy resins such as N, N-di gl yci dyl ani | i ne,

N, N- di gl yci dyl t ol ui di ne, di am nodi phenyl net hane type gl yci dyl am ne,

and amni nophendkereypef25rglawe tydbd forenamythranuimgnen telpe tepoxy component
resins; biphenyl type epoxy resins such as biphenyl aral kyl type epoxy
resi bs; stnd béreclgperepoxycomgsinesit bifi phenohnetthiame wiypjebepdaycribed in
resins; triphenol propane type 13 epoxy resins; alkyl-nodified

tri phenoldeetzlidne type epoxy resins; triazine nucl eus-containing epoxy
resins; dicycl opentadi ene-nodified phenol type epoxy resins; naphthol
type epoxy0ragi ns; napht hal ene type epoxy resins; and aral kyl type
epoxy 5 resins such as phenol aral kyl type epoxy resins having a

phenyl ene and/[@ncbitpbany! esepskehelr on, and napht hol aral kyl type

epoxy resins having a phenyl ene and/ or bi phenyl ene skel eton. These
resins can beTrusesh ddidiot idabhyoRént BICEEEAREHONoR W iIWb&edRi-e€bed with
ki nds. [0034] 10Furthernore, there are no particular limtations on

the 2pOX\Yeference to FIG. 1. FIG. 1 is a cross-sectional view showing an
example of the electronic component of the invention. In the
following explanation, the upper part of the drawing will be referred
to as the "upside", and the lower part of the drawing as the "downside".
[0022]
25 The electronic component 10 shown in FIG. 1 is a package having
a flip-chip structure, and has a semiconductor chip 3, an interposer

(substrate) 1 that supports the semiconductor chip 3, a metal



resin which is a liquid at roomtenperature, but exanples include

bi sphenol A type epoxy resins and bi sphenol F type epoxy resins.
These resins can be used individually orgin conbination of two or
nore ki nds. 15[ 0035] The epoxy equival ent of the epoxy resin
which is a liquid at roomtenperature is preferably 150 to 300, nore

pref er ablgy &3 dde i%rn@&diﬁvae?ir@%%e%%@aaé)&%e&@ 502201 ieRs M der

increase in the contraction ratio in the cured product of the

t her mosetdiidg J8RisN (281680 Bgm%%PV@Q&mnga%qet&%i%queaﬁaﬁet%ity, and a
war page in the bonded body 8 of the interposer 1 and the

sen cond r IR 3cC : iabl en i
Q'n g@%’%ﬁ 5 éBnéﬁlﬁtﬁhg % %ﬁ%{ﬁ%ﬂtﬁ&$&éﬁ%. RAPSHLAL T 1Y F1G.

areas 7. [0036] her nor e, hernosetting resin in

th L9 e ther. . . ¢ .

about 259 SO0V 5y S ot ohpagefs PSRBT BN LES JoiBiR Egufftan cne

el ghg. . Héet%’l g@eﬁ&%ﬁe %%ﬁ@?eggiggr reei%' %rbée‘é“{s% ’de%:%tﬂr%%saﬁc%%% fusion

curability can 4"be obtai ned, "and at” the same t1 e, "a Sati'sfactory

desi f.th | ti behavi f_the, LE 5 ¢ i ni

thor mosel HE oSl RS R BGUSTH ¢ oOBATT"SreE e brarer i & cured,
f bl h t i 5, i ni th tfi [

Cont ai ns WL PRISEGeR I Tholt ot dbi 117 v SR8 S TOSCEE TRy T it the

on 't he CTE ROBAE O Laft: 07 R AP LA LI HRg BRESISS hm nes, and

thiols._ﬁqgg%éthese, when an epoxy resin is used as the thernosetting

ittH

resin, referable to use phenols. Then, satisfactory reactivity
of the resin lLayer 5 containing a thernosetting resin with the eﬁaéy
H r

resif%can be GBEalMREdl ghECFESES charigetlit I dIRsHsiloangt thResP
of curing of the epoxy 15 resin contained in this resin |ayer 5 .
cont ai ni Fge&RELFTS et Hhegs RGN UG P rapipk prara kopdesp by eds ldficdonding,
curing (for exanple, heat resistance, and noisture resistance) can be
obt ai ned aNAOB89] 1Therresre handathpcafmicondiey eis.rod ahe igally
but a phenol 20 having two or nore functional groups that can react
with thecopoegtedsin is preferable. Thus, an inprovenent of
properties (for exanple, heat resistance, and noisture resistance) of
the cured producthetmphe, eposygzesivetivearhda heesinterpperrs lcentatheéng
a thernosetting resin can be pronoted.
15 semiconductor chip 3 are filled with the resin layer 5 containing
a thermosetting resin.
[0024]
The interposer 1 is an insulating substrate, and is composed
of, for example, various resin materials such as a polyimide, an epoxy
20 resin, a cyanate resin, and bismaleimidetriazine (BT resin). The
planar shape of this interposer 1 is usually considered as a quadrangle
shape such as a square or a rectangle. Furthermore, the interposer
1 may have a plurality of vias (through~holes) which penetrate through
the interposer in the thickness direction, and are not depicted
25 herein.

[0025]

The metal electrode 2 is formed on the surface (one surface)



25[ 0040] Specific exanples of such phenols include bi sphenol A,
tetranmet hyl bisphenol A, diallyl bisphenol A, biphenol, bisphenol 15
F, diallyl bisphenol F, trisphenol, tetrgkisphenol, phenol novol acs,
and cresol novolacs. Anong them it is preferable to use phenol

novol acs and cresol novol acs. Then, a suitable nelt viscosity of the

resin |ayﬁﬂt§m£@ﬂk@k@b§@raliV&%ﬂ@?&ﬁilngofeékamﬁﬁﬁ he ORbkined] cotabse 2
the reactivity with the epoxy resin can be enhanced. Furthernore,

nore exceldepk MHOREIdd 8 ££OhiLX AR BopPERIFdBShE AN PANE10RI $IH fate
resi stance) of the cured product” of the epoxy resin in F he resin

layer 5 condwd ryrﬁ%achh%ggé@t ELDY £8ShAsLAR ROt alped rai@043hto 2

10When a phenol novol ac i s used as the curing agent, the anounf of

the curing. équg 110 ne s L-esik p %ggg ﬁ containing a thernosetting
%

resin ispre era y about 5%t y weight, and nore preferably
about 510%d 5% by weight. Thus, the thernosetting resin in the
resin Iayer containing a thernnsettlng resin can be cured reliably,

15 and al so, rg%%t%gﬁ‘efno?f the &Q@éf%ﬁ %ngerzesé?) %%%rggie%ﬁsfe&‘ﬂé‘aquy
agent are prevente ronfr emalnrng i othe rest nira alnlng
therm)settlréﬂ1 sin ihat t.he o currence ration aus

the presefes 61 1] he%%gre5| i e 28 |%%Bpﬁﬂﬁpe5%h?%ﬂ CFb&ﬁ?pre’ Cu,
phenol nadoi e Fest @ﬁ?lnﬂ%@ﬁ%& U LTSI IR S N
et I IR (68 RO B S L5 SO R o
bout 00, Fheo G167 GhEHCEHRE By ipaPehe s%?gg%fgg%eg%a"s?ﬁ?eet Rareangetda sucn

descri bed above, the sane effects 16 as descri bed above can be
obt ai ned.t that a metal such as Ag, Sn, or BAu covers the metal electrode 2 by

technigues such as plating and deposition.
[0027]
The shape of the solder electrode 4 is not particularly limited,
15 and may be a spherical shape, an elliptic shape, a cylindrical shape,
a conical shape, or the like. Although there are no particular
limitations, the solder electrode 4 is preferably an alloy of metals
selected from Sn, Ag, Bi, Zn, Cu, Zn, In, Sb, Pb, and the like, and
is particularly preferably an alloy of Sn-Pb, Sn-Ag, Sn-Ag-Cu, or
20 Sn-Bi. More preferable examples include Sn-Ag, Sn-Ag-Cu, Sn-Bi, and
Sn~Zn-Bi, which do not include Pb that has a potential of adversely
affecting the environment or the human body.
The solder electrode 4 can be cbtained by, for example,
techniques such as plating on a metal electrode, screen printing,
25 and solder paste coating.
[0028]

The resin layer 5 contains a thermosetting resin. There are no



[ 0044] Speci fic exanpl es of the am nes include ethyl enedi an ne,
1, 3-di am nopr opane, 1, 4-di am nobutane, diethylenetriamne, 5

triethyl enetetram ne, tetraethyl enepentam ne, pentaethyl enehexam ne,
di propyl enedi am ne, di et hyl am nopropyl affine, tri (nethylam no)hexane,
di met hyl am nopr opyl am ne, di et hyl am nopropyl anm ne,

met hyl i mnohi;sRneRyl &l fg: i exapaily kesediafidies st0iong as the resin layer
di am nodi phenyl net hane, di am nodi phenyl sul f one, i sophoronedi am ne,

ment henedi A Ngs 1-SQRRLEREHL AL NEesin £ h hanci
bi S( 4 aninagoms: P oo e hGLiy) hes o fhe ;purpose of enbancing the

N- am noet.hyl:pipgr:azj . . .
3. 9- bi ( d-nrhopragy I 5748 07 RS 3T 1 €1 dRisERsserLg and the
2.5 O rellhexaekdon epedi am 6. LLLIRUIMdexanEl WL aned 30408y forn or
i m nobi spropyl'am ne, "brs(hexanet hyl éne) tri-afmi ne, xylenedlaﬁlne,

met apheny. enedi.am ne, diam nodi et hyl phenyl net hane, and pol yet her
diani%e.Jfb@ﬁgFﬂﬁbgﬁfphS?nﬁ? 3 ?%mééééﬁ? W to the curing agent
describqugg%ﬁe, for exanple, an im dazole conmpound having a nelting
poi nt of or higher can be used. Thus, curability of the

thernosetting _resin js_enhanced, and the process can be shartened.
[0046] 25The THEGEIHE Je8ipotRd Sraviing e Rt t FRG2BGHRE O1e 3806t trength

hi gher includes 2-nethylimdazole, 2-ethyl-4-nethylimdazole, )
2- undecy RSH¥§5T0FRS 1 $2§&cy1a1d §Rzotenicepductor chip 3, or preventing
2- phenyl - 4, 5-di hydroxynet hyl i m dazol e, 2-phenyl i m dazol e,

2- et hyl | MEAEFEPE100- @Y PralaRt Gt ¢ it b dt%e MAdiFure into the gaps.

2- phenyl - 4-met hyl i m dazol e, _There are no particular limtations on

t he 4PpePAGHHIHTGLYrhé Refhingrpbidhladfelerd 19 idaroreossitotAdcaBnbes
the upper limt of the nelting point nmay be appropriately selected in
accor danE® @R heFaHhRST AT & re fife ridgt lPrr@f@lraPE@ Fgél‘-nth‘ay@?s%{l layer 5
containing a thernosetting resin. [0047] Wen such an im dazole
conmpound doftadad asfauzuathivalgerd catowgl sroanst tof inhveese | et bjutity
in the resin layer 5 containing a thernosetting resin is preferably
about 0. @F5%e0 SPO%ebycorpehent anthatoreonmtdftatabieabolded. 916t ok 4,
by wei ght. Thus, the function of the thernosetting resin as a curing

cat al yst teaprbaoter meehl dttivaehgimx hdiivesa tder abithilt gleftthbde 2 and the
t hernosetting resin in the resin layer 15 5 containing a

t her ibsetsoildigrr esentcadebel ermantedseance by dedrieaseeilact hical conduction
storability of the resin layer 5 containing a thernosetting resin can
be suppressedgh] @048kclder joints @ddiFfuirahermbeecuvhag dlgentesirchlagr 5
t hat described above nmay 20 be used al one, or two or nore kinds may

be used iz danmbi fatmoforh 0949 com temperature, the resin layer preferably

contains a resin capable of film formation for the purpose of imparting
film formability.
20  [0030}
The thermosetting resin has a function of insulating between
adjacent solder joints 6 in the bonded body 8 of the interposer 1
and the semiconductor chip 3, through the encapsulating areas 7 formed
of the cured product of this thermosetting resin, and also has a
25 function of fixing the interposer 1 and the semiconductor chip 3.
[0031]

Such a thermosetting resin is not particularly limited, and



The resin layer 5 containing a thernosetting resin may further
contain an inorganic filler material. Then, the |inear expansion
coefficient of the resin layer 5 can belgecreased, and accordi ngly,
25 reliability can be increased. Furthernore, the resin |ayer 5
containing a thernosetting resin may have various additives
appropri al;elnb1i2ConPpESE adhctieeaiM epbRyaddi it 08n ik dthe coaponent sherddlic
descri bed above, for an enhancenent of “various properties such as
compat i bijdddip ofy thethgsbpy1atabibily, andorkaliddd %o1lRQ3QE TB8in, a
flux activating conmpound according to the invention has a 5 function
of reduci t f S r : n N oser
1 and théﬁ%gﬁggbﬁggggggtghf%ggnh%ggﬁgaﬁéggEﬁggg ?%e p?e?@%ﬁg %Eéﬁ' £ is
pressuri kg dugi e i .ep t i) i I
s, wettat T3 Sof R S0 P L arpangnt S0aher ERTTAGTHE S| Hare tent
el ectrode 4 cin talli Qndi e en_10. th
et al Sol adt Pod D PR e Vet el L Mt e b s rure
result, electrical conduction through the solder joints 6 can b
bt ai ned N CEORCar ARy bOR] etnarie 8t Fie iahshPePabrE: e cpoxy
such a qux.activatL@% iS cogﬁound has a fu ctjonalss%fup t hat bi nds
to the t H&rmosatt PRG ARV NS HeP 2 Br e e PR F 1 U RSV & i ng conpound
functions zﬁﬁﬂ as a curing agent when the thernosetting resin is
cured by W i‘'ng, and thus the flux activating conpound is added to
the thernosetting resin. As a result, in the resin |layer 5 caontaining
a thermoset t i AGTr B8F FEAFY AP Hie dTnOTRETHORE SRKY BeBfne-ch 1s solid
interposer 1 and the sem conductor chip 3 thus faornmed, the occurrence
of i6R niddr O8N LRAPERAEET Gt BRF bER RPRBY tHRSIN 1R ikt ibFatli-fy Leofpotine™
resi due can be suitably suppressed. Furthernore, when the fl ux
acti vat i FFEEFFSUAG TaY hddesed o AhBhe IRRNDs EEELRgaedPAluan Ratfeef tdiese
raising the elastic nodulus and/or 25 the glass transition
t enper at &GS t WeckuFler Rdduéayer iReCemeliwsiad ingusésgnsuehnamleRery
be obtained. [0052] 19 In consideration of the facts di scussed
above, i tressnpr &hér depsee oo fiséresd@hpouridichgigisagnac ampbiing geehavior of
and/ or a phenolic hydroxyl group as the conmpound having fl ux
activit y theoo58meFhetihaxrasin vean nee chrpderd nericsgeal-car boxyl
group and/or a

15 [0033]

There are no particular limitations on the epoxy resin which
is solid at room temperature, but examples include epoxy resins, such
as bisphenol type epoxy resins such as bisphenol A type epoxy resins,
bisphenol F type epoxy resins, bisphenol AD type epoxy resins, and

20 bisphencl E type epoxy resins; novolac type epoxy resins such as phenol
novelac type epoxy resins, and cresol novolac type epoxy resins;
aromatic glycidylamine type epoxy resins such as
N,N-diglycidylaniline, N,N-diglycidyltoluidine,
diaminodiphenylmethane type glycidylamine, and aminophenol type

25 glycidylamine; hydroquinone type epoxy resins; biphenyl type epoxy
resins such as biphenylaralkyl type epoxy resins; stilbene type epoxy

resins; triphenolmethane type epoxy resins; triphenolpropane type



phenol i c hydroxyl group neans a conpound which has at |east one

car boxyl group and/or a phenolic hydroxyl group in the nolecule, and
the flux activating conpound nay be a I% uid or may be a solid.

[ 0054] 10Anong these, the flux activati g conmpound havi ng a car boxyl
group include an aliphatic acid anhydride, an alicyclic acid

anhydri depAfy, HeQTRkl;C aagl/d-- ﬁaayﬂié&ietr?ghe%dmI@éHa%eC%%%xgbbgyagégms,
and an aronatlc carboxyllc acid. [0055] '15The aliphatic acid

anhydri decflravél%enw%u@.LeoﬁeQm{hgee My@é&ms& anhydri de,
pol yazel ai ¢ anhydri de, and pol ysebaCC|c anhydride. [0056] The

Ay 08 SIS e Ry A OORE AL T e ARy B TRy PRy e anRgaF ek, vPe
hexahydr%@%@f&é%fgﬁ?h ﬂk{jc%alhe% gég %H%I?%'e‘sﬁn@“hé(r?&'a‘}%’lkyl type epoxy

trial kyltet IC an
th 0057 25The
ggl dyg%%ﬁ rlgl)eée?ﬁgh % %lljhajlcl é_,%ggﬁﬁnjgygrlgg Xgreﬁqm‘tl cgan §r| g’%]enylene
11t drid b te h .
Byl ene /sl QIa%é%fs%r}ee” RERRe. SEna G poaor e el oBR Frphf dosins
0058 Th t d I
Eepre]senlhé‘(YlIS‘S‘}I t%hghfegp’ﬁ%hﬁgnég‘égﬂﬁr%&f%‘?%rgﬂ?ﬁ# %ftg’rrfnog%%?% regHg can
id, 5 d, b d, I I )
caproi o B G SEapPORrEUHaTAY PEUE SO A T & CVAGPY. TBRPERES-
acid, ste r| acid, acrylic acid, nmethacrylic acid, crotonic acid,
ol eic aci 3ﬂdnar|c acid, nmaleic acid, oxalic acid, malonic acid, and

succipi ¢ acid. 10 0059] HOQC- (CH2) n- CIE}Kl (mhereln in the
formifa, n r epPESEREEOAR- | Hi¥R e 8M PAE B 20} dOBUIEatHensr BRutie SPoxY

carboxylic acid_include benzoic acid, phthalic acid,
resin which is a liquid at room temperature, but examples include

bisphenol A type epoxy resins and bisphenol F type epoxy resins.
These resins can be used individually or in combination of two or
more kinds.
15 {0035]
The epoxy equivalent of the epoxy resin which is a liquid at
room temperature is preferably 150 to 300, more preferably 160 to
250, and even more preferably 170 to 220. Then, an increase in the
contraction ratio in the cured product of the thermosetting resin
20 can be prevented, and the occurrence of warpage in the bonded body
8 of the interposer 1 and the semiconductor chip 3 can be reliably
prevented by the encapsulating areas 7.
[0036]
Furthermore, the amount of the thermosetting resin in the resin
25 layer 5 containing a thermosetting resin is preferably about 25% to
90% by weight, and more preferably about 35% to 80% by weight. Then,

when the thermosetting resin is cured, satisfactory curability can



15 isophthalic acid, terephthalic acid, hemnellitic acid,
trimellitic acid, trinmesic acid, nellophanic acid, pretonic acid,
pyronellitic acid, nellitic acid, toluyhic acid, xylylic acid,
henellitic acid, nmesitylenic acid, prehnrtic acid, toluic acid,
cinnam c acid, salicylic acid, 2,3-dihydroxybenzoic acid,

2, 4- di hy d{0x¥benz0k C 220 ACtHe QoA S, a4 i( R IRV OWPERZYChel ting
acid), 2,6-di hydroxybenzoic acid, 3,5-dihydroxybenzoic acid, gallic

acid (3, ‘be%;ﬁv;i;cf}}’%rfo%}ﬁge 28k g f‘&%&'}ﬂ W?cm?}ag. gq g ‘Eh%_%&%{chﬁéﬁ@ pedh is

as 1, 4-dihy -napht horc acid and 3, 5-di r oxy-2- nap aci d;
phenolphgﬁﬁa' X henolic acid. 25[0061] Anong these, while
a bal ance é%&ggﬁﬂgﬁ%'degree of activity carried by the fl ux

activatiq% ound, anmpunt of outgas generation 21 during the curing

of the thernosetting resin, and the elastic nodul us or gl ass

t Ltion tenperature_of the encapsul.atin reas 7 present i.n the ., .

bonded body 8 Of e DRCer Boddrt - AT Ho L&k ondaELsr TR o e ining

taken into %onsideEgtion it is @referable.to use E c%@Pound 5 bili £

r epr esented 5y PREC5HBY & G FRP LRGP MA LUCAPY dHE Fr W Ghpr gurability o
referable that n in the fornmula is about to 1Q. Thus, in the

P onted body A6 MATB L nar REAEP GEAE LT S CETARER chi p 3. an

i ncrease &ﬂﬁéqe el astic nodul us of the cured product of the

t her noset resin can be suppressed, and al so, adhesiveness between
this cured product 10 and the interposer 1 or the sem conductor ch

. p
3 can be i ncr dA§&E. AF6082] Par ticE Rttt 1ome OHNPHEENEVE &pF ed@Phled and
by the general formula (1) wherein nis 3 to 10, .include glutaric
aci d1Qi t xR is s inghpde (AENBScoamineadi Pit AE1L@kSt hnPmeng these, when an
[ HOOO- (CH2) 4- 000H] , pinelic 15 acid with n = 5 [ HO00- (OH2) 5- 000H],
sebaci ¢ &FCFYWEERLR 15 81999066- tioH) e uo@Ett iagdr #O00C-1 { Gsprefecmpie to
with n - 10. [0063] Furthernore, the flux activating conpound
havi ng a Ysigewdlene sy dr Bt gfauips vt e pressiyitindfspeei Fegin layer 5
exanpl es i ncl ude nmononers 20 containing a phenolic hydroxyl group,
such as plerieliniogcr 6bekmoge bt kg ewshin wi-tdy eelkepomycressiol can be obtained,
o- et hyl phenol , 2, 4-xyl enol, 2,5-xylenol, methyl phenol, 2, 3-xylenol,
mesi t ol , @b irpbenvingp-irethicadybaenyipherolthecaimehof ,curing of the epoxy
p-tertiaryanyl phenol, resorcinol, p-octylphenol, p-phenyl phenol,
bi sphgnolreAinbteptenud En thiispheniol 125 AR, cdipineniolg aditedrdmplsetting resin,
bi sphenol F, diallyl bisphenol A, trisphenol, and tetraki sphenol; and
phenol nevel aoprast ;e propesol emarokacurdsignéfobesphphe| Heanomed iactance,
resins, and bisphenol A novolac resins. 22 [0064] The f1 ux
activat i rgidc awpatingehaestngtancay boxylbgrangniardi.or a phenolic
hydr oxyl group such as described above is reacted with the
t her noset[io®@resi n such as an epoxy resin, and is in 5
t hree-di nensionally introduced into the obtained reaction product.

[ 0065] There are no particular limitations on the phenols, but a phenol
20 having two or more functional groups that can react with the epoxy
resin is preferable. Thus, an improvement of properties (for example,
heat resistance, and moisture resistance) of the cured product of
the epoxy resin in the resin layer 5 containing a thermosetting resin
can be promoted.
25 [0040]
Specific examples of such phenols include bisphencl A,

tetramethyl bisphenol A, diallyl bisphencl A, biphenol, bisphenol



Therefore, fromthe viewpoint of enhancing the formation of a

t hr ee- di nensi onal network of the epoxy resin after curing, a conpound
havi ng, in one nolecule, at |east two p@gnolic hydr oxyl groups that

| o can be added to the epoxy resin and at | east one carboxyl group
which is directly bonded to an aromatic noiety exhibiting a flux

action (reddehngdyadtiisphenen SokdeEsphbioP! ekerakhephbAB80HRR P Eso Pics,
such a flux activating conpound include benzoi ¢ acid 15 é%rlvatlves

such as ZnP-Jidpdr exwRaneql. ¢ Atdfly therft- dithydr @XukeRzghe 861 @se phenol
gentisic acid (2, 5-di hydroxybenzoic acid), 2,6-di hydr oxybenzoi ¢ aci d,

3, 4-di hy Rebenzaing %&%%o;aﬂgv%?ﬁbép qgk%h(aBBuétable melE viscosity of

5-tri hydroxybenzoi c aci nap ol c acid derivatives such as

L 9 DY D co sy SN AUPRLID € BEL e
201, s UL ORBLLSLE 46 A BR AL A . pugipermore,
oal ance SELICERADS Y RRSELLERo L, SUEADR, O 1P LISLIREEL Lo e
COmEnS IS 5% AL UL 0 RIS Ol B e

Ki nds.

activati conpaund in e resip layer 5 containing a.hernosetting
oSt o DT EAS Ta B0t S HUS PEL 500 ByeR G B PR of or abl y
about 396%% %3%)by wei ght. Then, the flux activity in the resin |ayer
5 cont ai ni é thernosetting 5 resin can be enhanced, and al so, the

t hernpsetting resin and unreacted flux activating conpound are

prevehit ed froMEdngi RPRECT MR- dapsarat fRgERE e 1N resaRt Fhe t3eount
bonded body 8 of the interposer 1 and the sem conductor chip 3, so
that the chléhﬁr SRELDFA9ANr aPi BRAC cerisie 1Byethe G Esdidedof EhegResetting
resi dues can be suitably prevented. 10[ 0068] . Furthernore, it is
preferabﬂ@sﬂﬁaﬂssﬁéﬁf@rﬁbﬁx FRAutvars g ébRpouinteightunigher ipye preferably
dispersed in the resin layer 5 containing a thernosetting resin. As

di scusse@biomtt R@%albeveé > swhgnweheht | uxdhacti Ehei hecoapeothangsresin in the
uni formy dispersed, the flux activating 15 compound efficiently

noves t o neElsdn hayef aceoher vty ehehemmedetdliant resen Zaanke cheesotelerably,
el ectrode 4, and these el ectrodes can be brought into direct contact.

As albesuind athe,coanedtedrod gdhicabheirngsettihe s idemndoinrsagtedncusing
i ncreased. [0069] 20When the resin layer 5 containing a thernosetting
resin isagend brenpfevented fironpreferabhg fhathd hesiesilayeayBrcontaining
contains a filmformng resin. The filmformng resin include a

(et h) acreytthermesentiagphestxy sesthmt ahpologestreencesofi, mAgration caused
pol yuret hane resin, a polyimde resin, a siloxane-nodifiedpolyimde
resin, payhitagiresenc2Sopotypsepytendues Sdryneneditadivepeestyiteae
copol ynmer, a styrene-ethyl ene-butyl ene-styrene copol yner, a

pol yacet gloodegi n, a polyvinyl butyral resin, a polyvinyl acetal

resin, a butyl rubber, 24 a chloroprene rubber, a pol yam de resin,

an aggyl oni t rfhenbuhadt e EORA MPresdh is an epoxy resin, the amount of
acrylonitril e-butadi ene-acrylic acid copol yner, an

acryl oni thel ghBHbRGRET S WeN® ROPObY MRITi nddPAL Y Rusideakateradld with
nylon. Particularly preferred are a (neth)acrylic resin, a phenoxy
respect to the epoxy resin.
[0043]
Specifically, the equivalent ratio of the phenol novolac to the
25 epoxy resin is preferably about 0.5 to 1.2, more preferably about

0.6 to 1.1, and even more preferably about 0.7 to 0.98. When the

equivalent ratio is set in the range described above, the same effects



5 resin, and a polyimde resin, which are excellent in film

formability and adhesiveness to the interposer 1 or the sem conductor
chip 3. These exenplified filmformng ggsins can be used

i ndi vidually, or in conbination of two nore kinds. [0070] 10In
addition, the term(meth)acrylic resin as used in the present

embodi mends MRANS-idROlYRE ehin(BEt Bhagiylyc acid or a derivative

thereof, or a copolyner of (meth)acrylic acid or a derivative thereof

W t h anot gy, mononer. Here, the expression (neth)acrylicaci dnmeans
acrylic acid or methacrylic acid. 15[0071] Speci fic exanpl es of

he (Teth) act W s B deopol¥achylics a6l ol /%y ER38mine,

pol yacrylic aci pol ynet cryllc acir d, polynet ate

polyethyu‘%?rla%_ 53%%%BgtYH ﬁigobﬁgﬁl 0&%&5:3&&%4@%{%h1ne,

acryl ate)’’ polynet i¢'acl ers as p ynet

rrethagrylatet a%%%%h &a%?ﬁha0£¥kgé fﬁgnékﬁ éﬁﬁl nethacrylate

polyacrylonl rile, polyme aéry onf'Y yacry *ni de, a but yl
acryl ate et acr oni,tri

acrylonlﬂ%%Qe§q§%?&é h§X886 yn%Fpr%Byg%ﬁéé%%W%4ﬁl e- but adi ene-acrylic
acid copo y an 25 acr Ionltrl di ene- styrene copol yner, an
acryl onit §§F§P@ﬁ8r88§ PEY - g @? ¥V1 ’styrene

copol yrer thac Iate Io trile copqlyner, a nethyl 25

nethacryF%ﬁ%?QQY SEyPE m&Bﬁol@h%F Yiﬁ%ﬁﬁ%ﬂ Jethyl

acryl ate-acrylonitril e-2-hydroxyeth nethacrylate met hacrylic acid

C0p0|yneg@@@ﬂ%ﬁg}pogéﬁppgpgl@pﬁg@, examethylenedlamlne,

acryl ate-acrylonitril e-2-hydroxyethyl nethacrylate-acrylic acid 5

copoﬂ9nerdlaall@@wphgéw}rnsicéaaer ﬂw*&qqﬂé@wﬁé@@ﬁhy%s@@lfl%%ms;/qiﬂaaer@ne,

copolyner, a butyl acrylate-acrylonitrile-acrylic acid copolyner, a

butyl ~ acrigrdthenschgmiagy yi aPBLaEPYEGHTING e copol ymer, and an et hyl

acrylate-acrylonitrile-N, N-di met hyl acryl am de copol yner. Anong these,

a butyl héf:lataéu@phﬁl-mﬂghaédycm hexyl ors thane

copol yrer - 2- hydr oxyet hyl net hacryl ate-nmethacrylic acid, and ethyl

acryl at e@@ﬁwn@mlpwcﬂ@hﬁxmlmiahb@ml a%Twm@@mWr@rzemed [ 0072]

When a (neth)acrylic resin produced by copol yneri zi ng nononers 15

havi ng a ¥ inditiisddakrngnoppoputh-as4 a8 nl @ +i¢terap-mapirar Sepdxpdgrenp, a

hydroxyl group or a carboxyl group is used, the adhesiveness of the

resi h5l ayerb-Sligethyilhergmathhtenedbimimg, resine thy lihexametbypesedidmine,

and the sem conductor chip 3, and the conpatibility of the resin

llayer w timiroditspeopysettinag lves{ne:care tiey liane) eadatin20 00X Bl ehediamine,

regard to such a (neth)acrylic resin, the amount of use of the

nononer s nizadphgnylenedtibonae, gﬁbmmlmﬁdiéﬁhy&yﬂeﬂyﬂmﬁﬂhﬁnblﬁhhddpobyéther

t he amount of use is preferably about 0.1 nol%to 50 nol % nore

pref er ablafaaiomt. 0.5 nmol % to 45 nol % and even nore preferably about

25 1 nol % to 40 nol % based on the total weight of the (neth)acrylic
[0045]

20 Furthermore, in addition to the curing agent described above,
for example, an imidazole compound having a melting point of 150°C
or higher can be used. Thus, curability of the thermosetting resin
is enhanced, and the process can be shortened.

[0046]

25 The imidazole compound having a melting point of 150°C or higher

includes 2-methylimidazole, Z2-ethyl-4-methylimidazole,

2-undecylimidazole, 2-heptadecylimidazole,



resin. Wen the amount of the nononmers used is set to this range, the
adhesi veness of the resin layer 5 containing a thernosetting resin

26 to the interposer 1 or the senicondug or chip 3 can be made
excel l ent, and the adhesive power of the'resin |ayer 5 containing a
thernosetting resin can be suitably prevented from becom ng

excessi vei?[rgegf%%ngp, 5$@ih§}ﬁko§9méﬂﬁﬁﬂﬁﬁi@ﬁoﬁ, workahiJiihy e3n 1B

e
pr onot ed. ere"are no particular I'imtations on fhe

wei ght  averags, mpliecylat, welghh, of 4 Lhe: K PRI ALIyd C @sin, but the
wei ght average nol ecul ar ‘'weight i's preferably 100, J00 or greater,

nore pref Q : , 0 0 : I; ef;
aboutp256&3%%%¥8a?o%%5é?86@98$%g%éihgg§£¥bﬁ¥§gg% égglnn %%Eﬁg%%égggﬁ? on
is set t Ver t] fi ahi ity o

resin | a?cerglgp?%%t glll{r{?ﬁgdg%? %elp%%lgéﬁ itgr%)gnrteé ?‘]nbg%%é alzr%re o%g%il.ggund’ and
00751 Funth re; . n e .resin.l ) as_the fil orm

5 o8 n U SEDRETLMPEDL £ PREREIEAGRRLAS AL R AR Rg P et ¥ ed
aver age nol ecul ar, wei ght.. of _about, 5,000 to 15, 000. n,a phenox

oot n havhe heRaltiORieR 08 Ep TR T e HhBeAsRavep S
of the resin layer 5 ntaining.a thernosetting resin can be

suppr essét)” lpﬁéat%ggﬁﬂ8§§9g+n?hﬁe?%%in Iaygr 5 containing a

thernosetﬁjn% 20 resin can be nade uniform [0076] There are no
particul a 947 tati ons on the skel eton of the phenoxy resin, but

exanpl es include a bi sphenol, type, a bisphenol F type, and a
bi phenyl skelggﬁﬁ Fyﬁaf“hﬁﬂﬁ&éFﬁi§e?o%P%%%ﬁd%vuF@Qi%5250H§&Pﬁga%¢ntf the
saturated water absorption of 1%or |less is preferable. Then, during
the #8r nédRtortt h8SHEHIERILBET S bF iMe §§itiY Joser P gratekeing a
sem conductor chip 3, or when the bonded body is exposed to high 27
t enper at (e EOSGLilaasT e He 15cer Ferriel bRbPYaND NP o tdel Gt Miveneight, and
caused by the resin |ayer 5 containing a thernosetting resin can be
suppr ess&Pry porFprabey cabqitt B -0dgakd 2% vheedghtir atBthswatle function of
absorption, a phenoxy resin is processed into a filmhaving a
t hi cknesg-hsf tasrpagsetintng hesuai ghta eiriheg didliahvat che e merpot hieginierely
the filmhas been dried for one hour in an atnosphere at 100C
(absol ut exiviyidgss) cerapdbitedf Aheerheteoddtitaricsreefin i téeayeshnalayer
constant tenperature high humdity 10 tank in an ai nosphere at 40C
and 99% RHcooliangésgi a thermsiafitingr eepeasoar doaterdaniceter safl afd@4drease
hours. The weight at the tinme point when the weight change is
sat ur at edrcahebetosediidtealtuhat eeshe kayer 8 ecbrnvatiedingbsotrlptimssetting
according to the following formula (2). [0078]

resin can be suppressed.

[0048]
In addition, the curing agent such as that described above may
20 be used alone, or two or more kinds may be used in combination.
[0049]

The resin layer 5 containing a thermosetting resin may further
contain an inorganic filler material. Then, the linear expansion
coefficient of the resin layer 5 can be decreased, and accordingly,

25 reliability can be increased. Furthermore, the resin layer 5
containing a thermosetting resin may have various additives

appropriately incorporated therein, in addition to the components



15Sat urat ed water absorption (%9 = | (Wight at tinme point of

saturation) - (Weight at time point of absolute dryness))/(Wight at
time point of absolute dryness) x 100(21 [ 0079] Furt her nor e,
when a polyimde resin is used as the flﬁn}forning 20 resin, the
polyim de resin may be a resin having an imde bond in the repeating
units. [QR8Nribed abB%3@p! €5r0hnSécharfcAnt Wl 888 HPehHAEids such as
pol ynmer obtai nable by reacting a diamne with an acid di anhydri de,

and heat i gnd8 A3 iR/ ?6%%?1@ agkdnt h%a@pifw,eda&cpwﬂm&%ilq@ggt

dehydration and ring-closing. Exanples of the diamne inclu
aromatic @djygines such as 3, 3' -di et hyl-4, 4' -di am nodi phenyl, 28
4, 6- di met hyl - m phenyl enedi am ne, and 2, 5-di net hyl - p- phenyl enedi am ne;

and si | oxanedigq @ﬁﬁff?%?ﬁ?%%%gq coml%gpﬁyﬁacor ing to the inveption has a

1, 3- bi s(3- am nopr opy etr I st ['oxane. Anpbng these,

Kk nd d ' d, 5
conbi Rat IS TagaT ren g e K- EhoRF heatr SRR AR fuflaen cne

3,3,4,4" -hi.phenyl tetracarboxylic acid, ronellitic di anhydride, and

A oy AR PR e itk R S g b (RS I s e R e
polyimde resin, a resi hat, i,s_soluble.in _the solvents, 11 Db
estr i be bl B e ARt HEE a0 e piTRe e el Se B sl v 1 et sertbed
sol vents .can al sg, be used; .h ver olyimde resin that is_ soluble
'n the soiets 105 dfraR e YsObdhe CRLAPEyCO R T GABDREAFRF LBY the
polyi mde resin is suitably used because the resin can,6 be dissolved

in vari ofIEGYVENFSTIPEGSS] can Pe AP AtRE r 8SnTEEFel 16 RO M hiff een
thernpsetting resin_as such is a liquid _at roomtenperature, the

resi h0l ayd¥ &&hPedBEEFRER By2nDo-Ho s Eetpled eChEPgRi Agcan Pe promoted.
t hernosetting resin, and optionally a flux activating conpound, a
filmfordihg FesPht, 0Pl HerCaloMOSRERTS ONdFRPRIER g s s@ IKRREadPHAL S He can
mxture with a three-roll mll; and subjecting the kneadi ng product

to a def &EnioRfainedt warb FATAavAkYum [0084] 25Wien the resin layer 5

containing@e t hernmosetting resin as such is in a filmformat room
t enper at U%@>1tlhe resin | ayer can be obtai ned

Furthermore, it is preferable that such a flux activating

15 compoundhas a functional group that binds to the thermosetting resin.
Therefore, the flux activating compound functions also as a curing
agent when the thermosetting resin is cured by heating, and thus the
flux activating compound is added to the thermosetting resin. As
a result, in the resin layer 5 containing a thermosetting resin

20 included in the bonded body 8 of the interposer 1 and the semiconductor
chip 3 thus formed, the occcurrence of ionmigrationwhich is attributed
to the flux activating compound residue can be suitably suppressed.
Furthermore, when the flux activating compound is added to the
thermosetting resin, an effect of raising the elastic modulus and/or

25 the glass transition temperature of the cured product of the
thermosetting resin, can also be obtained.

[0052]



by, for exanple, dissolving a thernosetting resin, and optionally 29
a flux activating conpound, a filmformng resin or other conponents
in a solvent to prepare a materi al (qu#Ed material ) for bonding
sheet formation; subsequently applying is material for bonding
sheet formation on a base material such as a pol yester sheet, which

has 5 been subjeebgaditifratr PECIJMNInt AR s S50Y RS vihe; SAlVERtrdtap1e
a predeternined tenperature; and drying the product. [0085] Exanples

of the s i in i .
of e sahd sk Anslndctutesdvbegel Bt aclygekshonsa, SUCh S0 Ofifaroxy)

k ! O 1 a | a / , i
et one) §Mﬁh93§ﬁq§§p§gﬁ§3% RAA gghg?gigge %%uen ;) aromatic

hydr ocar bons s ene, xylen and t al cohol s such as

met hyl alﬁ§q#§, et hyl al cohol, isopropyl alcohol, and n-butyl
al cohol ; ce Jsolves such as nethyl cel |l osol ve, ethylcell osol ve,

but yl gel | osol vg, hyl cel ]l osol ve. acet at et hyl cel | gsol ve acetate

15 and BooA (Hiisy Faur b1 Vet el iR inaf et r o eaPrRoReg o 2

THF (tetrahydrafuran di et hyl f or mam de E (.di basi cid

T en) & R Rl o BT bRkp & S B Bt o ok, BeRGEepre
0086] 20The thi.ckness (average), of the . resin |ayer 5, containin

[ hor vhsa@arbs MaSBRORE el Sandiod 1% nifRb Ren Siitne 18 i renApge, and
about 5 tq 30 m and nore preferaghz aqﬁ%t 0, to 200 pm [0087] The

el ectroni'd*c G- IR HRE FAVBATIONRYE PRtd |1 1HYEY T e Pesa solid.
el ectroni c_conponent 10, and may be in various nodified fornms. For

exanpl e, k4% %4Inventi on was described above by taking an exanpl e of
formng the netal electrode 2 using Cu, but as shown in FIG 2, the

30 mePal el ectFERE HRPSEe AN8ofder 2FeEYRbbRY 19PMRGWH Beedng JoFaepoxyl

material. The el ectronic conponent 20 has a configuration conpletely

i dent i cal95§UFh irddss aphaléPBetientel¢ orporEntdelr0 ashevd avislEEGacid

except that the netal electrode 2 on the interposer 1 is changed to
anhydride, an aromatic acid anhydride, an aliphatic carboxylic acid,
and an aromatic carboxylic acid.
[0055]

15 The aliphatic acid anhydride include succinic anhydride,
polyadipic anhydride, polyazelaic anhydride, and polysebaccic
anhydride.

[0056]
The alicyclic acid anhydride include methyltetrahydrophthalic

20 anhydride, methylhexahydrophthalic anhydride, methylhymic
annydride, hexahydrophthalic anhydride, tetrahydrophthalic
anhydride, trialkyltetrahydrophthalic anhydride, and
methylcyclohexenedicarboxylic acid anhydride.

[0057]
25 The aromatic acid anhydride include phthalic anhydride,

trimellitic anhydride, pyromellitic anhydride,

benzophenonetetracarboxylic acid anhydride, ethylene glycol



5 a solder electrode 12, and the el ectronic conponent 20 is forned
froma solder electrode 12 of the interposer 11 and a sol der

el ectrode 14 of the sem conductor chip . [0088] FIG 2 is a process
cross-sectional view show ng a nodification 10 exanple of the

el ectroni c conponent of the invention. As shown in FIG 2(a), a

sol der eligctinode 143 1 of 0LABA @)L DS | PELEPOSRLI kot the el ectronic
conponent 20, the solder electrode 12 on the interposer 11 and the

sol der elgﬁﬁ%ﬂde 14 of the sem conductor chip 13 are bonded by

metal lic bondi'ng, thereby form ng solder joints 15, and thus the 15

i nterposer 11 d_t 1.C . ¢hi p. | ec

connected. [O alaﬁhﬁigbegggg§%g%%go<E§%%éﬁg§¥§b%i%ngﬁggﬁeﬁ?presentEd
formed b i i.nt.er a } conduct or chi.p, i s _expl.aine
neroi n uSna i Go1g i ERRRER SPCER B TLEG e R eBERetued,
limt tiog§)onr}he bogdigg and any 4 mat rialsa%ggected inon1a.éigid
subst Pat &~ FeXi Bié“su FV%{%%, %’erﬁ% ndie 6 c‘thL,va 1C acid, Teaprolc
sem conduct.or wafer, .and the lLike.,can be appropr.i atel,y, comhi ned. ,

[ 0090] 2SI SR S {inGr et ORI RS Rettr N o] Palmitifeacid,
met hod for_ manufactuyrin .electronic co nent of the invention ,
will be e%&ﬁaﬁ%‘?eécaér nﬁgﬁ’aﬁic ?ﬁlé{rlzf“&%hécg%ic[ 1 eteeic acid, oleic
Enbodi nent), FIGs., 3 and 4 are, process, cross-sectional views
showi ng e trefBdri6r 2rafuf BRLEEFnEChd PRtroR< dofidreec acid, and
according to the 5 first enbodi nent of the invention. [0092]

[ 1A-1] FiTCings eRtdrposer 21 on which a netal electrode 22 is

.formed, and a sem conductor chip 23 on which solder electrodes 24 are
fornell, af¥3%ovi ded. 10[ 0093] According to the present

enbodi nent, as shown in FIG 3(a), the interposer 21 has a netal

el ectrode 22 #60FedCHabr&@9H Furt hernmore, as shown(ih FIG 3(a), the
"sem conduct or chip 23 has sol der el ectrodes 24 forned thereon.

15[ 0094] (wheae2p Rexihe dorsmdan nrremngs(ty) analresyer |Tapay 0280 20)
containing a thernosetting resin is forned on the netal electrode 22

si de of tH®AOIt er poser 21 where the netal el ectrode 22 has been

formed (first step).
The aromatic carboxylic acid include benzoic acid, phthalic acid,

15 isophthalic acid, terephthalic acid, hemimellitic acid, trimellitic
acid, trimesic acid, mellophanic acid, pretonic acid, pyromellitic
acid, mellitic acid, toiuylic acid, xylylic acid, hemellitic acid,
mesitylenic acid, prehnitic acid, toluic acid, cinnamic acid,
salicylic acid, 2,3-dihydroxybenzoic acid, 2,4-dihydroxybenzoic

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

25 [0061]

Among these, while a balance between the degree of activity

carried by the flux activating compound, amount of outgas generation



20[ 0095] As the nmethod for formng the resin | ayer 25 containing
a thernosetting resin, for exanple, the resin |layer can be obtained
by techni ques such as | am nati on, coatiE?, and printing. According to
the present enbodi nment, the resin layer~is formed on the netal 25

el ectrode 22 side of the interposer 21, but the resin |layer may al so

be for medy o Hd1ens hileheb £ 0 Ao Sd1d8i 1 rEBen %’HcFQH%‘éqta%rti@}B%ulus

23 where the sol der el ectrodes 24 have been fornea. Furt her nore,

th ) S Ny ) |

Formed: on batRos i ek CepSerPaHPest LhERr BRI Tiog AR present
and the sg| dgr B&S&é&ﬁ?&df% Sirden Of; 16 3. Condustigr. ghly céﬁ%{:ggg@hip

5There are no particular imtations on“the conditions under

There are - e "condi ¢ 'ons “under WA
the motal® decrradn o3 Gl B kil orbot B A (ARG, £ edbouna

el ectrode 22 has.been rmed, but for. exanp]e,.the | am nation can.be
carr| B0 GRERIATE ey EBRArersracnsr it FERRIS Ll o Sor Bote pls Mg ol
I f the | anminatian nperature is ual to or.lo t han_t he abov

ange. adhiE FerBsS P8t SPREESH TR 1 TS neBMBoosP Ble Ronded body
insufficient, and,when the inter er 1s,conyeyed, the resin |ayer 25
cont ai ni iy & £hEr HOLETRTTE ol Miy BETHEOTMA T CHAR G, PR LR ease in
| am nation tepperature is equal to or higher than the above range, 15
the resi erhea?ggSESCc%?ﬂ‘é]i‘iﬁ g’éh?rﬁé% BLOAHGTr 5t haerysastELRg Esin
and fluidity of the resin |layer 25 containing a thernosetting resin

decr ease$ATTRE rBRRTE S Sfen2 PR S Fdr af AP 2ETFRRRS DetyRAN HE S 6Pgef product
el ectrodes 24 are fusion bonded, the resin |ayer 25 containing a

t her kBset@ich§hreinherpyseerkiar bépweeRicardneter it 688 b Hmererped.
the sol der el ectrodes 24, and satisfactory solder joints may not be
formed. [[08F2]] Furthernore, there are no particular limitations on

the conditions under which the resin |ayer 25 containing a

t her noset t i ng EX8mpdgref $hgppdmeelinst rgpirasedted mhehaweierdleéprodéa (1)
22 side of the interposer 21 where the netal electrode 22 has been
formed, biterfedn axamspPetospPn toatidg ahtacieacisr witthng may be

given. Anobng them 33 screen printing is preferable. [0098]

[ 1A- 3] NebHOOCad CéhbamtdOh 1kl @Bli{c peitihel theh & 4 dHEOCr ¢G8; 122 CODH hgoimelic
i nterposer 21 and the sol der electrodes 24 of the sem conductor 5

chi pl23 acedpedithi oned5St pHPacCe (€&ah-000Bl, Seibsejuentid/ ,wiah shews in
FIG 4(a), the netal electrode 22 and the sol der el ectrodes 24 are

br ought i[mMo@CedeHari-0doPHieatkindg [HboCel€E1edeGOoindertipressdte at a
tenperature | ower than the nelting point of the solder of the sol der

el ectrodg@3]and thus a stack 30 of the interposer 21 and

Furthermore, the flux activating compound having a phenolic
hydroxyl group may be phenols, and specific examples include monomers
20 containing a phenolic hydroxyl group, such as phenol, o-crescl,
2,6-xylenol, p-cresol, m-cresol, o-ethylphenol, 2,4-xylenol,
2,5-xylenol, m-ethylphenol, 2,3-xylenol, mesitol, 3,5-xylenol,
p-tertiary butylphenol, catechol, p-tertiary amylphenol, resorcinol,
p-octyliphenocl, p-phenylphencl, bisphenol A, bisphenol F, bisphenol
25 AF, biphenol, diallyl bisphenol F, diallyl bisphenol A, trisphenol,
and tetrakisphenol; and phencl novolac resins, o-cresol novolac

resins, bisphenol F novolac resins, and bisphenol A novolac resins.



10 the sem conductor chip 23 is forned (second step). [0099] There

are no particular limtations on the nethod for positioning the

el ectrodes, but the netal electrode 22 % the interposer 21 and the

sol der el ectrodes 24 of the sem conduct chip 15 23 can be

positioned to face each other by a nethod of using an alignment mark,

or the |ik®e4;0100] The heating at the tinme of bringing the

met al eIectroJe 22 and the solder electrodes 24 into contact is

carried out atp@ teppeLat yre; ; ti&%f& | quet .than the nalti poj

of the sol der g% t%e so?%er e é%tro eu§21 §§eﬂ&t§ééieafﬁﬁggkegp hdfor a

t enper at | S .S€ e r | 1] i.nt
gh%ﬂfoi[lﬁ:ehggﬁag}/i ﬁ%ggﬁzégvﬁséﬂ%cf Qﬁogg 1%%%a%%e& w?{:]lé the

the sold 0 el ectr e resin layer contai n

a thernosstti resin i i.at t ween the .netal el.ectrode 22

and the }gledeg?’% eeltg%tn %oé%tss‘iéz,g ggﬁdggh%r% beedrrente a@fj éLr?yljnoi nt
failuge n _be prevented. Furthernore, .when_the tal electrode 22 is
flsi Of bR CHTEHE LeBrady Ui oatd Soeb L2AC( BT 3P VA 1o baSagbarh garpatet
| ater), fﬂ¢ﬂ§g ty of the resin layer 25 34 containing a thernosetting
resin can éecured, and the surfaces of the netal el ectrode 22 and

t he sol der elﬁgtro es 24_can he caovered. Thuys, the pxi%ﬁ@filﬁ1on,the
surfaces of t QFFSe| EEPP oW 2 4R TheCS ot YA (H59E9TrBAL EGR of 2
be nore efficiently renoved. 5[010]] More specifically, the

heat i ng tté\%:ﬁ@r'é’tlﬂ‘reélsil@ni‘éd@td‘forlko%rt,heﬁ%@éﬁf ABPYN FEGEToFUT Hter 2 Ghfgpound
particularly preferably 170C_or lower. As the heating tenperature at

the tinme 'éViBG nglrieRe Heleceder odesl §3itto tWenPagROl k¢ g’éﬁdrtoéfyéegé%aqs that
to or.lower than the above range, 10 when the netal electrode 22 is
fusi 6R b&rdeBetasidark teotir ePOrYCE P DHR 2B L RSt ANE|CHE WS cerper which
later) , fluidity of the resin layer 25 containing a thernosetting
resin cadhéigechledbopded2fo [am-aomgdhic med eormhiihirim & {H)x jaction
when the stack 30 of the 15 interposer 21 and the sem conductor chip

23 obt ai negdwribgi Agtagnt henneebdierl et rotkf22kdied t he sol der

el ectrodes 24 into contact, is heated at a tenperature higher than

the neltild@oedi nt of the solder of the solder electrode 24 while
pressure is applied by a pressurized fluid, the nmetal el ectrode 22

and t he sol deExenpdtronfesull aaf bux asitamabénderhmROiranin¢ hetebygngoidercid
joints 26 are formed (third step) . [0103] When the heating

t enpeb at wieeriive tdeestouch terfper-atitnvel rbixghenzbhareditg el +digyquointbeafzoic
the sol der of the solder electrode 24, the solder of the sol der

el ectr odec24,sukhitdsent byidpl 2abisdioydwixybErersdfcore,id?’ t he net al

el ectrode 22 and the sol der el ectrodes 24 are securely fusion bonded,
and sol der, g-aiihtysird6ybanzbecf aci@d. 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,
20 and 3, 7-dihydroxy-2-naphthoic acid; phenclphthalin; and diphenolic
acid. However, gentisic acid (2,5-dihydroxybenzoic acid),
2, 6-dihydroxybenzoic acid, and phenolphthalin, which have a good
balance between the properties after curing of the thermosetting
resin and the flux action, are preferable. These flux activating
25 compounds can be used individually or in combination of two or more
kinds.

[0067]



[0104] 35 More specifically, the heating tenperature is 200C
or higher, preferably 205C or higher, and particularly preferably
210C or higher. Wen the heating tenper gure inthe third step is set
to be equal to or higher than the above™range, the sol der of the
solder 5 electrodes 24 sufficiently spreads to wet. Therefore, the

net al e'eCtr0@%1%%e%ﬁ6rbhetﬁé”é%%hn%'8@Hﬂﬁ9%§u%4aé£f&§€%ﬁﬁ‘édﬁp%%%uoﬂn the
bonded, and solder joints 26 can be fornmed. [0105] There are no

parti cul %éllrmlta?tew@sc&mtgﬂeﬂgetaheﬁeermpee{1 lﬂéJSltAﬂes n%@@keﬁgbi)y about

t he interposer d the sem conductor ch |p at a tenperature

hi gher t han theogslyi Fﬂ‘?ﬁ'” bnAfmd £ A8 qt, iEBSg% %'5@C}B%qgé‘ight.

24 while pressure I's applied y a pressurize in theth

step, buty 1 X0 gﬁxr@rm dﬂg&ﬂ@% %flnpiz%f o cm%a%%g 20, 9f 541916%111@;

I nter pOSEI‘ e sem<co tor ¢ pressur vesse
and 't gen rclete %n E)he t aCk c:?oa c{i aﬁgg r}1t e{g&%ﬁ setlt n%a%s;n and unreacted
sem conduc s "appl'yi ng’ pressure I A acing a

pressuri zed f|UId i_nt.o res ure vesse re. speC|f|c

t t ly,
Phere may 8 Gryen=4 Ra: ASHBRFTSI &EF erc Titssy iog) Wire anee, el
i nt er poser d.the sem canductor_chi in a ssyre-conpl i ant
oven, " andHeRECIGIAG SETERL BECTPRACERDe FOTIRE BPEYetit. EBRpY fposer
oven while introducing a gas for_ pre surlz t|o into the
ot cosur e-CBRBI FAntSBUGPNFTORFRbP e e 5 fhe Gresedencsapf drigration
not partrcularlé limted, andnagbe nitrog air, 25 or .the_like.
However H E@ﬁ(ﬂ¥Q§%?C6r8 e FEE-PHRS oF AR RE FBEARDEY &I
22 and the solder el ectrodes 24 nore efficiently is preferable. 36
[010¥ [0068fhere are no particular limtations on the conditions of
pressurization by a pressurized fluid in the third step, and the
pressurrzatloﬁ“ééﬁeﬁeoéarrFEdl%u@r%ﬁﬁﬁ#b%ﬁuihﬁﬁuﬁWQhoﬁsféﬂxoagtﬁﬁaﬂlﬁg
MPa, preferably 0.3 to 0.9 MPa, and particularly preferably 0.4 to
0.8 Mra. qmm@wﬁeléoﬁarﬁpérﬁ%w@rsrb%%%ijrlrrrzatheoﬁeﬁynalevess r¢Qigpining a
fluid are set to the above range, the netal electrode 22 and the
sol der elWdemnogestingcanshea- sdsurdklsgusgsidoanbshdedbound viven edie thlaix
generation of cavities (air gaps) and voids (air bubbles) within the
10 resindchjartdont apnpagnd Lhenmbserninglisawizsecan the Supprestédatimg
this regard, it is believed that due to the difference between the
at nospherdonppresiseféiagndnt hg pressure tihe tigaqdede bstiveen ghpshebad
voids (air bubbles) in the resin layer 25 containing a thernosetting
resin, thkdecavictiee? dral rthgaps)ldandyiedsrdds ¥, babd| Be)sardeconpdessesh be
15 and the cavities (air gaps) and voids (air bubbles) diffuse into
t he resi bdoayét o di neny coritertnosks bi ngsuEs, hheswrinkat: ibhereliability
generation of cavities (air gaps) and voids (air bubbles) can be
suppressed. thel@3llder joints 6 can be increased.

[0069]

20 When the resin layer 5 containing a thermoseiting resin is in
a film form, it is preferable that the resin layer contains a
film-forming resin. 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, polybutadiene,

25 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,



Furthernore, in the third step, it is preferable to cool the 20 stack
to a tenperature |lower than the nelting point of the solder of the
sol der el ectrode 24, and then to releas§ the pressure exerted by the
pressurized fluid. Thereby, the occurre ée of joint failure due to a
spread-out of the spacing between the interposer 21 and the

sem condyct-@n o¢BphPeAd AMbhe BreyBMmitie 285940%Un acry lB@E@rlle butadlene
specifically, the tenperature at which the pressure |s rel eased

200C or |é§¥3(¥ﬂ¥’ f%5@%%*y189§%95lé?ﬁ@fadf@ﬁ% 5@% 'éaﬂdarkﬁoﬁamer, an

greferably 18 orer Ther eby, occurrenc j ol nt

et condietor Chiy 33 anehear Vot eo: OTIe o5 aeﬁﬁﬁﬁénffa%‘%%%&am
FI G :

L Condf}wcv%lzc%nCh%*s%@&&f%ﬁ?a?et%%ﬁg?é r o R

e P et R AL s b PR TR S B

t han the T8l Hn% p0| e’so
thus the re 25 ¢ ning a thermsetti resi.n 15 .10 cur
Lo Tor m AHCAPCeTETREeaPess 1Y MU Boradd b0dy BB bPhiRgCos chlp 3.
interpos 21 and t?e seglgﬁf u tor ch| 23 is 0 alned & 8urt5 s{
: [0111] hese eXFWp hf$SCa éPFnEjaIE SCurBOF E1dee }36’ or
a tenperature | qwer than_the neltln poj of the solder of the
sol der el’8ttFFWePES 198, Oft tWENOhemp %V%HF%H that the sol der joints 26
remel ts, thereby making the electrical connection unstable. For
exanpl e, RQQJQk%uing tenperature is preferably 210C or lower. [0112]
In addition, the heating of the stack 30 of_ the interposer 21 20 and
the &Bni conduéﬁ’o@d‘éﬁbo@e CREyCHEN dREFRbACHI LG FEF innat Usefl Hudheiiesent
to heating at a predeterm ned_ single tenperature for exanple, step
curing i eMIddmenfemepack aniylpecheaf eigigy a3 Wi U864 CaPr1 80 e ahMat i ve
then heated for 30 mnutes at 180C, or post-curing in which the stack
is hot priésseifopr 30cerebyiysr af U0 @ tHenceld od @ lexd vordnefidrereot
25 60 minutes at 180C, nmy be inplemented. [0113] Furthernore, when
the resi mutéyemomebmmmﬁirng Berdhethosetniansicss (nekhha¢sy tir edidimeans
is preferable to apply pressure using a pressurized fluid in the sane
manner asxdnyltilve aghoversmephptAyic amidegard to

15 [0071]

Specific examples of the (meth)acrylic resin include
polyacrylic acid esters such as polyacrylic acid, polymethacrylic
acid, polymethyl acrylate, polyethyl acrylate, polybutyl acrylate,
and poly(2-ethylhexyl acrylate}; polymethacrylic acid esters such

20 as polymethyl methacrylate, polyethyl methacrylate, and polybutyl
methacrylate; polyacrylonitrile, polymethacrylonitrile,
polyacrylamide, a butyl acrylate-ethyl acrylate-acrylonitrile
copolymer, an acrylcnitrile-butadiene copolymer, an
acrylonitrile-butadiene~acrylic acid copolymer, an

25 acrylonitrile-butadiene-styrene copolymer, an

acrylonitrile-styrene copolymer, a methyl methacrylate-styrene

copolymer, a methyl methacrylate-acrylonitrile copolymer, a methyl



the conditions for pressurization by a pressurized fluid, the
pressurization can be carried out under the same conditions as the 5
conditions for the above step [1A-4]. Then, due to the difference

bet ween the at nospheric pressure and thé pressure in the cavities
(air gaps) and voids (air bubbles) in the resin |ayer 25 containing a

ther nosettding 11881 e -LhGCAYI EL68hB1 £0898D5mdr aNd il AS A3k JRUbREES)

are conpressed, "and the cavities (air gaps) and voids (air “bubbl es)

10 di f1 Usg N dhe sk ch2YELo 2R, 6PDEA IO IR RSELLIg nEes! Dic

Thus, an effiect of sdppressing the” genera of cavities (air ga

and voi ds, ( %J%Qﬁ £s) gagug§lfggggggtéggg@ﬁ§ed. [0114] As discussed

i . :
above, mhenq%u5|on onding rs’carri out at”'a 15 tenperature higher

than i he JILping o0t ol cthecsol forof s, salar, ol etrode. 84, uhi Leq

pressure 15 -app a préessuriz € T esi ayer

25 coptaining a thernpsetting resin i s cured at- a ratur ower
Chan B2 U A TBRE Y D8 L ERLO-L S FHE R A A SIREEA R O

i nterposer .21 an he sem conductor, chip 20 23 are el ectr.i.call . X
connent e R A o SHTHET oty S0 oF CE b P T B lendrHg e acid
sem conductor. chip 23 in_which the interposer 21 and the .

seni condlﬁﬁpé’rl}%‘}%rg @%uéafé G5B AT For Vet S § TR it 6 neRRrP Lymer,
body 40 of the interposer_21 and the sem conductor chip 23 is fusion
bonded atfT¥ E&MEErHturETHLGRET 2ERERCRhE" Wt T My PASH Y25 S LeRdde

sol der of the solder_electrode 24 while pressure is aEpIied by a
pressuri ZPFUVTE - ABoRAct Bty UCPWY L RETYARERFESBYL21 and the

sem conductor. chip 23_in which cavities and voids are generated 39

| essiOcar B isheapreylopotisie copolylel; 21 hyduayigient i on, the
interposer 21 and the sem conductor chip 23 (first electronic
conponenthiH@ ciydang BRERREBHI ECcafpdnedtd Flutle el ectrically

connected through a solidified material such as the sol der joints 26.
Accor di nglarylarenackyilhalent apsiit Bt i e dhear i asgigsosee pretrsred.

t hernosetting resin undergo expansion due to the heat generated by

t he sem dé&¥Wdddt or chip 23 when the el ectronic conponent 10 is driven,
breakage of this electrical connection can be suitably 10 prevented,

and st abl e coMiieat & oimeatidt) weay ltilver ¢$ 15 predecedory copodpyorent iagdndrimeners
second el ectroni c conponent can be obtained. That is, an electrical
connétt i deviary befobhthimedl igraup cluchhescanmectilen grelupabehi ¢yoxy group,
between the first electronic conponent and the second el ectronic
conponenta ihydeoaglll gabupldE 04163 rboxyl dhverce iar esed, pahti adiha@siveness of
limtations on the thickness of the solder joints 26, that is, the

t hi cknessheavesagd)avafr &heorsiad ideimg ai titsrmsdut itherbenderh hadyi e oser
the interposer 21 and the sem conductor chip 23, but the thickness is
pref er ablly agdodhe 3sémi SIpBonrthipoRe 20d pitef ejoaplayt idhaut ySoEotHSGresin
pm As such, when the spacing distance between the interposer 21 and
the sem geR@ucharnchhp 2BetBosBeeisghtdsin harD WY alorichiselness of the
el ectroni c conponent 10 can be made small as well, and further weight
redugti onoaf;3the el ectroni c conponent 10 can be pronoted. 25[0117]
(Second Enbodinent) FIGs. 5 and 6 are process cross-sectional views

showi ng the 1p regard to such a (meth)acrylic resin, the amount of use of
the monomers having a functional group is not particularly limited,

but the amount of use is preferably about 0.1 mol% to 50 mol%, more
preferably about 0.5 mol% to 45 mol%, and even more preferably about

25 1 mol% to 40 mol%, based on the total weight of the (meth)acrylic
resin. When the amount of the monomers used is set to this range,

the adhesiveness of the resin layer 5 containing a thermosetting resin



40 met hod for manufacturing an el ectronic conponent according to the
second enbodi nent of the invention. According to the first

enbodi nent, heating is carried out at a %enperature | ower than the
mel ti ng point of the solder of the soldg el ectrode 24 and applying 5
pressure in the second step, heating is carried out at a tenperature

hi gher t Wtﬁ@%ﬂ@ﬂﬂd&ﬁ?hﬁi 04 s%ﬁ%c%ﬁb%f:a?fcﬁi*ﬂ)% AI8E nRlRCL L Q0F ent,

24 in the third step, and heating is carried out at a tenperature

| over thap,{ bge @%ihteis%g{e{)gﬂ&ﬁgr gk éﬁﬁggigqré rgr 4 E‘Snﬁgk_ﬁgﬁg% @H%frﬁ%&e@tﬂ'ing

in the fourth step. e ot her acc ing tot econ

enbodi ne heating I S .6 ! Jgﬁp r e a L
coeffici (r;iIrﬁSl& %egﬁa?ugg%g%gﬁ%ﬁé%?ﬁ%%% fso dgs%%%lﬁﬁegéggéggv‘gw strong,
el ectrode, 24 i x 10+ e A ressur.e i he second
tep,  hed mhats arrrad sl ke o8 PRI B thtpclet

coeff%cie 7%ﬁ t hermal expansi on of the solder of the sol der

el ectiode 24 'i's greater 15 than 30x10-610C in the third step, and

hearing | carlsd gul, g RLEREIAU Bl L A0 SoRlliplentele

30x10-6/C qr less in.the f th step. O her parts of the constjtution
ore the Saveckd S EHanE e Ehent Bt Rty S ERaPe oV e, he NBLHNE e age
description will not be 20 repeated. | 8 As shown in FlGs,

5(a) and SUSFElET @@Fﬁhray%rpr%éae&@g{lai E%ﬁg%go tHeIFESEEE nEOF BT §rably
formed on the netal electrode 22 side of the interpaoser 21 where the

metal el &5de>920P8 ForhedPQd4%t agfepyen B Prgferably pbaug) 250,000
Next, as shown in FIG 5(%}§ the nmetal electrode 22 of the interposer
21 ahfl t H® §80dBP Vel dBtaD P2ight e IR BekaGEl8r waigkhils sstake the
positioned to face each other. Subsequently, as shown in FIG 6(a),
t he met al2bsivecresdaopgdanangfe &g dekle| kxinaddds tys ofr &her sgghn Layer S
contact by heating the electrodes at a tenperature at which the
coef fi ci @vntafiniher Aalthexpanst bhnadf rewn stidre gimpeaest.sol der
el ectrode 24 is 30x10-6/C or |l ess and applying pressure. Thus, a
st ack 30 [®075He i nterposer 21 and the seniconductor chip 23 is fornmed
(second step). [0120] Here, the coefficient of thernmal expansion of
t he sol der of Furéhédmeokdevheh ectphedex4reann biss detegt misnede b teforming
foll owi ng *met hod. The coefficient of thermal expansion at a
t enpéb at uresiequat itsopoefdwaghler tthese bhharelxdy ngs pohatviol 4 hembeldererage
can be cal cul ated by a software database for netallic material
properti esleahbdatratvedght it Bpout nanl @ctariesd dip .Sewhen Saf phetiesy resin
Ltd.). 15The coefficient of thermal expansion at a tenperature equal
to or | owawitlkasuthea neliiiarg apeiraigeomol Beusat dasiglan ikeusabcur ahadhi by of
a thernmonechani cal anal yzer (node: conpression, load: 50 N, rate of
t enper at whe: +&8€1easgerSCcanthinfi &2 Eh20ibset spegirkiséal dah beheuppressed,
heating tenperature is 190C or | ower,

and the thickness of the resin layer 5 containing a thermosetting

20 resin can be made uniform.
[0076]
There are no particular limitations on the skeleton of the
phenoxy resin, but examples include a bisphenol A type, a bisphenol
F type, and a biphenyl skeleton type. BAmong these, a phenoxy resin
25 having a saturated water absorption of 1% or less is preferable. Then,
during the formation of the bonded body 8 of the interposer 1 and

the semiconductor chip 3, or when the bonded body is exposed to high



preferably 180C or lower, and particularly preferably 170C or | ower.
When the heating tenperature at the tine of bringing the el ectrodes
into contact is set to be equal to or Ig r than the above range,
fluidity of the resin layer 25 contai ni gea t hernosetting resin can

25 be secured when the netal electrode 22 is fusion bonded to the

sol der el 4 Leh Wkl | j I [0122]

2nd] N ae e o b B PReTRIaEe 5B arThel crersbeernt
and the j o j 3 ' ' t. :

ol der - eltonroay B SR SRR YA A RN IR 280 L pe
tenperatgﬁﬁﬁggsggiqh the coefficient of thermal expansion of the 5

sol der of e solder electrode 24 is greater than 30x10-6/C while
pressure hggggplied by a pressurized fluid, and thereby the neta

el ectrode nd the sol der el ectrodes 24 are fusion bonded. Thus,

sol degr joints 26 are.fornmed ird step). [0123], 10 t he nmet hod qf

oat | R the SFRCR 0L bR I hEBr A SEL ST e RHG ¢ HE® SRRESGEr of RSy
23 at a tenperature at which the copefficient of thermal e nsi on_ o

Che sol dAEHT HAPLOF IO ek Sibio N GHed: P LF RATE B0 Go6RE: g &he
pressure is applied by _a pressurized fluid in the third step, the )
same netﬁﬁﬂg§§ Pﬁa?hﬁséalgna?rib%f%ﬁmﬁéfﬁﬂ¢4ﬁh€§nt%§ E%%ﬁ.hgﬁl n dried
Furthernore, in the third step, it is_preferable to cool the stack to

a tenper FUr @A OWR| h aRRFRSSHELS 2ht 08f Ct (R SR U TS PR DT of Mgrsured.
sol der of the solder electrode 34 is 30x10-6/C or |less, and 20 then
to rel eadd et dddifr £S5 leRErEhyLavHd 8 csteidet 9FPFHR HIYS Al phrivirygi ty
to a_spread-out of the spacing between the interposer 31 and the

sem E9ndiFendr 1Bhp BIEmhre pEetent and POF2BiH, Mrangpedif £hal ¥§ighthare
heating tenperature is 200C or_higher, 25 preferably 205C or higher,

and part meglsarey pteplrabisrldCiogdnhghes. \Wen weighieati Blge time point
tenperature in the third step is set to be equal to or higher than

t he aboveheangde whéegbtl deenge ihessbluhtred 43rebecusedet@4calculate the
sufficiently spreads to wet. Therefore, the netal el ectrode 22 and

t he sol dertelretedodese2plgarmdom ebyotdsnontddridedelandingusSoswhher(2) .
joints 26 can be forned. [0126] 5[ 2A-5] Next, as shown in FIG 6(c),

t he stack08083f the interposer

15 Saturated water absorption (%) = { (Weight at time point of
saturation) - (Weight at time point of absolute dryness)}/(Weight
at time point of absolute dryness) x 100 (2)
[0079]

Furthermore, when a polyimide resin is used as the film-forming
20 resin, the polyimide resin may be a resin having an imide bond in
the repeating units.
[0080]
Examples of such a polyimide resin include a polymer obtainable
by reacting a diamine with an acid dianhydride, and heating the
25 polyamide acid thus obtained to bring about dehydration and
ring-closing. Examples of the diamine include aromatic diamines such

as 3,3"'-dimethyl-4,4'-diaminodiphenyl,



21 and the sem conductor chip 23 in which the netal electrode 22 and
t he sol der el ectrodes 24 are fusion bonded, is heated at a
tenperature at which the coefficient of %hernal expansi on of the

sol der of the solder electrode 24 is 30§ 0-6/C or | ower, and thereby
the resin layer 10 25 containing a thernosetting resin is cured to
form encapydl AN, ALeABHhEAy1dANS 1 aRi RONdgdy body 40 of the interposer
21 and the sem conductor chip 23 is obtained (fourth step). [0127] In
this case, JMfg LBgoh at t 5 c

t he coef?zl’meml:a1 %%ﬁ g éngﬁﬁgﬁggﬁﬁﬂﬁ t%ﬁ?sﬁ% r%%%ﬁ? ghgé Sﬁgh s

e|eCtr°d%.%4H % %Oé%9n§§§58&15e§51 anl g%}?ﬁﬁé¥%¥f§§§1lo§$ﬁé.Zgﬁ?$%ﬂ

cont al ni nd er noset t esin"1s cure e prevente

the sol de{:rhé %' n%é{:‘»z]@l r@ﬁ Ye FQSE}G%?’ r%%k'or}gt%e ?lr%:%é 'k%.%ds 50 be used

connecti on un<t a r exanpl'e at1 ng tenpera ure

prefegabl 210 1nat1§ [ 0128] Al so for the second enbodlnent
the sane ‘6f feCrs as Hose of the first enbodi nent can be obtai ned.
[0129] Zﬁﬁﬁgg rd Enbodi nent) FIG. 7 and 8 are process
Cross-sec 1l V|em5 show ng t he nethod for manuf acturing an

el ectronic co t ac%Oﬁglng %dﬁ ird enmbodi nent of the

i nventi on. FFSP a T G Ies of using a

net al electrode 2 | ai ne e third enbodi i ne

of usungi%éﬁd%r e%%mﬁﬁﬁai§g§§ac%i %%Y {aCish e 86 %ﬁ eetﬁaﬁnﬁyﬁp §e,
the sanme as . in the second 5 enbodi nent, and therefore, a detailed
descrlptﬁ&@\ﬁl4l'HSVdBEhFEB%éFe@laTQMQﬁH [3A-1] First, an

i nterposer 31 on which solder el ectrodes 32 are fornmed, and a

seni €Bndd®92Ichi p 33 on which sol der el ectrodes 10 34 are forned,

are provided. Here, the solder electrodes 32 and the sol der

el ectrodes 34 Wiah b@gﬁéﬁﬁﬁuS@?htﬁéxﬁaﬁéuﬁﬁtéﬁﬁapr dreafey! beakokpeplotole

different materials. [0131] According to the present enbodinent, as
shown i nim Ehe7g@)ventfe that will be described below can be used, or a resin

that is insoluble in the solvents can alsc be used; however, a
polyimide resin that is soluble in the solvents is preferable.

15 Particularly, a siloxane-modified polyimide resin is suitably used
because the resin can be dissolved in varicus solvents.
[0083]

When the resin layer 5 containing a thermosetting resin as such

is a liquid at room temperature, the resin layer can be cobtained by,

20 for example, weighing a thermosetting resin, and optionally a flux
activating compound, a film-forming resin, or other components;
dispersing and kneading the mixture with a three-roll mill; and
subjecting the kneading product to a defoaming treatment in a vacuum.
[0084]

25 When the resin layer 5 containing a thermosetting resin as such
is in a film form at room temperature, the resin layer can be obtained

by, for example, dissclving a thermosetting resin, and optionally



15 interposer 31 has sol der el ectrodes 32 formed thereon, and the
sem conductor chip 33 has sol der electrodes 34 forned thereon. [0132]
[ 3A-2] Next, as shown in FIG 7(b), a rﬁgin | ayer 35 containing a
thernosetting resin is forned on the nefal electrode 32 side of 20
the interposer 31 on which the solder el ectrodes 32 are formed (first
step). [Q133]ix[33laNid cofSodheM fﬂlrﬁl&nﬂ@ reb8 $PIA8kr components
el ectrodes 32 of the iInterposer 31 and the sol der el ectrodes 34 of
the sem conductiofer25e & B33 £2PES1LT QRGELY A fAGE 2AGN:0F Bk
Subsequent y%&gseghowngfonI%L @?a?, %egt? 8 I'S carﬂie outmgidéngSheet
t enper at WA ,C [,Cl tiher Si :
sol der 03&}H§&§§?ae?uéggg§§§§2& §§8§§B§%q tfg%%% e?ﬂéfggfggggggﬂ ?geet
30x10- 6/ %o%rma{tﬁ%%’ o%“g bhg. dgor ef; of SO 2 of g%ﬁﬁgé%ék“shé‘é@! WPich has
containing a thernosettirng resin Ts o or 1 ess and appl yi ng
pressyre, andééEgregé t he sol ecitrodes .32 and t.he

r

der . el | d
b cot P 0dGE Thh “YPe Brbight nPBokbiY abtor TRIL, 4 BN BB GPIYREE at 2
[0134] et eRe S ERPEEAEHE R 71 KIS 1S VITGH Ehe. ot ack 50 of
t he inter@ﬁggﬁ 31 and the sem conductor chip 33 in which the sol der

10 el ectr 32 and the solder electrodes 34 are brought into

contact, is heated_at a tenperature at which the cqefficient of

thermal expans¥GAPIEStHe tEEI SRIVHIE Shat daspssidFeirhtnshideketones such
el ectrode 32 and the solder electrode 34 is greater than 30x10-6/C
whi | e pr é&Ss@ceticgeappritBdlngtay preetens e dsdwevdokgepne, DIBK

el ectrodes 32 and the 15 sol der el ectrodes 34 are fusion bonded, and

t her By selideousivat 8681 e FUFhRCXAMAIY ATEh)PAA dEdgFetone ascehel)

met hod of heating the stack 50 of the interposer 31 and the
seni cond@dodetilsi pydsocarkonseppehasubenaenghixon efife toftpildeeaar Fgdrols
t hermal expansi on of the sol der of the sol der electrode 32 or the
sol der elsactr dg@eshyilsalpadutlor ethuh adorhole/ Gapidry pabssiwl, agd n-butyl
applied by a pressurized fluid in the third step, the sane nethod as
t hat usealioohile seépop8Avdd sanh baes usethy [AHI3IGIsA5RUr eitéydorelosalve,
the third step, it is preferable to cool the

butylcellosolve, methylcellosolve acetate, ethylcellesolve acetate,

15 and BCSA (butylcellosolve acetate}; NMP (N-methyl-2-pyrrolidone),
THE (tetrahydrofuran), DMF (dimethylformamide), DBE {(dibasic acid
ester), EEP (ethyl 3-ethoxypropionate), and DMC {dimethyl
carbonate).

[0086]

20 The thickness (average) of the resin layer 5 containing a
thermosetting resin is not particularly limited, but is preferably
about 5 to 300 pm, and more preferably about 10 to 200 um.

[0087]
The electronic component of the invention is not limited to the

25 electronic component 10, and may be in various modified forms. For
example, the invention was described above by taking an example of

forming the metal electrode 2 using Cu, but as shown in FIG. 2, the



stack to a tenperature |ower than the nelting point of the sol der of

t he sol der electrode 32 and the solder electrode 34, and then to 46
rel ease the pressure exerted by a pressgéized fluid. Thereby, the
occurrence of joint failure due to spreadi ng-out of the spacing

bet ween the interposer 31 and the sem conductor chip 33 can be

prevent €Gy310L3 et rode mygrﬁesgegbiaéﬁjeﬂécﬂfb&é“aﬁIWHE%hSh%QS bt sb$der

preferable to cool the stack to a tenperature at which

CoeffICI%ﬂﬁ: ﬁherf%egﬁégﬁgﬁ QBCQ%l D%QHgﬁés%f easéﬁﬂL fonn com 1etely

el ectrode 3 is 30x1 ess en to re e press

exerted. (Hherafyy fhenl0, Acqys Eﬁ@cﬁé’éti JoRbLYERLIE 4Bt in FTG. 1,

spr ead- ou e spaC|ng etween the in erpose and

Se”‘POPdgﬁ{ EhQFgﬁ%% 18 Q&EXMEBS% %[Ol%gL interp MLeq i ghanged to

specific rature a resstre 7% felease

S?gfeﬁébla?g%%?o e ﬁﬁ%n%{me & ?&%&?%?”I%%ﬁi}”ﬂ 7hi¥4,787g68 £rom

to a sprea of .th ac et ween the i nt erposer, 31 a

e conddoi6r e, 5158 ERREneL 7 By ol TOLIS [3aS8] Renpioes Siasiode
in FIG c) E stack 5Q of the lntf poser 20 31 and the

sem cond  HEp SSBLFRAHFERT t RR1Ro el ectrodes 32 and the

sol der electrodes 34 are fusion bonded, |s heated at a tenperature at
whi ch t hd %988t i ci ent of thermal expansion of the solder of the

sol der electrode 32 and the solder electrode 34 is 30x10-6/C or |ess,
and thereby tféCresilf RREICSSS E6APAT RF Ry D5 Vi REr PRAGHRY ﬁgm?%"sflﬁ?qtslon
cured to form_encapsul ating areas 37. Thus, a bonded body 60 of the

i nt etPosExagPlgndft ke sehf o &oneﬁmenssofst%tlaiml(%urfxﬁ shown in
step). 47 [0140 In this case, when heating is carried out at

a t enper &tlGr-e248) w cpldrs ebettredend? bf fherathrreidpangiterposernel . In
sol der of the solder electrode 32 and the sol der electrode 34 is

30x10- 6/ therelestsromimicsnpprerby Of Hd1g eglact gyect3sdedm an kingglnterposer
t hernosetting resin is cured, it can be prevented that the sol der
joints 368ramkithe sehderkyenakpdg thefdimsencatndoriner thép Lihstraliimded
[0141] Furthernore, when the resin layer 35 containing a

t her nosetayi mgtallic bonding, thereby forming solder joints 15, and thus the

15 interposer 11 and the semiconductor chip 13 are electrically
connected.
[0089]
An embodiment of an electronic component formed by bonding an
interposer and a semiconductor chip is explained herein using FIG.
20 1 and FIG. 2, but there are no particular limitations on the bonding,
and any materials selected from a rigid substrate, a flexible
substrate, a semiconductor chip, a semiconductor wafer, and the like
can be appropriately combined.
[0090]
25 [Method for manufacturing electronic component]
The method for manufacturing an electronic component of the

invention will be explained using FIG. 3 to FIG. 8.



10 resin is cured, it is preferable to apply pressure by a
pressurized fluid in the same manner as in the step [3A-4]. For the
conditions for pressurization by a presgirized fluid, the sanme net hod
as that used in the step [3A-9] can be ed. Then, due to the

di fference between the atnospheric pressure and the pressure in the
cavities pdigir gaps) and voids (air bubbles) in the resin layer 35
containing a thernosetting resin, the cavities (air gaps) and voids

(air bubbl es) - 0 nd the cavities (air gaps) and voids
(air bubbles)(SF?PgngF§§§ﬁ§ E?resin | ayer containing a thernosetting

resin. Thus, ffeac f,s r i t | A of . i i (Al
gaps) and 20 ?gﬁgé ?a%Pgbﬁbgggs§§§%%g%égﬁﬁ%§E%%ﬂ%ﬁggéagégﬁg[8&§§f£8 the
Here, accor.di t he i nition,_ the interposer h .

ser condderdecehed BIReFIYERELREe ont e RRn hrBendileaBiarding o tne
el ectronic conponent.) are electrically. connected through a 25

solid fié%lﬁ%tgpggglgﬁgﬁ 8§ fﬁ% SOV TR l?%ints 36. Accordingly, even

if the eg@ %glating areas 37 conposed of the thernpsetting resin

under go %@ ion due to the heat generated by the sem conductor chip
48 33 when th | ectroni c conponent 20 is drivepn, breakage of_this

el ectrical coﬁ&éﬁﬁﬁoﬁlﬁﬁﬁfb%nshﬁﬁ%ﬁﬁﬂﬁ%ﬁéVeﬁFbHBlSEdasPﬁ ft electrode 22
conduction between the first, el ectroni c _conpaonent and the_ second

el ect r oni'® ¢OFPSAent Eaf BEHEREFHEPT THEP %S, CAnWBl ekt FPLAFr selectrodes
connection can be obtained in which the connection reliability

bet ween tAfe afier SPTBPEct RERI BXeBHPdRent and the second el ectronic
conmponent is excellent. [0143] There are no particular limtations on
the thi cki¥éSslof the 10 solder joints 36, that is, the thickness
(average) of the solder joints 36 in the bonded body 60 of the

i nt er poser 31Rgrardhegsenitbenateseort eoedinenpytag KaowWh Ekidss péa), the
preferably about 3 to 300 pm and nore preferably about 5 to 150 pm

As such, hnierpelersphdianga dieditdne beperoge @ 2t herned ehpasen - 315 arichamore,
sem conductor chip 33 is nmade small, 15 the overall thickness of the

el ect r onias somponefI@03dah, idenaeel somdlctasr wkip 2 3anals fsuldkere Vasdigittdes
reduction of the electronic conmponent 20 can be pronoted. [0144]

Fur t her mérle fomned thsirennbonding is carried out at a tenperature 20

hi gher than the nelting point of the solder of at |east one of the

sol deb el{@dttddde 32 or the solder electrode 34 while pressure is
applied by a pressurized fluid, and then the resin |ayer 35

contai ning a tlharadettt ngsr esomn i CUGed3 &b) A at eapa diayea PHvesnitdian ng
the melting point of the solder of the solder electrode 32 and the

sol der elzeecheeaesabt34g toein ierpmserd 3h ahed hbeasesl cobdodé aF2 ide of
33 are electrically connected, and thus a bonded body 60 of the

i nt er posehe3ina@tbder semicors tebaficedl p133trBdwMIChabhsedmEer-fegelfirst
31 and the sem conduct or

step) .
20 [0095]

As the method for forming the resin layer 25 containing a
thermosetting resin, for example, the resin layer can be obtained
by techniques such as lamination, coating, and printing. According
to the present embodiment, the resin layer is formed on the metal

25 electrode 22 side of the interposer 21, but the resin layer may also
be formed on the solder electrode 24 side of the semiconductor chip

23 where the solder electrodes 24 have been formed. Furthermore,



49 chip 33 are fixed, can be formed. Since this bonded body 60 of the
i nterposer 31 and the sem conductor chip 33 is fusion bonded at a
tenperature higher than the nelting poig of the solder of the sol der
el ectrode 34 while pressure is applied ? a pressurized fluid, a
bonded 5 body 60 of the interposer 31 and the sem conductor chip 33

in which t@?evi{eéfﬁ l%% Vo Qén%?ﬁg&g%rﬂﬁgﬂnéﬁé&saﬁ%%& g{éé;aéa be formed

[ 0145] so in-t e third e i ment ose

of the S%(floggt?l”g?dﬁﬂ’@met%ﬁn ?P&&é rf’éj 31:!:1%[ 8%4\%e d'ntth r’%%ls%lfcai 5@@ the

met hod for manufacturing an e roni c conponent ectronic

comonent gl e Lpveal Lon, syg%bgfnt sgiifed L&g L Bgsinyent i on s

not inten ese. exanp “for
nanufact%w an el ectroni ¢ conponent of the invention 15 can be
suitably ‘u Yin the connection of an electronic conponent and a

menbe mhere Ider 0|n|n uir such as th connection of a
sem ¢ nductor%%' cc Enao 8@5%% iﬁ f%ﬁ%ﬁﬁiﬁ %&e C?B%%%?SF% under
sem conduct.or device,and a conductor devi ce, a sen conduct o

Sovl oo SR O e R AR g GPICANE: 85 et oA o et dnd apingted
sem conduct or wafer, EXAMPLES %g (Exa le 1) 251. Preparation of
resin vaoh SRerBrtabghpqtapse tflﬁe%%%@%% Zle¥hRTestlpe metal

parts by wei ht of a ghenol novol ac reS|n (manufactured 50 by
Sumi t ono agt eenFﬁ@ﬂﬂﬁﬁm buis f9TH EAEPRAG mEP%h%aWﬁn%ilon can
liquid blsphenol A ty epoxy resin (manufactured by DalnlgPon | nk
Cheni cal $¢ ¢agriegppe! W%Gé? COI’STUGW of Byt omperatwre of Cto 150 C.
phenol pht hal i n &nanufactured by Tokyo Chem cal Industry Co., Ltd.), 5
whi chOi s I fthex é@@ﬂ@ﬁwﬁg‘ﬁ@&?@ﬁm{ﬁe 24 £qyarlt $obPrwePGHE gary the ‘above
bi sphenol A type Ehenoxy resin (manufactured by Tohto Kasei Co.,
Ltd., YPISOgeasagdhpplinenessi of theiresin Lavmn $obyheeiigherppser 21 is
2- phenyl - 4- et hyl i m dazol e (manufactured by Shi koku Chem cal Corp.,
2P4NZ) asnauddiichgniccen@rdter thendnbebppaet sihyomwiegketl, ofhg¢Oresin layer
p- (3, 4- epoxycycl ohexyl ) et hyl tri met hoxysi | ane (manufactured by
Shi n- Et s@5Chentegahi@p.a thednos&BMB)3I)esds nagibapeetodptihg adent if the
were dissolved in nmethyl ethyl ketone, and thereby a resin varnish at
a resin demjieatiahi bempér&0¥sevds prepar ed. of QlidBlerl 5RanPtbpaslatvonraoige,
resin layer (filn) containing thernosetting

15 the resin layer 25 containing a thermosetting resin undergoes curing,

and fluidity of the resin layer 25 containing a thermosetting resin

decreases. Therefore, when the metal electrode 22 and the solder

electrodes 24 are fusion bonded, the resin layer 25 containing a

thermosetting resin may remain between the metal electrode 22 and
20 the solder electrodes 24, and satisfactory solder joints may not be

formed.

[0097]

Furthermore, there are no particular limitations on the

conditions under which the resin layer 25 containing a thermosetting
25 resin is applied or printed on the metal electrode 22 side of the

interposer 21 where the metal electrode 22 has been formed, but for

example, spin coating and screen printing may be given. Among them,



resin The resin varnish thus obtai ned was applied on a base
materi al polyester film (manufactured by Toray Industries, Inc.,

LUM RROR) to a thickness of 50 pm and s dried for 5m nutes at
100C. Thus, 20 a resin layer (filnm containing a thernosetting resin
and having a thickness of 25 pmwas obtained. [0149] 3. Preparation

of electrégyéédNEBQN@ggb_f§i$§gfé£ P 25The resin layer (film

containing a thérnosetting tesin thus obtained was | am nated on a
senicondqﬁkgk]device (size 10 mMm x 10 mm thickness 0.3 mm) havi ng
sol der bunmps (Sn 96.5/Ag 3.5, nelting 51 point 221C) using a vacuum

roll Ianinato%lgﬂg rokhe QQ?Q&&%gginQ%Iéqogg%pgt S %lfgieggggg? 22 of

seconds. Thus, m ¢onduct or icewth ached resin
cont ai ni a.thermsettd resin obt ai ned. ,5< ogg tep> .
ext - 5 CTCiNECEBa T ol BTG BRCN R S d R CRR SV e tARq g piFonductor
circuit board S_positioned ch that the sgal der gu s of e
cen oBndigt 2desF B o ISP R Eachen PRCh STty CHTPBRRPRGLE, s shown
t her noset.ti resin overl apped with the N_/Au pad, and.the solder 10
bunps. and ™ RS PAR) pathalec bt Ghtht T Lot e £hBy SaLifg Grectrodes 24
flip-chip bonder gnanufactured by Shi buya Kogyo Co., Ltd., DP-200
under t h&XEohdriPbhs 181583 QY(ﬁ?Qﬁéﬁgf6%e7e%888ﬁ8§?51?ﬂéﬁr59 essure
stack of a circuit board/sem conductor device was, obtajned. <Third
step> 15Pheast&BReBRLERR ruithapo 4R 8/ Beht LRARRYYr odelhBesphigr of the
obt ai ned was, heated at 230C for 10 mnutes in_a comercially
avai | abl PEELs GLECESRPRI aht VREhUhid st@skadli effokbe preaEReEenf2l and
0.5 MPa was applied inside the oven by a nitrogen atnosphere. Thus,
t he 58| déheh$eps canduERerNERMR pad Suekerniads Greaseddeder20<Fourt h
st ep> The stack of the circuit board/sem conductor device in
whi ch t hd088%er bunps and the Ni/Au pad were bonded, was placed in a
comrercial |y avail abl e heating oven, &and was subjected to a thernal
hi story at 1808efrer a66 ninpaesicwlxureiniie tiggisn dnaybe wehhaidnfay 25
a thernosetting resin. Thus, an el ectronic conponent was produced.
[ 0150] positioning the electrodes, but the metal electrode 22 of the
interposer 21 and the solder electrodes 24 of the semiconductor chip
15 23 can be positioned to face each other by a method of using an
alignment mark, or the like.
{0100]
The heating at the time of bringing the metal electrode 22 and
the sclder electrodes 24 into contact i1s carried out at a temperature
20 that is lower than the melting point of the solder of the solder
electrode 24. When the heating temperature is set tc a temperature
lower than the melting point of the solder of the solder electrode
24, the resin layer 25 containing a thermosetting resin intermediates
between the metal electrode 22 and the solder electrodes 24, and the
25 occurrence of any joint failure can be prevented. Furthermore, when

the metal electrode 22 is fusion bonded to the solder electrodes 24

(which will be described later), fluidity of the resin layer 25



(Exanple 2) 52 An el ectroni c conmponent was produced in the
same manner as in Exanple 1, except that the tenperature at which the
sol der bunps and the pad were brought ig%o contact in the second step
of Exanple 1 was changed from 120C to 180C. 5[0151] (Exanple 3)

An el ectroni c conmponent was produced in the same manner as in Exanple

1, except.dfial flihg %e%gEﬁﬁgégﬁgﬁ%%&gi the, s gg?g%ﬁgsﬁﬁggt%\ggsmces

were brought into“contact int econd step of

changed fJPghégr%g E.g%%g&%?%ée)éézclnc( %ﬁg%l%e@ ele%&:éﬁﬁg?%b%?é%rg%%g?overed.

conponent was pr [ same manner as In

that the . ress y o] di S i.n 4t I

of - Exanpl T E wbbe RARgSeE A A 8 8 AR Poiey) ebihafs g na
An el ectrqni ¢c._component . wa roduced .in the s manner. as._in anpl e

" except Thar iRE BrecthPaeB ot ost 10 o g LRe e valkTSgeRn ¢ pe
third_st J%E Exanple 1 was changed fromO0.5 MPa to 0.8 MPa. [0154]
(Exan%le%25 ] An el ectroni c conponent was produced in the sane

manner as in ampl e 1, _except that the . atnosphere enpl.o for

Tt ng the sPReR sBef i ERel Ty i pegtafb oo wr a e i S AdnsEior dater.
nitrogen to air, [0155 Exanple 7 53 . An el ectroni c. component
ns oot e SR Lo Coae SR 2 ROBEARHILE™ Y RHACET AL o e B wer

of curing the resin_ |layer containinqha t hernosetting resin in a
commer ci &1 yh&vEPRABNE REEPRRYC OV Attt hEsdemeortebrinALRestie girrtrodes

fourth step of Exanple 1, curing was
inte contact is set toc be equal to or lower than the above range,

10 when the metal electrode 22 is fusion bonded to the solder electrodes
24 (which will be described later), fluidity of the resin layer 25
containing a thermosetting resin can be secured.

[0102]

[1A-4] Next, as shown in FIG. 4(b), when the stack 30 of the

15 interposer 21 and the semiconductor chip 23 obtained by bringing the
metal electrode 22 and the solder electrodes 24 into contact, is heated
at a temperature higher than the melting point of the solder of the
solder electrode 24 while pressure is applied by a pressurized £iluid,
the metal electrode 22 and the sclder electrodes 24 are fusion bonded,

20 and thereby solder joints 26 are formed (third step).

[0103]

When the heating temperature is set to a temperature higher than
the melting point of the sclder of the solder electrode 24, the solder
of the solder electrode 24 sufficiently spreads to wet. Therefore,

25 themetal electrode 22 and the solder electrodes 24 are securely fusion
bonded, and solder joints 26 can be formed.

[0104]



5 perfornmed in a comrercially avail able pressure-conpliant oven in a
ni trogen atnosphere at 180C and 0.5 MPa for 60 m nutes. [0156]
(Exanple 8) An el ectronic conponent was_produced in the sane nmanner
as in 10 Exanple 1, except that sol der B nps (Sn 96.5/Ag 3.5, nelting
poi nt 221C) were used instead of the circuit board having a Ni/Au pad

in the secondgf,@pg I[Q%cfi‘f@?i 1rth%”ﬂeé9§ﬁ§ac%r@er%‘t{'hh:@9 é%d"%}sbglhlgher,

Iayer contalning a er I'TDSGt ng resin in a comercCi aI Yy avai |

heating gprf‘egea:tab& 80Go6ep B9 F{‘SL/EHEFS éu'{' the founth %’ef%lfabﬁge%? C_or

per forne n-a-conmercl al availa ressure I'Tant 0

nltVOQGnrﬁkﬁﬁgﬁgf@ﬁig $%§g$ééﬁghéz n@?@a Of-89 mput e ir&oéé%é %F set to

(Ref erence nent “was pro uced
same nmanper

th t | d S

37 ol g BR b A0 TuBre Uiah P RerRbUE g it SRR GRS Fan SoLder
96. 5/ | t 221C th t st Ex
Cenper ot B STErEgeds BP?%aﬁa?ﬂéwR%%% X' et ﬁfl?ﬁeﬁ% e Mtal

h df 230C 195 tead of th |
Cont ot ni ] SR EREEbL &Pt Hhe RESr hgsﬁf%a%%d@%‘i%%%eaﬁ%ﬁﬁ [ 4Bian bonded,
heati ng oven at 180C for 60 mnutes in the fourth step, curing was
per f or med 1% SR1EeamEPePEP| v6aGaR | 3B EP B sur e- conpl i ant oven in a

nitrogen atnosphere at 165C and 0.5 54 MPa for 120 m nutes. [0158]
(Referend@lﬁédnple 2)

There are no particular limitations on the method of heating
10 the stack 30 of the interposer 21 and the semiconductor chip 23 at
a temperature higher than the melting point of the solder of the solder
electrode 24 while pressure is applied by a pressurized fluid in the
third step, but an example may be a method of placing the stack 30
of the interposer 21 and the semiconductor chip 23 in a pressure vessel,
15 and then heating the stack 30 of the interposer 21 and the
semiconductor chip 23 while applying pressure by introducing a
pressurized fluid into the pressure vessel.
[0106]
More specifically, there may be given a method cf placing the
20 stack 30 of the interposer 21 and the semiconductor chip 23 in a
pressure-compliant oven, and heating the object of treatment in the
pressure-compliant oven while introducing a gas for pressurization
into the pressure-compliant oven. Furthermore, the gas for
pressurization is not particularly limited, and may be nitrogen, air,
25 or the like. However, nitrogen which can prevent oxidation of the
metal electrode 22 and the solder electrodes 24 more efficiently is

preferable.



An el ectroni c conmponent was produced in the same manner as in 5
Exanpl e 1, except that solder bunps (Sn 89/Zn 8/Bi 3, nelting point
195C) were used instead of the sol der bggps (Sn 96.5/Ag 3.5, nelting
point 221C) in the first step of Exanpl&~1; the tenperature enpl oyed
for bonding the stack in the third step was changed from 230C to
210G, and gnstiead of curing the resin layer containing a 10
thernnset&ing resin in a comercially avail able heating oven at 180C

for 60 ninUte%hEQetQ?efBBrEQI%ESQiafFiiﬁgk3%%%%&?&ﬂp&ﬁﬁff%gg%tions of

comercially availabl e pressure-conpliant oven in a ni

at sphen s s HA0C:0d 8,5 VBacLor, PO PiLES-; 1 Q1801 SL0aIRRL AL e che

Exanpl e i € conponent was produced 1n't
manner as_in Exanple 1, except that the addiitional pressure enplyed
'n the t BESrap T EXERpI 2 Cvias Shanbet FronTo: £ HBA Tors oF 012 to 1
at nospherj ¢ pressure &go 60], 2 (gp arative anpl.e 2) An
el oot Pont b RESREREL RS0 pr ok Mo na" S A THeIE s PERERRARBY e0 14 £
except t?pt e bondi ng tenperature enployed in the second step of
Exanpl e D VdFenantedh 15t AB6E (1P5A0CT POEETP 28EBINRap &I T Vet oS surized
Exanpl e 3? , An el ectronic conponent was produced in %2& S
manner as 39 BxERSEE 1° té%@éﬁvc"cﬁ PIE hdPEUPS FiﬁBEFa‘F% %%%Egﬁe%"lder
inthe fourth 55 step of Exanple 1 was changed from 180C to 240C
[0162] 4 2 lentaerssi 6A 66N cBBf FREFERLY of Ut 1“%¥baﬁ§@oﬁh8Fe?MIH€?
The coefficient of thermal expansion at a tenperature equal to 5 or
hi gher t KERRE 1B o FRVpdileS 6R1T kRSOl gef WRiCIcApetI Rl as) yithin the
sof tware database for nmetallic material properties calculation,
JMat PPo (e AaYeF P2 iodmice ashheige et Ling yesin cahe gyppreepedt In
of thermal expansion at a tenperature equal to or |ower than the
mel ting poils rePatfde bl derraddsvesl EhRat éde bio £hE0 diéersreenapivegn the
anal yzer (node: conpression, load: 50 N, rate of tenperature
i ncr ease@tBOsphe)lc[PMS33use abdat vattines sofrcel e dtheonp el cbapoleam gaps) and
volids (air bubbles) in the resin layer 25 containing a thermosetting
resin, the cavities (air gaps) and voids (air bubbles) are compressed,
15 and the cavities (air gaps) and voids (air bubbles) diffuse into the
resin layer containing a thermosetting resin, so that the generation
of cavities (air gaps) and voids (air bubbles} can be suppressed.
[0108]
Furthermore, in the third step, it is preferable to cool the
20 stack to a temperature lower than the melting point of the solder
of the solder electrode 24, and then to release the pressure exerted
by the pressurized fluid. Thereby, the occurrence of joint failure
due to a spread-out of the spacing between the interposer 21 and the
semiconductor chip 23 can be prevented.
25  [0109]

More specifically, the temperature at which the pressure is

released is 200°C or lower, preferably 190°C or lower, and



<Cavities and voi ds> 15An el ectroni c conponent thus obtained was cut,
and the cross-section of the cured product was polished.
Subsequently, 10 sites of an area surrogzded by the sem conduct or
device, the circuit board, and two adjatent solder joints were
arbitrarily selected, and the presence or absence of mcrovoids in

each of tﬂheft%rc‘%ﬁ%r‘@sp%?@fé{]@ﬂ 4@ oWt Br & dlle OS‘PHQ?eb{}' hech%%’ B’g@hﬁéﬁé‘e of

as follows enno m crovol ds were observed i n any of

Sites X Jthen Ferovolids ubt epobsaryed ouat: Lhs 0. kL GeLA1OM interposer

<COI’ldUCtI Ol’l r |ty> connection resistante at tw a

sol der jojn Rl e onent thus
obt ai nedcﬂwas%r?gé:zlur e% ¥HE§E§§%| ?hjfg fl?t%rlgﬁ:tée{ %y§ﬁfﬁ§g%§ent ly, 9
ot her Slt gjf 56 adjacent two solder joints were arbitrarily

sel ect ed, t he connecti on resi stance was neasured in the same

manneg. Thus a nt nduc nection ca ed out in
T o b es Tt JARE S T a8 sueb T Erl o 5 e SR B b i o e
conduct i bt ai ned i of the 10 site

Conauct o HAR, e A gorular ndd 3&16%]wfa9ﬁgabstmﬁbafp@§5€mde 22 and
bet ween el ectrodes>_10The i nsul ati o resista two adj acent

sol der j diffst §°:§$‘Eﬁterl§ﬁtF9 §§I2eqcf‘€% usigm ke‘?ré%icﬁoﬁﬁé J%ﬁtt‘?lm?srature
obt ai ned was neasured with a digi taI nul ti meter. Subsequent Ly,

ot her si t'E¥edy tQ&PaEEﬁtm?W%IP@éP iEnERe ee kAek it £hEi FYLARY e%lteéii:mde
and the insul ation resi stance was rreasured in the sanme manner. Thus,

15 neasurdémeAPdofNes ddif FRFENCLAYRE 4D RONGS 1RARE | 2 FHOFMOSRtEHNG] ¥o3in is

in .
10 cured to form encapsulating areas 27. Thus, a bonded body 40 of the

interposer 21 and the semiconductor_ chip 23 is obtained (fourth step).
[0111]
In this case, when the heating temperature is set to a temperature
lower than the melting point of the solder of the solder electrode
15 24, it can be prevented that the solder joints 26 remelts, thereby
making the electrical connection unstable. For example, the heating
temperature is preferably 21Q°C or lower.
[0112]
In addition, the heating of the stack 30 of the interposer 21
20 and the semiconductor chip 23 may be carried out such that, in addition
to heating at a predetermined single temperature, for example, step
curing in which the stack may be heated for 30 minutes at 150°C and
then heated for 30 minutes at 180°C, or post-curing in which the stack
is hot pressed for 30 seconds at 150°C and then cured in an oven for
25 60 minutes at 180°C, may be implemented.
[0113]

Furthermore, when the resin layer 25 containing a thermosetting



total .

O:

When insulating property was maintained in all of 10 sites

x: When short circuit occurred even in one site [0166] 57 [Table 1]
E 'xa dnpo 001 80 OE &ZT | g. IL 1_21,8 o | "3 Oril "3

10

15

20

25

resin is cured, it is preferable to apply pressure using a pressurized
fluid in the same manner as in the above step [1A-4]. In regard to
the conditions for pressurization by a pressurized fluid, the
pressurization can be carried cut under the same conditicns as the
conditions for the above step [1A-4]. Then, due to the difference
between the atmospheric pressure and the pressure in the cavities
(air gaps) and voids (air bubbles) in the resin layer 25 containing
a thermosetting resin, the cavities (air gaps) and voids (air bubbles)
are compressed, and the cavities (air gaps) and voids (air bubbles)
diffuse into the resin layer 25 containing a thermosetting resin.
Thus, an effect of suppressing the generation of cavities (air gaps)
and voids (air bubbles) can be further increased.

[0114]

As discussed above, when fusion bonding is carried out at a
temperature higher than the melting point of the solder of the solder
electrode 24 while pressure is applied by a pressurized fluid, and
then the resin layer 25 containing a thermosetting resin is cured
at a temperature lower than the melting point of the solder of the
solder electrode 24, the interposer 21 and the semiconductor chip
23 are electrically connected, and thus a bonded body 40 of the
interposer 21 and the semiconductor chip 23 in which the interposer
21 and the semiconductor chip 23 are fixed, can be formed. Since
this bonded body 40 of the interposer 21 and the semiconductor chip
23 is fusion bonded at a temperature higher than the melting point
of the solder of the soider electrode 24 while pressure is applied
by a pressurized fluid, a bonded body 40 of the interposer 21 and

the semiconductor chip 23 in which cavities and voids are generated
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less, can be obtained.
[0115]

Here, in the invention, the interposer 21 and the semiconductor
chip 23 (first electronic component and second electronic component)
are electrically connected through a solidified material such as the
solder joints 26. Accordingly, even if the encapsulating areas 27
composed of the thermosetting resin undergo expansion due to the heat
generated by the semiconductor chip 23 when the electronic component
10 is driven, breakage of this electrical connection can be suitably
prevented, and stable conduction between the first electronic
component and the second electronic component can be obtained. That
is, an electrical connection can be obtained in which the connection
reliability between the first electronic component and the second
electronic component is excellent.

(0116]

There are no particular limitations on the thickness of the
solder joints 26, that is, the thickness (average) of the solder joints
26 in the bonded body 40 of the interposer 21 and the semiconductor
chip 23, but the thickness is preferably about 3 to 300 um, and more
preferably about 5 to 150 ym. As such, when the spacing distance
between the interposer 21 and the semiconductor chip 23 is made small,
the overall thickness of the electronic component 10 can be made small
as well, and further weight reduction of the electronic component
10 can be promoted.

[0117]
(Second Embodiment)

FIGs. 5 and 6 are process creoss-sectional views showing the
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method for manufacturing an electronic component according to the
second embodiment of the invention. According to the first
embodiment, heating is carried out at a temperature lower than the
melting point of the solder of the solder electrode 24 and applying
pressure in the second step, heating is carried out at a temperature
higher than the melting point of the solder of the solder electrode
24 in the third step, and heating is carried out at a temperature
lower than the melting point of the solder of the solder electrode
24 in the fourth step. On the other hand, according to the second
embodiment, heating is carried out at a temperature at which the
coefficient of thermal expansion of the solder of the solder electrode
24 is 30x107%/°C or less and applying pressure in the second step,
heating is carried ocut at a temperature at which the coefficient of
thermal expansion of the solder of the solder electrode 24 is greater
than 30x107%/°C in the third step, and heating is carried out at a
temperature at which the coefficient of thermal expansion of the
solder of the solder electrode 24 is 30x107%/°C or less in the fourth
step. Other parts of the constitution are the same as in the first
embodiment, and therefore, a detailed description will not be
repeated.
[0118]

As shown in FIGs. 5(a) and 5(b), a resin layer 25 containing
a thermosetting resin is formed on the metal electrode 22 side of
the interposer 21 where the metal electrode 22 is formed (first step).
[0119]

[2A-3] Next, as shown in FIG. 5(c), the metal electrode 22 of

the interposer Z1 and the solder electrodes 24 of the semiconductor
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chip 23 are positioned to face each other. Subsequently, as shown
in FIG. 6(a), the metal electrode 22 and the solder electrodes 24
are brought into contact by heating the electrodes at a temperature
at which the ccefficient of thermal expansion of the solder of the
solder electrode 24 is 30x107%/°C or less and applying pressure. Thus,
a stack 30 of the interposer 21 and the semiconductor chip 23 is formed
{second step).

[0120]

Here, the coefficient of thermal expansion of the solder of the
solder electrode 24 can be determined by the following method.

The coefficient of thermal expansion at a temperature equal to
or higher than the melting point of the solder can be calculated by
a software database for metallic material properties calculation,
JMatPro (manufactured by Sente Software, Ltd.).

The coefficient of thermal expansion at a temperature equal to
or lower than the melting point of the solder can be calculated by
a thermomechanical analyzer (mode: compression, load: 50 N, rate of
temperature increase: 5°C/min).

[0121]

More specifically, the heating temperature is 190°C or lower,
preferably 180°C or lower, and particularly preferably 170°C oxr lower.
When the heating temperature at the time of bringing the electrodes
into contact is set to be equal to or lower than the above range,
fluidity of the resin layer 25 containing a thermosetting resin can
be secured when the metal electrode 22 is fusion bonded to the solder
electrodes 24 (which will be described later).

[0122]
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[2A-4] Next, as shown in FIG. 6 (b), the stack 30 of the interposer
21 and the semiconductor chip 23 in which the metal electrode 22 and
the solder electrodes 24 are brought into contact, is heated at a
temperature at which the coefficient of thermal expansion of the
solder of the solder electrode 24 is greater than 30x107%/°C while
pressure is applied by a pressurized fluid, and thereby the metal
electrode 22 and the sclder electrodes 24 are fusion bonded. Thus,
solder joints 26 are formed (third step).

[0123]

As the method of heating the stack 30 of the interposer 21 and
the semiconductor chip 23 at a temperature at which the coefficient
of thermal expansion of the solder of the solder electrode 24 is
greater than 30x107%/°C while pressure is applied by a pressurized
fluid in the third step, the same method as that used in the step
[2A-4] can be used.

[0124]

Furthermore, in the third step, it is preferable to cool the
stack to a temperature at which the coefficient of thermal expansion
of the solder of the solder electrode 34 is 30x107%/°C or less, and
then to release the pressure. Thereby, the cccurrence of joint
failure due to a spread-out of the spacing between the interposer
31 and the semiconductor chip 33 can be prevented.

[0125]

More specifically, the heating temperature is 200°C or higher,
preferably 205°C or higher, and particularly preferably 210°C or
higher. When the heating temperature in the third step is set to

be equal to or higher than the above range, the solder of the solder
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electrode 24 sufficiently spreads to wet. Therefore, the metal
electrode 22 and the solder electrodes 24 are securely fusion bonded,
and thus solder joints 26 can be formed.

[0126]

[2A-5] Next, as shown in FIG. 6{c), the stack 30 of the interposer
21 and the semiconductor chip 23 in which the metal electrode 22 and
the solder electrodes 24 are fusion bonded, is heated at a temperature
at which the coefficient of thermal expansion of the solder of the
solder electrode 24 is 30x107%/°C or lower, and thereby the resin layer
25 containing a thermosetting resin is cured to form encapsulating
areas 27. Thus, a bonded body 40 of the interposer 21 and the
semiconductor chip 23 is obtained (fourth step).

[0127]

In this case, when heating is carried out at a temperature at
wnich the coefficient of thermal expansion of the solder of the solder
electrode 24 is 30x107%/°C or less, and thus the resin layer 25
containing a thermosetting resin is cured, it can be prevented that
the sclder joints 26 remelts, thereby making the electrical
connection unstable. For example, the heating temperature is
preferably 210°C or lower.

[0128]
Also for the second embodiment, the same effects as those of
the first embodiment can be obtained.
[0129]
(Third Embodiment)
FIGs. 7 and 8 are process cross-sectional views showing the

method for manufacturing an electronic component according to the
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third embodiment of the invention. In the first and second
embodiments, examples of using a metal electrode 22 were explained.
The third embodiment is an example of using solder electrodes 32.
Cther parts of the constitution are the same as in the second
embodiment, and therefore, a detailed description will not be
repeated.

(01301

[3A-1] First, an interposer 31 on which solder electrodes 32
are formed, and a semiconductor chip 33 on which solder electrodes
34 are formed, are provided. Here, the solder electrodes 32 and the
solder electrodes 34 may be formed of the same material, or may be
formed of different materials.

[0131]

According to the present embodiment, as shown in FIG. 7(a), the
interposer 31 has solder electrodes 32 formed thereon, and the
semiconductor chip 33 has solder electrodes 34 formed thereon.
[0132]

[3A-2] Next, as shown in FIG. 7(b), a resin layer 35 containing
a thermosetting resin is formed on the metal electrode 32 side of
the interposer 31 on which the solder electrodes 32 are formed (first
step) .

[0133]

[3A-3] Next, as shown in FIG. 7(c), the solder electrodes 32
of the interposer 31 and the solder electrodes 34 of the semiconductor
chip 33 are positioned to face each other. Subsequently, as shown
in FIG. 8(a), heating is carried out at a temperature at which the

coefficient of thermal expansion of the solder of the solder electrode
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32 and the solder electrode 34 is 30x107%/°C or less, and the degree
of curing of the resin layer 35 containing a thermosetting resin is
80% or less and applying pressure, and thereby the solder electrodes
32 and the solder electrodes 34 are brought into contact. Thus, a
stack 50 of the interposer 31 and the semiconductor chip 33 is formed
(second step).

[0134]

[3A-4] Next, as shown in FIG. 8({b), when the stack 50 of the
interposer 31 and the semiconductor chip 33 in which the solder
electrodes 32 and the solder electrodes 34 are brought into contact,
is heated at a temperature at which the coefficient of thermal
expansion of the solder of at least one of the solder electrode 32
and the solder electrode 34 is greater than 30x107%/°C while pressure
is applied by a pressurized fluid, the solder electrodes 32 and the
solder electrodes 34 are fusion bonded, and thereby solder joints
36 are formed {(third step}.

[0135]

As the method of heating the stack 50 of the interposer 31 and
the semiconductor chip 33 at a temperature at which the coefficient
of thermal expansion of the solder of the solder electrode 32 or the
solder electrode 34 is greater than 30x107%/°C while pressure is
applied by a pressurized fluid in the third step, the same method
as that used in the step [3A-4] can be used.

[0136]

Furthermore, in the third step, it is preferable to cool the

stack to a temperature lower than the melting point of the solder

0of the solder electrode 32 and the solder electrode 34, and then to
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release the pressure exerted by a pressurized fluid. Thereby, the
occurrence of joint failure due to spreading-out of the spacing
between the interposer 31 and the semiconductor chip 33 can be
prevented.

[0137]

More specifically, in the third step, it is preferable to cool
the stack to a temperature at which the coefficient of thermal
expansion of the solder of the solder electrode 34 is 30x107%/°C or
less, and then to release the pressure exerted. Thereby, the
occurrence of joint failure due to a spread-out of the spacing between
the interposer 31 and the semiconductor chip 33 can be prevented.
[0138]

More specifically, the temperature at which the pressure is
released is 200°C or lower, preferably 190°C or lower, and
particularly preferably 180°C or lower. Thus, the occurrence of
joint failure due to a spread-out of the spacing between the interposer
31 and the semiconductor chip 33 can be prevented.

[0139]

[3A-5] Next, as shown in FIG. 8{c}, the stack 50 of the interposer
31 and the semiconductor chip 33 in which the solder electrodes 32
and the solder electrodes 34 are fusion bonded, is heated at a
temperature at which the coefficient of thermal expansion of the
solder of the solder electrode 32 and the solder electrode 34 is
30x107%/°C or less, and thereby the resin layer 35 containing a
thermosetting resin is cured to form encapsulating areas 37. Thus,
a bonded body 60 of the interposer 31 and the semiconductor chip 33

is obtained (fourth step).
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(01401}

In this case, when heating is carried out at a temperature at
which the coefficient of thermal expansion of the solder of the solder
electrode 32 and the solder electrode 34 is 30x107%/°C or less, and
thereby the resin layer 35 containing a thermosetting resin is cured,
it can be prevented that the solder joints 36 remelts, thereby making
the electrical connection unstable.

[0141]

Furthermore, when the resin layer 35 containing a thermosetting
resin is cured, it is preferable to apply pressure by a pressurized
fluid in the same manner as in the step [3A-4]. For the conditions
for pressurization by a pressurized fluid, the same method as that
used in the step [3A-4] can be used. Then, due to the difference
between the atmospheric pressure and the pressure in the cavities
(alr gaps) and voids (air bubbles) in the resin layer 35 containing
a thermosetting resin, the cavities (air gaps) and voids (air bubbles)
are compressed, and the cavities (air gaps) and voids {air bubbles)
diffuse into the resin layer containing a thermosetting resin. Thus,
an effect of suppressing the generation of cavities (air gaps) and
voids {(air bubbles) can be further increased.

[0142]

Here, according to the invention, the interposer 31 and the
semiconductor chip 33 (first electronic component and second
electronic component) are electrically connected through a
solidified material such as the solder joints 36. Accordingly, even
if the encapsulating areas 37 composed of the thermosetting resin

undergo expansion due to the heat generated by the semiconductor chip
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33 when the electronic component 20 is driven, breakage of this
electrical connection can be suitably prevented, and stable
conduction between the first electronic component and the second
electronic component can be obtained. That is, an electrical
connection can be obtained in which the connection reliability
between the first electronic component and the second electronic
component 1is excellent.

[0143]

There are no particular limitations on the thickness of the
solder joints 36, that is, the thickness (average} of the solder joints
36 in the bonded body 60 of the interposer 31 and the semiconductor
chip 33, but the thickness is preferably about 3 to 300 um, and more
preferably about 5 to 150 pym. As such, when the spacing distance
between the interposer 31 and the semiconductor chip 33 is made small,
the overall thickness of the electronic component 20 can be made small
as well, and further weight reduction of the electronic component
20 can be promoted.

[0144]

Furthermore, when fusion bonding is carried out at a temperature
higher than the melting point of the soclder of at least one of the
solder electrode 32 or the solder electrode 34 while pressure is
applied by a pressurized £luid, and then the resin layer 35 containing
a thermosetting resin is cured at a temperature lower than the melting
point of the solder of the solder electrode 32 and the solder electrode
34, the interposer 31 and the semiconductor chip 33 are electrically
cennected, and thus a bonded body 60 of the interposer 31 and the

semiconductor chip 33 in which the interposer 31 and the semiconductor
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chip 33 are fixed, can be formed. Since this bonded body 60 of the
interposer 31 and the semiconductor chip 33 is fusion bonded at a
temperature higher than the melting point of the solder of the solder
electrode 34 while pressure is applied by a pressurized fluid, a bonded
body 60 of the interposer 31 and the semiconductor chip 33 in which
cavities and voids are generated less, can be obtained.

[0145]

Also in the third embodiment, the same effects as those of the
second embodiment can be obtained.
[0146]

As such, the method for manufacturing an electronic component
and the electronic component of the invention have been described,
but the invention is not intended tobe limited to these. For example,
the method for manufacturing an electronic component of the invention
can be suitably used in the connection of an electronic component
and a member where solder joining is required, such as the connection
of a semiconductor device and a substrate, a substrate and a substrate,
a semiconductor device and a semiconductor device, a semiconductor
device and a semiconductor wafer, and a semiconductor wafer and a

semiconductor wafer.

EXAMPLES
[0147]

(Example 1)

1. Preparation of resin varnish for resin layer containing
thermosetting resin

15.0 parts by weight of a phenol novolac resin {(manufactured
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by Sumitomo Bakelite Co., Ltd., PR55617), 45.0 parts by weight of
a liquid bisphenol A type epoxy resin (manufactured by Dainippon Ink
& Chemicals, Inc., EPICLON-8408), 15.0 parts by weight of
phenolphthalin (manufactured by Tokyo Chemical Industry Co., Ltd.),
which is a flux activating compound, 24.4 parts by weight of a
bisphenol A type phenoxy resin (manufactured by Tohto Kasei Co., Ltd.,
YP-50) as a film~forming resin, 0.1 parts by weight of
2-phenyl-4-methylimidazole {manufactured by Shikoku Chemical Corp.,
2P4MZ) as a curing accelerator, and 0.5 parts by weight of
B- (3, 4-epoxycyclohexyl)ethyltrimethoxysilane (manufactured by
Shin-Etsu Chemical Co., Ltd., KBM-303) as a silane coupling agent
were dissolved in methyl ethyl ketone, and thereby a resin varnish
at a resin concentration of 50% was prepared.
[0148]

2. Preparation of resin layer {(film) containing thermosetting
resin

The resin varnish thus obtained was applied on a base material
polyester film (manufactured by Toray Industries, Inc., LUMIRROR)
to a thickness of 50 um, and was dried for 5 minutes at 100°C. Thus,
a resin layer (film) containing a thermosetting resin and having a
thickness of 25 um was obtained.
[0149]

3. Preparation of electronic component

<First step>

The resin layer (film) containing a thermosetting resin thus
obtained was laminated on a semiconductor device (size 10 mm x 10

mm, thickness 0.3 mm) having solder bumps (Sn 96.5/Ag 3.5, melting
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point 221°C) using a vacuum roll laminator under the conditions of
100°C and 0.8 MPa for 30 seconds. Thus, a semiconductor device with
an attached resin layer containing a thermosetting resin was
obtained.

<Second step>

Next, a circuit beoard having an Ni/Au pad was provided, and the
circuit board was positioned such that the solder bumps of the
semiconductor device with an attached resin layer containing a
thermosetting resin overlapped with the Ni/Au pad, and the solder
bumps and the Ni/Au pad were brought into contact by using a flip-chip
bonder (manufactured by Shibuya Kogyo Co., Ltd., DP-200) under the
conditions of 120°C and 0.05 MPa for 7 seconds. Thus, a stack of
a circuit board/semiconductor device was obtained.

<Third step>

The stack of the circuit board/semiconductor device thus
obtained was heated at 230°C for 10 minutes in a commercially available
pressure—-compliant oven, while an additional pressure of 0.5 MPa was
applied inside the oven by a nitrogen atmosphere. Thus, the solder
bumps and the Ni/Au pad were fusion bonded.

<Fourth step>

The stack of the circuit board/semiconductor device in which
the solder bumps and the Ni/Au pad were bonded, was placed in a
commercially available heating oven, and was subjected to a thermal
history at 180°C for 60 minutes to cure the resin layer containing
a thermosetting resin. Thus, an electronic component was produced.
(0150}

(Example 2)
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An electronic component was produced in the same manner as in
Example 1, except that the temperature at which the solder bumps and
the pad were brought into contact in the second step of Example 1
was changed from 120°C to 150°C.

[0151]

(Example 3)

An electronic component was produced in the same manner as in
Example 1, except that the temperature at which the solder bumps and
the pad were brought into contact in the second step of Example 1
was changed from 120°C to 180°C.

[0152]

(Example 4)

An electronic component was produced in the same manner as in
Example 1, except that the pressure employed for bonding the stack
in the third step of Example 1 was changed from 0.5 MPa to 0.3 MPa.
[0153]

(Example 5)

An electronic component was produced in the same manner as in
Example 1, except that the pressure employed for bonding the stack
in the third step of Example 1 was changed from 0.5 MPa to 0.8 MPa.
[0154]

(Example 6)

An electronic component was produced in the same manner as in
Example 1, except that the atmosphere employed for bonding the stack
in the third step of Example 1 was changed from nitrogen to air.
[0155]

(Example 7)
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An electronic component was produced in the same manner as in
Example 1, except that instead of curing the resin layer contalning
a thermosetting resin in a commercially available heating oven at
180°C for 60 minutes in the fourth step of Example 1, curing was
performed in a commercially available pressure-compliant oven in a
nitrogen atmosphere at 180°C and 0.5 MPa for 60 minutes.

[0156]

{(Example 8)

An electronic component was produced in the same manner as in
Example 1, except that solder bumps (Sn 96.5/Ag 3.5, melting point
221°C) were used instead of the circuit board having a Ni/Au pad in
the second step of Example 1, and instead of curing the resin layer
containing a thermosetting resin in a commercially available heating
oven at 180°C for 60 minutes in the fourth step, curing was performed
in a commercially available pressure-compliant oven in a nitrogen
atmosphere at 180°C and 0.5 MPa for 60 minutes.

[0157]

{(Reference Example 1)

An electronic component was produced in the same manner as in
Example 1, except that solder bumps (Sn 63/Pb 37, melting point 183°C)
were used instead of the solder bumps (Sn 96.5/Ag 3.5, melting point
221°C) in the first step of Example 1; the temperature employed for
bonding the stack in the third step was changed from 230°C to 195°C;
and instead of curing the resin layer containing a thermosetting resin
in a commercially available heating oven at 180°C for 60 minutes in
the fourth step, curing was performed in a commercially available

pressure-compliant oven in a nitrogen atmosphere at 165°C and 0.5
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MPa for 120 minutes.
[0158]

(Reference Example 2)

An electronic component was produced in the same manner as in
Example 1, except that solder bumps (Sn 89/Zn 8/Bi 3, melting point
195°C) were used instead of the solder bumps (Sn 96.5/Aqg 3.5, melting
point 221°C) in the first step of Example 1; the temperature employed
for bonding the stack in the third step was changed from 230°C to
210°C; and instead of curing the resin layer containing a
thermosetting resin in a commercially available heating oven at 180°C
for 60 minutes in the fourth step, curing was performed in a
commercially available pressure-compliant oven in a nitrogen
atmosphere at 180°C and 0.5 MPa for 60 minutes.

[0159]

{Comparative Example 1)

An electronic component was produced in the same manner as in
Example 1, except that the additional pressure employed in the third
step of Example 1 was changed from 0.5 MPa to atmospheric pressure.
[0160]

(Comparative Example 2)

An electronic component was produced in the same manner as in
Example 1, except that the bonding temperature employed in the second
step of Example 1 was changed from 120°C to 240°C.

[0lel]
(Comparative Example 3)
An electronic component was produced in the same manner as in

Example 1, except that the curing temperature employed in the fourth
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step of Example 1 was changed from 180°C to 240°C.
[0162]
4_ Calculation of coefficient of thermal expansion of sclder
The coefficient of thermal expansion at a temperature equal to
5 or higher than the melting point of the solder was calculated by a
software database for metallic material properties calculation,
JMatPro (manufactured by Sente Software, Ltd.)
The coefficient of thermal expansion at a temperature equal to
or lower than the melting point of the solder was calculated by a
10 thermomechanical analyzer (mode: compression, load: 50 N, rate of
temperature increase: 5°C/min).
[0163]
5. Evaluation of electronic component
<Cavities and voids>
15 An electronic component thus obtained was cut, and the
cross-section of the cured product was polished. Subsequently, 10
sites of an area surrounded by the semiconductor device, the circuit
board, and two adjacent solder joints were arbitrarily selected, and
the presence or absence of microveids in each of the areas was observed
20 with & microscope. The symbols are as follows.
0: When no microvoids were observed in any of the 10 sites
x: When microvoids were observed even in one site
[0164]
<Conduction reliability>
25 The connection resistance at two adjacent solder joints
arbitrarily selected in an electronic component thus obtained was

measured with a digital multimeter. Subsequently, 9 other sites of
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measurement of conductive connection was carried out in 10 sites in
total.

The respective symbols are as follows.

0: When conduction was obtained in all of the 10 sites

x: When there was conduction failure even in one site
[0165]

<Insulating property between electrodes>

The insulation resistance at two adjacent solder joints
arbitrarily selected in an electronic component thus obtained was
measured with a digital multimeter. Subseguently, 9 other sites of
adjacent two solder joints were arbitrarily selected, and the
insulation resistance was measured in the same manner. Thus,
measurement of conductive connection was carried out in 10 sites in
total.

0: When insulating property was maintained in all of 10 sites

x; When short circuit occurred even in one site

[0le6]
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4go .77, C.P 40. Z01 00 0410 58 [0167] As is

obvious from Table 1, no cavities and voids were observed in the
encapsul ating areas of the electronic cggponents obt ai ned i n Exanpl es

1 to 8 and Reference Exanples 1 and 2.

urthernore, the 5 electronic

conponents of Exanples 1 to 8 and Reference Exanples 1 and 2 were
al so exceldgt) in conduction reliability. Thus, it was suggested that
the sol der bunps and the Ni/Au pad were securely fusion bonded.

[0168] 10Thi s Jappki GX Qs ¢-B8hBapid QT 1 1Y LASEd N2 ldRAIREEWERL & served

10

in the encapsulating areas of the electronic components obtained in
Examples 1 to 8 and Reference Examples 1 and 2. Furthermore, the
electronic components of Examples 1 to 8 and Reference Examples 1
and 2 were also excellent in conduction reliability. Thus, it was
suggested that the solder bumps and the Ni/Au pad were securely fusion
bonded.

[0168]

This application claims priority based on Japanese Patent

Application No. 2009-168817 filed on July 17, 2009, the entirety of

the disclosure of which is incorporated herein by reference.
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CLAIMS 1. A nmethod for manufacturing an_el ectronic conponent by using

a solder joining nmethod for bonding a ngst el ectroni ¢ conponent

having 5 a netal electrode for connection purposes with a second

el ectroni c conponent having a sol der el ggtyg@de for connection

pur poses, the nethod conprising the steps (1) to (iv) in this order:

(i) formng a resin layer containing a thernosetting resin on at

| east one of the solder joint surfaces of said first electronic 10
coMponent; an I e i M L] :
positionﬁﬁg,gaigggoéhg8$gp%%?ﬁ%ﬁgg?gggggp%gggkrﬁg§grngéég%?ﬁrP a'stna ¢
t her noset t i.ng resi i tal_electrode.for. connection purposes ,of

o d 1 r o RrEcry e B pSRa BrfRLAG o L6 o ST CEREbP PR s MEBRRRR ving
connegtian rposes pf said second el,ectronic conpaonent 15 tq face .
cach &t e TeRER: FRaCEhr S o EroRes tePack PhORR Tl BnpBratt el G o
than the nelting, point of sai? soldﬁr of ga%ﬂﬂ;older l,ectrode for
connect i SIY RN oS L2YHG Sapp PP AGE prEeSrede 9% 97 RUFRGSES; gthe
metal el ectrode for connectjon purposes and said sol der el ectrode for
connectiSﬁtﬁﬁFb6§E?rFﬁFBgc6h?a§ ?pgof}}iSOh%@Piﬂdl§ﬁP§ Prse:

el ectroni c conmponent and said second el ectronjc conponent that have,
been brought it o LEBHLAEL 2 At H Tt éﬁb’@lra%?%a%ﬁjgr%ra A CRE L feng| FRSin on
poi nt of said solder of said solder electrode for connection purposes .
whi | e ap@tyitfgspr e88uPE the wyldepr 883Dk Yeef3teR #f SRS héFebyekesimic
bondi ng said sol der of said 25 solder electrode for connection

pur pe8es QBPeAICH trendl saldcereded f ket iTRaNgsdses; and (i V)
heating said resin |ayer containing a thernosetting resin 60 at a
tenperature | dWér PrREATEABING! t#REepoim frmpdiipnseifderiof reaiid layer
sol der el ectrode for connection purposes, and thereby curing said

resin | agentagningm rhehodsebrimmretaot walsyner: bkéeckoatle fosnpurantion
by using a solder joining nmethod for bonding a first electronic
conponenteurpwiseg @fnstall élestrebectvonicommegidnemtpuwipbsesidndoader
second el ectroni ¢ conmponent having a sol der el ectrode for connection
pur poses e lielvd rvetiehion conpecsiog puliposeeps. $a)d secpiu)e liar troing coragranent
10(i) formng a resin layer containing a thernosetting resin on at

| east5onécoffaicke eschdekhio| nhesuifi@cesi dfpsditd dnadste lekeecbreni gt a
conponent and said second el ectronic conponent; (i)

posi ti onitegpeatitaret hevd ot hahitdre élsaigpbest ol ayed sedrleal ¢f Bgid solder
thernosetting resin, said netal electrode for connection 15 purposes

of said fdliest relkiectsOrbaneerpongirphsdy sad dppalydey gtesdurgeah@rchereby
connection purposes of said second el ectronic conponent to face each

ot her, heatingdnighes ORktEOREIG BIreelr Bslesoahedt L BARRITRIHEE @ld WREEksolder
the coefficient of thermal expansion of said solder of said sol der

el ect r ode1:@% re@BNEGLI BBNAYEPDSE Spih SpHBEl O/ Pntless and

20 (iii) heating sald first electronic component and said second
electronic component that have been brought into contact at a
temperature higher than the melting point of said solder of said solder
electrode for connection purpocses while applying pressure using a
pressurized fluid, and thereby fusion bonding said solder of said

25 solder electrode for connection purposes to said metal electrode for
cennection purposes; and

(iv) heating said resin layer containing a thermosetting resin



20 applying pressure, and thereby bringing said netal electrode for
connection purposes and said sol der electrode for connection purposes
into contact; (ii1) heating said brst el ectroni ¢ conponent and
sai d second el ectroni c conponent that have been brought into contact,
at a 25 tenperature at which the coefficient of thermal expansion of

sai d sol dar 50f ool £h 8ot dabughech 4048 d AE1EORGYIIrAN cRUEPOS 8D 1BREOFBS a1 d
greater than 30x10-6/QC, while applying pressure using a pressurized

61 f1uidsangd,tharehy fiuskop bondiag said sRler ahgsahdrsgldiring said
el ectrode for connection purposes to said nmetal el ectrode for
connecti gn. QY pasess, and (iv) heating said resin layer containing a
thernosetting resin 5 at a tenperature at which the coefficient of

t hermal expansi on of said solder of said solder el ectrode for
connection purposes is 30x10-6/C or |less, and thereby curing said
resin.layer. 3, T haod fo nuf act ur i n_el ectroni onent
accor%inéﬁloAt%eEﬁg?gfﬁ;cﬁgﬁff%éghaﬁn F%eeﬁggﬁfﬁglﬁeéﬁﬁ %§%$€q$% the'd @
step (ii)_ 1i,5,190C or |lo the heating_t rature in,the ste 0.
7 D10C 5P RIgner it AR ROA A R T DA i e S RCERRRLE S5 mpEpPnt fidving
210C or | ower od for manufacturing el ectron

. .15_4. Th th a C .
conponent® BECHLdRRECEBORyE SheC HIITT idhs PRIPGSSS @Rt Bi RESORY SERGfironic
el ectrode for connecti.on pur es o{ t he aﬁ%ﬁgirst el ectronic
conponentCFEOReLy| geviafe tﬁgﬁéer or %‘“otrﬂ’r%ieti SFPESEd CnoguEPogfRg, the

met hod for manufacturing an el ectronic conponent, accqarding to any one

of cl ai mefhog EPmPEFFHgg EBﬁpFF%?ﬁg(kbdF?n@“@aﬂﬂlﬁﬁﬁ?toéggéfronic

conmponent and said second el ectroni c conponent that have been brought

intol@ontact At ofarMénped AUFE LoXEr EHAF G CIRGTESERE 1B B2F &0 on

sol der of said solder electrode for connection purposes, 25 and then

t he pressir dcappl Ped Asity saildepr 8ssnki el dten ¢h said) £hsel, ckagteionic

the step (iii) and prior to the step (iv). 62 6. The nethod for

manuf act wompyrentepat ﬁéhﬁcsé@@r@@n%ﬁftcm@imgo@e@rtai m 5, wherein

the tenperature |Iower than the nelting tenperature of said sol der of

sai d sol der ell@édtrpageitoengntineefion Phe posewitiionEd0gadd resen. layer

7. The nethod for nmanufacturing an el ectronic conmponent according to

anyone ofcogltaiimgng & bhérmebetreimg rheist epidngtdketeontinetedonhidreiection

pressure is applied by a pressurized fluid. 10 8. The nethGd for

manuf act grinpgsas elfeehidnitr sbnpbaeint oraot aradipvgend anyhoseidf scldens

1 to 7, wherein said thernosetting resin includes an epoxy resin.

9. The netleatrbde fanobace ot ioy pampekestafosa td senpoderite cacoaridi agnpkhent

to any one of clainms 1 to 8, wherein said resin |ayer containing a

t her nosetiid fiugces eath dthedrydesataidd ukegeidivdioned clompmirits at a tldpdAreture

el ectroni c conponent nmanufactured by using the nethod for

rzrgnuf acglan-j Wpian wleebednicientponeft raal ofthdrgs ich adysHne sefl derabisaid
1to 9.

solder electrode for connection purposes is 30x107%/°C or less and
20 applying pressure, and thereby bringing said metal electrode for
connection purposes and said solder electrode for connection purposes
intec contact;
(iii) heating said first electronic component and said second
electronic component that have been broughti into contact, at a
25 temperature at which the coefficient of thermal expansion of said
solder of said solder electrode for connection purposes becomes

greater than 30x107%/°C, while applying pressure using a pressurized
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fluid, and thereby fusion bonding said solder of said solder electrode
for connection purposes to said metal electrode for connection
purposes; and

(iv) heating sald resin layer containing a thermosetting resin
at a temperature at which the coefficient of thermal expansion of
said solder of said solder electrode for connection purposes is

30x107%/°C or less, and thereby curing said resin layer.

3. The method for manufacturing an electronic component according
to claim 1 or 2, wherein the heating temperature in the step (ii)
is 190°C or lower, the heating temperature in the step (iii) is 210°C
or higher, and the heating temperature in the step (iv) is 210°C or

lower.

4. The method for manufacturing an electronic component according
to anyone of claims 1 to 3, wherein saidmetal electrode for connection
purposes of the said first electronic component is a solder electrode

for connection purposes.

5. The methed for manufacturing an electronic component according
to any one of claims 1 to 4, further comprising cooling said first
electronic component and said second electronic component that have
been brought into contact into a temperature lower than the melting
point of said solder of said solder electrode for connection purposes,
and then the pressure applied using said pressurized fluid is released,

after the step (iii) and prior to the step (iv).
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6. The method for manufacturing an electronic compcnent according
toclaim 5, wherein the temperature lower than the melting temperature
of said solder of said sclder electrode for connection purposes is

200°C or lower.

7. The method for manufacturing an electronic component according
to any one of claims 1 to 6, wherein the step (iv} is conducted while

pressure is applied by a pressurized fluid.

8. The method for manufacturing an electronic component according
to any one of claims 1 to 7, wherein said thermosetting resin includes

an epoxy resin.

9. The method for manufacturing an electronic component according
to any one of claims 1 to 8, wherein said resin layer containing a

thermosetting resin includes a flux activating compound.

10. An electrenic coemponent manufactured by using the method for
manufacturing an electronic component according to any one of claims

1 to 2.



