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DESCRI PTI ON *000002* ELECTRONI C COVPONENT MOUNT
VETHCD 5 Techni cal Fi el d The present 1 nvent i on (RINIAIIIN
to an electronic conponent nounting nethod for

nmetal lically bondi ng bunps fotnmed on an el ectroni c *159159*

- conponent to electrodes of a board. 10 Backgro
An el ectroni c conponent on the |ower surface ofjl I Immmmw

bunps for connection are provided, such as a fli
chip and CSP (Chip Size ﬁ%&&ﬁﬁﬁquﬂe nmounted by ~ *Goo002*

netallically bonding the bunps to the el ectrodes of a
board. 15 Then, it is generally perfornmed to seal a

gap between the electronic conponent and the board

with a ther nb5BETRAYICr eSMRONETE MOUNBONG MBEHADI n t he
nmounting process (refer to, for exanple, Japanese

pat ent application publication No. HO06-333985). This

has an effect that bonding reliability 20 after the

e lcdn ddel secured by reducing a thermal stress
generated at the bonded portions of the bunps and the

el ectrodes Tihe aprekeotr amvercanponeat ateanted boardd ectronic
due to a heat cycle in the use state. As a nethod of
tdvenreesint seathtignga metHwed bByrsore 28 IGald18d; bonding bumps
"postcoating” for injecting a thernosetting resin 2

formed on an electronic component to electrodes of a board.

Background Art

An electronic component on the lower surface of
which bumps for connection are provided, such as a flip
chip and CSP (Chip Size Package), are mounted Dby
metallically bonding the bumps to the electrodes of a board.
Then, it 1is generally performed to seal a gap between the
electronic component and the board with a thermosetting
resin such as epoxy resin in the mounting process (refer to,
for example, Japanese patent application publication No.
HO06-333985) . This has an effect that bonding reliability
after the mounting can be secured by reducing a thermal
stress generatea at the bonded portions of the bumps and
the electrodes in an electronic-component-mounted board due
to a heat cycle in the use state.

As a method of the resin sealing, a method by so-

called "postcoating" for injecting a thermosetting resin
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into the gap between the electronic conmponent and the
board after the nmetal bonding of the bunps and the
el ectrodes (refer to, for exanple, Japanese patent
application publication No. H07-273147) and a nethod
by so-called 5 "precoating" fo% previously applying a
thernosetting resin onto the board prior to the
mounting of the electronic conponent on the board
(refer to, for exanple Japanese patent appllcatlon

|
puld Gatd SC| e thveet! gc?%g?e)lé&vreon S ? %r}]ql élndbetq'xe board

knomn 10 nventlon

h
%ﬁd p%etqgufbrngéﬁgnngb%ﬁyeth% %ngzﬁggg %Hﬁu %ﬁectrodes

sealing 1's per by~ either

ti thod 15 descri bed above, the troubles
d@%%fﬁﬁedg%s ?EPFO SXSTENE due” T2 RRAT acPErEsti cPPlication

RSN 48, AR e IRUNge Pty L AN £98 o1 1eq

N te nto t he pbet ween the el ectronic
I eC éaﬂ:tlnz%wd tHe Igb‘ngo%ﬁ %raPReYbifips &hGHRsetting resin

des 20 are tallically bonded together. This,
gPE HofE pggf)écttct héthea ‘P%‘i“h’fbfﬁ%?ﬁ"gf efhecteigetronic
the re3|n sealing cannot be obtained in the netal
6EWWQH§WHO%%s§heH@@aF§ & afifar ndP sthgsseganseéd. byapanese
an expansion coefficient difference between the board
&iF e efRBLEBAFEON25 RiBWporEhton akdle .ef f28000R8ER2)  have
bonded portions of the bunps 3

conventionally been known.

Disclosure of Invention
Problems to be Solved by the Invention

However, even when the resin sealing is performed
by either the "postcoating" or "precoating" method
described above, the troubles described as follows occur
due to characteristics inherent to each of the methods.
First, in the case of resin sealing by "postcoating", the
resin 1is 1injected into the gap between the electronic
component and the board after the bumps and the electrodes
are metallically bonded together. This, therefore, has a
defect that a reinforcing effect by the resin sealing
cannot be obtained in the metal bonding process.

That 1s, a thermal stress caused by an expansion
coefficient difference between the board and the electronic

component takes effect on the bonded portions of the bumps
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and the el ectrodes during cooling the heated state at
an elevated tenperature in the netal bondi ng process
to the normal tenperature, and mi nute cracks and
breakage sonetines occur in the bonded portions

al ready before the 5 resin seaking is perforned. Such
a trouble tends to occur as the bunps are reduced in
size and pitch in accordance wth the downsizing of
el ectroni c conponents and as | ead- free solder is

I2RGf easd ngh ¥ -ad d 4 i@ S0 . bondi ng,of . the N
k?urrps. Thi s Egcgrerég gugilglg;r% fe%p(?ngggc&%aﬁgedt hsetatleo at an

Bngd SLLANLLLYe MECOT qL08,To0 SERINERE o one

"precoating” has a dra

?%E%&hng %Qmégfa§89éingan%e8i£i£$ %ig%gpc g%egggdtobreakage

e pressurization of the  elect

[ the board.in_a state, in which 15 the resin is _
%%%FR? onto tHe b%a#§? %ﬁ&QQi;p?WﬁQ%ﬂ? abﬁ%%S%ngﬁore the
%%%g%ape§ metines renmain as voids due to the spread
o) e

N9 S R T whi ehCRi # £ECEBARI headento occur
the_%%g bet ween the e| ectronic conponent and the
BGar'd'® QuFPhg3the thaflERe 3Esiml pFlevibuggordance
sup%Ii d %9 bef ore the conponent nounting is spread by
HéN o QiR $ aEenof Ofhé& leddirdm CutpmTei .and as” lead-
Nbreoveﬁ, a solvent constituent and noisture in the
rE§en Seidldash § i BERAS P heafreri¢hginnat Relderabonding of
bondi ng process, and the gasified gas remains as it is
ithe25P¥ReS r esi A 18| Miecamey gendrat | mgevbeds inn secasieng  the
that the 4
bonding reliability.

Moreover, the resin sealing by "precoating” has a
drawback that voids of air bubbles entering in the sealing
resin tend to occur due to the pressurization of the
electronic component against the board in a state in which
the resin is applied onto the board. That 1s, the air
bubbles in the gap sometimes remain as voids due to the
spread of the resin in a state in which air is confined in
the gap between the electronic component and the board,
during the process that the resin previously supplied
before the component mounting is spread by the lower
surface of the electronic component.

Moreover, a solvent constituent and moisture in
the resin are gasified during the heating in the metal

bonding process, and the gasified gas remains as it is in

the resin, similarly generating voids in a case that the
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resin is confined in the gap between the board and the
el ectroni c conponent in the netal bonding process.
Such voids do not only inpair the strength of the
sealing resin as a resin reinforcenment nmenber, but

al so causes the danmage 5 of the conponent as a
consequence of breakage due to the expansion of the
internal gas when it is heated after nounting.
Therefore, it is desired to prevent the occurrence of

yekds ass f ahnasnRassi bl %heFU%éﬁ‘eE)g‘ECv%ena 1851 Board and the
including filler is often used as the resin

PELER) Bk AT NS SHlor B URRIARY, prgiegey, o
gggﬁlngk n.ngﬁ%ﬁr W@%ﬂJ?qﬁna s%ﬁ ﬂsoysgg?e ?%an resin

reS|n sea y 'pr coatlng is pro
[ LR sin he fi IIer |nter osed
etmeen ?ﬁ rfékg ectro ésme é fheb mps 808u$§es the damage
qg the reliabil.i % after bondlng cord%r h

PRondd il B0 3ot norn AL

annot be us n the _conventional . net

RSB T A hiodCr A CatBte. 1T s g1 117 ot after
20 suff|C|entI secure the reinforcing effect by resin
LeHPIEAgY - eve%%ﬁ?e@?li%e réSi n Seal @%@W%dacl’ipevé?jr%‘iﬁm the
ei ther nethod of "postcoating” "precoating” by the
8FEBEF6RFE eénﬁeﬁéﬁtaSnéaﬁtﬁﬁgpﬁéﬁﬁséefor nmetal lically
bondi ng the bumps to the electrodes and sealing the
mount i ng gAPTBEERBERA St he? 25SEf Bct ¥t vl dufpéAdAeranes often

the board with resin. Therefore, 5
used as the resin material to adjust the physical

properties (coefficient of linear expansion etc.) after
bonding (curing). However, when such a resin is used for
resin sealing by "precoating", there is problem that so-
called "interpcsing" of the filler interposed between the
electrodes and the bumps occurs, impairing the reliability
after bonding. Accordingly, there is a restriction that a
resin including filler cannot be used in the conventional
method of "precoating".

As described above, it is difficult to
sufficiently secure the reinforcing effect by resin sealing
even when the resin sealing is achieved by either method of
"postcoating" or "precoating" by the electronic component
mounting method for metallically bonding the bumps to the
electrodes and sealing the mounting gap between the

electronic component and the board with resin. Therefore,
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an el ectroni c conponent nounting method, which sol ves
the problens and is excellent in the bonding
reliability after nounting, is demanded. An object of
the present invention is to inprove 5 the above

i ssues and to provide an electgonic conmponent

mounti ng nethod, which is able to sufficiently secure
the reinforcing effect by resin sealing and excell ent
in the bonding reliability after nmounting. 10 Means

for Splyiy J'F@ecélr{;%r?%;ét Ipﬁo%%@%%gt %e%t.%%nplvb§P§kt}]2§§?ves the

and ot her objects, resent i’nvention has

fol | qwi ng stituti ... According tqg.a first _aspect __
SR S90St LUl onsen: REEOLALIBGL Rl hTaBE0 ecer
%F %%&%nicicomponentd 15 nmounti ng net hod for

electricdl I'y ¢SAREEE g bunps formed on an el ectronic

component k% el ectrodes forned in an, electronic

component ASURAITS T i o OrP 5 BYAT diBYeRkiar 1s to improve

Egndi , conprisinQ%@EIacing a |iquid thernosetting
Si iPPRVa Feguied glt6b RIAf Eidn 28 sukg@eromifc t Remponent
board .so that one portion of the thernosetting resin

POURLARAg & ThRd devi Heh el ectdli o cowpbireitnuns¢agre the
region and a remaining portion of a |iquid neasure of
the ERECHDSete IRF T eBY n rgséat evea hiro t Ra epfcetliendnein the
ortion is arranged outside the electronic 25

g@ﬁﬂéﬁ@nﬁeﬁé@ﬁﬂﬂﬁ§Yrééﬁ@ﬁ;m@Uﬂﬁéing down a
t her noconpr essi on bondi ng head
Means for solving the Subject

In order to accomplish these and other objects,
the present invention has the following constitutions.

According to a first aspect of the present
invention, there 1is provided an electronic component
mounting method for electrically connecting bumps formed on
an electronic component to electrodes formed in an
electronic component mounting region on a board by metal
bonding, comprising:

placing a liquid thermosetting resin in a liguid
glob state on a surface of the board so that one portion of
the thermosetting resin is arranged inside the electronic
component mounting region and a remaining portion of a
liquid measure of the thermosetting resin greater than that
of the one portion 1is arranged outside the electronic

component mounting region;
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whi ch hol ds the el ectronic conponent to the board, and
then bringing a bunp formation surface of the

el ectronic conponent in contact with the one portion
of the 5 thernosetting resin in the liquid glob state
while pressurizing the bunps ggainst the el ectrodes
of the board; carrying out netal bonding of the bunps
and the el ectrodes by heating the el ectronic conponent
by the thernoconpression bonding head in a state in

whi ch the ngoQ/iq]ngpsdo%r? Rl esl?n%%n{oecdomgg:taeitsnssitont h%onding head

el ectrodes, whi heat1 ng t he er no I'Ng resin so

that_.entry. of .the .thernosettin resin in,the liquid
g glehstr}j e S & lgeé:SC Set Weer’ Oen%“apcd) “é}?d%or?er , and then
§%§ctronic conponent _in_the electrgnic co

onent .
Fountd MY r €gi on 1R pf SABEEHCENd SPREFBsePti nd Feadtlisgirronic
of 15 the thernnset%ing resjr mhi%h has entered the _ _
JE R Thr onbt ed COPREFEDy BoMli n§"Ehe OBCectRONF PN ©of  the
G onent to thev board. via cured thernosetting resin; .
T Hovichg 192l ® hefRoc oSt esst @it bondi Al heagte while
away fromthe el ectronic conponent, thereby nounting
tHE S &G r'aF CERRHAED On thfe Vet odssc afdithg board;
to a second aspect of the present invention, there is
provi ded t K@%E¥edtF otte BERpOn&RNdimsuml ngherebhods agnd the
defined in the first aspect, wherein the one portion
Gfl adfe adfesr mbyet heAagiresi fhien ehectrguid gtomo@merst attey the
is placed so as not to cover the electrodes of the 7
Boeardnd aere seligat r band iognpodedt impuat it regiion.which the
bumps are pressurized against the electrodes, while heating
the thermosetting resin so that entry of the thermosetting
resin in the liquid glob state into a gap between the board
and the electronic component in the electronic component
mounting region 1is promoted and thermosetting reaction of
the thermosetting resin which has entered the gap is
promoted, thereby bonding the electronic component to the
board via cured thermosetting resin; and then
moving the thermocompression bonding head away
from the electronic component, thereby mounting the
electronic component on the board.
According to a second aspect of the present
invention, there 1is provided the electronic component
mounting method as defined in the first aspect, wherein the

one portion of the thermosetting resin in the ligquid glob

state 1s placed so as not to cover the eiectrodes of the
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According to a third aspect of the present invention,
there is provided the el ectronic conponent nounting
net hod as defined in the first aspect, wherein the 5
liquid thernpobsetting resin is placed by applying the
thernosetting resin onto the syrface of the board, and
a shape of the liquid glob such that the one portion
of the liquid glob is arranged in the electronic
conmponent nounting region and the remai ning portion

t : ter ,10.Jiqui d neasure of the .thernosetting
?Ieosa} Ilr;&e i 13{ ZC?lrea N gléé a : Sut'si G HE % &orU&?ﬁ % SForént

nmounting region js fornmed _ by the application of the

t her noset t ?%&Orresjir}? AScorfdi ngEd a FEFTh &dpedteof Present
t.he present invention, there is provided the

HBETIRT coffffont.® 18 TG hg TR hét S8 deficheomronent
the third aspect, wherein the |liquid glob of the _
{ROSE (ST Yo A% MGded Byre dpplSyA fgRasd, wherein the
thernosetting resin into an integraged shape _
ik g A MASRH D Y oF I5ady (6 t iR amyed pmlsilge  the
the electronic conmponent nounting region and a 1
t%@@sﬁféﬁé‘@ 20° pot t PBROWHNEh $itof @e¢ sofr diet Heoard, and a
l'iquid glob body portion and has a end portion

Seadtsi iy thee i Aspdédot loke selcdctitorti ctheoapenpattion of the
mounting region. According to a fifth aspect of the

priesdst  dlmention, athengeds pnovicded thecelreaticonicomponent
conmponent 25 nounting nethod as defined in the first
aspedtinowheeeion Aa8d the remaining portion of the greater
liquid measure of the thermosetting resin is arranged
outside the electronic component mounting region is formed
by the application of the thermosetting resin.

According to a fourth aspect of the present
invention, there 1s provided the electronic component
mounting method as defined in the third aspect, wherein the
liquid glob of the thermosetting resin is formed by
applying the thermosetting resin into an integrated shape
comprising a liquid glob body portion arranged outside the
electronic component mounting region and a tongue-shaped
portion which projects from the liquid glob body portion
and has a end portion reaching the inside of the electronic
component mounting region.

According to a fifth aspect of the present

invention, there 1is provided the electronic component

mounting method as defined in the

th

irst aspect, wherein
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heating of the thernosetting resin by the
t her noconpressi on bondi ng head is continuously
performed until the thernosetting resin is cured.
According to a sixth aspect of the present 5
i nvention, there is provided el ectroni ¢ conponent
mounti ng nethod for electrically connecting bunps
formed on an el ectronic conmponent to el ectrodes
formed in an electronic conponent nounting regi on of

r . et al ndi_ng,. conpri.sing: .10 placing a :
?F%&?E%t%§r2§§%€¥F%QOF§§%ﬁ“ﬁh §Sﬁfh§%dt%ﬁ d@e§98%8m8ﬁ65510”
%o%%ﬁ% ce gﬁé%ide.the el ectroni c. component nounti ng

regi on ~of boafd; noVF Ny Yownl ¥ t R NOTOMSt esditi L the
QﬁnQing h%ad whi ch hol ds the el ectronic conponent to
he TBoa " Tad TR 15 SHrESsuri zi ng the bunps agai nst
the el ectrqodes of the board while flow ng one portion
of the |iqlic¢ogIcdh%f ne? t RéribseSPRG tr eSifn phace@resent
outside the el ectronic component nounting region so
tHIEERE one PGS ont ¥ ek Fe%i @%@ denof eleRérehect r pimponent
conmponent nounting region thereby bringing 20 the
PREPFBEEL fie§Oofedion 6fl eché 16aé Lpocoinag citd ngokuaps Wibted on
a bunp formation surface of the el ectronic conponent;
&ar r iRy oirn et afobePdemy otot helmatpodarsd thermed  in  an
el ectrodes by heating the el ectronic conponent by the
EREEHBODAPr exwimandundinpgnhend inecd cst at € Bn bwhirch themetal
25 bunps are pressurized against the electrodes, while
Readiing, comprising:

placing a liquid thermosetting resin in a liquid
glob state on a surface outside the electronic component
mounting region of the board;

moving down a thermocompression bonding head
which holds the electronic component to the board, and then
pressurizing the bumps against the electrodes of the board
while flowing one portion of the liquid glob of the
thermosetting resin placed outside the electronic component
mounting region so that the one portion reaches inside of
the electronic component mounting region thereby bringing
the thermosetting resin of the one pecrtion in contact with
a bump formation surface of the electronic component;

carrying out metal bonding of the bumps and the
electrodes by heating the electronic component by the

thermocompression bonding head in a state in which <the

bumps are pressurized against the electrodes, while heating
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9 the thernosetting resin so that entry of the
thernosetting resin in the liquid glob state into a
gap between the board and the electronic conponent in
the el ectronic conponent nounting region is pronoted
and thernosetting reaction of 5 the thernosetting
resin which has entered the gap is pronoted, thereby
bondi ng the el ectronic conponent to the board via
cured thernosetting resin; and then noving the

EH@V%H%?HBE@%%EﬂﬁeE?BQE”%th§Qn? trJrfﬁgéggothermosetting

el ectroni c conpo t hereby nounting

?gg?ﬁrgﬂiEhQO?P%QfEL%9thQSa gaﬁﬁegﬁgfgégigggégegsthe board

sevent h aspeéc presen )

L qupd_ e gleptronlc component _pount.in nmet hod as
geglgé |%P?%er%?&?hcggﬁggﬁp“mh%?eFﬁgtﬁge gite& gprponent
%Q& %hernggegtinq_resin with the equ;ronic.lS
COnPONneAt T°E8Ehi'ey & BY° b P ngPAg TR TGise Spdingi drfasttion of
Ehe thernosettjng resin which has flowed into the

T'ect FonfROSeohidherte Founti gt edidch ieR t@8_Cackth@i taap  is
the electronic conponent after the bunps are
BY @8 EFF zed"5g8PHs CAWE N%| Bl r 6466201 AcEOFBIOAGNo tO The
an ei ghth aspect of the gresent Invention, there is
Broavuf dBd2 apu P @ cE R ORNeS e BRbBACAE S I ibudtd ngh et hod f or
el ectrically connecting bunps formed on an electronic
conmponent FovVel@ctitsdesSheonpedmpnesaionl éeandiie head away
conponent nounting region of a board by netal 25
boPi n§hecorpraddingric  component, thereby mounting the
electronic component on the board.

According to a seventh aspect of the present
invention, there is provided the electronic component
mounting method as defined in the sixth aspect, wherein the
contact of the thermosetting resin with the electronic
component 1is achieved by bringing the one portion of the
thermosetting resin which has flowed into the electronic
component mounting region in contact with the electronic
component after the bumps are pressurized against the
electrodes.

According to an eighth aspect of the present
invention, there 1is provided an electronic component
mounting method for electrically connecting bumps formed on
an electronic component to electrodes formed in an

electronic component mounting region of a board by metal

bonding, comprising:
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10 a thernoconpression bondi ng process for noving
down a thernoconpressi on bondi ng head which hol ds the
el ectroni c conponent to the board and heating the
bunps while pressurizing the bunps agai nst the

el ectrodes of the 5 board; and a resin injection
process for injecting a |iqui t hernosetting resin
into a gap between the electronic conponent nounti ng
regi on of the board and the el ectronic conponent

during the .t hgt opeonpr §e°‘é${‘o1p°%%' st %r og?géés?‘ Ior moving

wher ei n the t her moconpr essi on bondi proce

%%Q%lngedFQQrAgggﬁoygggg th%%%H%s %rg&%t aly 1%gﬁfgolds the

thernosetting resin and
to the el ectrode ccordin a_nint
%gpggfonﬁc YL 2 nVéH%Igﬁarphéng g ﬁFéVPdéd“a pumps
ectronic conponent nounti ng net hod as defin

&R?ﬁﬁepéﬁﬁﬁﬁﬁ ééﬁchhQMﬁﬂ%ﬁ§1aq ?%e?%%c%h%?%%%@%ﬁ of the

Bondlng process is continued until the thernosetting

88T fPPPed in the gap is cured. 20 Effects of the

I nvention According to the present invention, during

thernnconp@es§§dﬁIﬁﬂﬂﬁQRjQﬂ RRAGATS cEPY yi e g t Aeliquid
unps to the electrodes by heating the electronic .

68&5%@%%9@25 ERENt hER BDCONPIrESS| G1f thieedi nGhkeadlepyronic

maki ng t he _ . .
component mounting region of the board and the electronic

component during the thermocompression bonding process,
wherein

the thermocompression bonding process is
continued at least until the gap is filled with the
thermosetting resin and the bumps are metallically bonded
to the electrodes.

According to a ninth aspect of the present
invention, there 1is provided the electronic component
mounting method as defined in the eighth aspect, wherein
the thermocompression bonding process is continued until

the thermosetting resin filled in the gap is cured.

Effects of the Invention

According to the present invention, during
thermocompression bonding of metallically bonding the bumps
Lo the electrodes by heating the electronic component by

the thermocompression bonding head, by making the
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11 thernosetting resin enter the gap between the

el ectronic conponent and the board by "capillarity"”
or injecting the liquid thernposetting resin into the
gap between the electronic conponent and the board
during the 5 thernnconpressiongbonding, an electronic
conponent nounting nethod cap %Ie of preventing the
occurrence of voids due to the confinenent of air
bubbles in the sealing resin. Furthernore, the

nting.x od_capable. af reinforcing. .the banded e
g@%fﬁgﬁg“gﬁkghé“ %ﬁ%segﬁartﬁgmel%8Pr&%§§%ﬁmrﬁ%%eeiGCt‘onlc
thernmosetting resin that has already been therpall
caredca deﬁg%v%%?iﬁaafﬁe reékﬁﬁéq T i%e Hﬁﬁdéﬂjegtl“g the
gorthons due to the thermal stress generated in the .
3O Hg PrScESS i ey metH™ borfdihg. ttonsedkienPrlween  the
t he nounting nethod excellent in the bonding
PEFCABPPECY affEPIAIHt i ng?Re pr bPieded PqaF dBri efuring  the
Description of Draw ngs These and other aspects and ‘
FQSF@P@@mBFeﬁﬁéOin@@QﬁPghn@@n@ﬂ@ﬁCWPPP¢bé@@ﬁ@“@P§aWOUHtlng
fromthe following description taken in conjunction
Wethofheappeter péd PrE VeRéaioNEREs OCkErs6NCRi PR voids due to
reference to the acconpanying draw ngs, in which:
Ef§. FARfsnaneg%pl ahatadty VWewpbifs a ipr odéss ekaanng resin.
el ectroni ¢ conmponent nounting nmethod according to a
fursheraaped st nointhegprmesbod icapebtleonf showfngcang the
state in 25 which a thernosetting resin is placed;
bonded portions of the bumps and the electrodes with the
thermosetting resin that has already been thermally cured
and preventing the breakage of the bonded portions due to
the thermal stress generated in the coocling process after
metal bonding. Consequently, the mounting method excellent

in the bonding reliability after mounting is provided.

Brief Description of Drawings

These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:

Fig. 1A is an explanatory view of a process of an
electronic component mounting method according to a first
embodiment of the present invention, showing a state in

which a thermosetting resin is placed;



10

15

20

12 Fig. 1B is an explanatory view of a process of the

el ectroni ¢ conponent nounting nmethod of the first

enbodi ment following Fig. 'A showing a state in which
bunps are thernoconpression bonded to el ectrodes; 5

Fig. 1Cis an explanatory. view of a process of the

el ectroni ¢ conponent nounting thod of the first

enbodi ment following Fig. 1B, showing a state in which

the thernosetting resin enters a gap between an

el ectronic lLﬁicon'pv\f}gowent and a b?ard_; 10 Fig. 1D is an _
expl anat ory A'ew of '3 procetR dFetehe EFEWt (Ynik Process of
ctg‘rglponelnt tm)unti ng nethod of the first enbodi nment .

619 oW 7§ "FiCG.t CLCTCERBUFARG a™StALENPn WAFRAdt Hef rféxg n first
Is thermally cured;, Fig. 1E is an explanatory view of
5“}9"&6&@%%/%%0%@@@ rordifc cBhpohREt arpEleiceg in which
net hod of the first enbodinment followi ng Fig. 1D,
HFRSNG e SEREAGP RIS 1ome bagidsst rtonied esdmpsiesnt i s
mounted on the board; Fig. 2A is a schematic

expl anat or y Wgi-ew ©f 18 aresi¥p banapeeyent efororfi of phecess of
el ectroni ¢ conmponent nounting 20 nethod of the first
éMSodicAentcroshewi Agmaoseate haunhivh amethodi ol othd s first
placed; Fig. 2B -'s a schematic explanatory view of a

eedog igeinty Istldicey igfy tHiey el BBt r ondwingnponeat emiunivhngh the
nmet hod of the first enbodi nent, showing a state in

Wwhiegmo2s tithegar esepientenseas gap bepweeatvsenel£ct LQRIG ronic
conmponent and

component and a board;

Fig. 1D is an explanatory view of a process of
the electronic component mounting method of the first
embodiment following Fig. 1C, showing a state in which the
resin is thermally cured;

Fig. 1E is an explanatory view of a process of
the electronic component mounting method of the first
embodiment following Fig. 1D, showing a state in which the
electronic component is mounted on the board;

Fig. 2A 1is a schematic explanatory view of a
resin arrangement form of the electronic component mounting
method of the first embodiment, showing a state in which a
liquid glob is placed;

Fig. 2B Is a schematic explanatory view of a
resin entry state _0of the electronic component mounting
method of the first embodiment, showing a state in which

the resin enters a gap between the electronic component and
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13 the board; Fig. 3Ais a schematic explanatory view
of a resin arrangenent formaccording to a

nodi fication exanple of the el ectronic conponent _
mounting nethod of the first 5 enbodinment; Fig. 3Bis
a schematic explanatory view of,a resin arrangenment
formaccording to a nodification exanple of the

el ectroni ¢ conmponent nounting nmethod of the first
enmbodi nent; 10 Fig. 4A is a schematic explanatory view

ofh 8 ,d£8{n arrangement formaccording to a
nné?#?catlon exanple of the electronic conponent

nmount i ng hod the first, enbodinment: Fig. 4B is a _
schenaticngk"ang or@svf%mfg?eggpig rER P mgeeft °of @
form according to a_nodification exanple of the,
1%t t ot BB hent O B UREF ARG hRE o8 8f MoRd fficediion example
enbodi ment; Fig. 5A is an explanatory view of a .
SPocERS Bt e ERE dFe Bt HorBOnBRt  RoRErRG el nbae first
ac g%gin to a 20 second enbodi ment of the present

iQﬁ% %Wé%t%homﬁng a state in which a thernosetting

resin is placed; _Fig. 5B is an explanatory view of a
process of T4%e éPect¥ ofi cSEDAPBIREAt NTURIATPIEt Hogw of 2
of the second enbodinent follow ng Fig. 5A showi ng a
SefE i MHIEH S IR sa afer d ey nbeoRpressiférasdntedxanple
to el ectrodes;

of the electronic component mounting method of the first
embodiment;

Fig. 4A 1s a schematic explanatory view of a
resin arrangement form according to a modification example
of the electronic component mounting method of the first
embodiment;

Fig. 4B 1is a schematic explanatory view of a
resin arrangement form according to a modification example
of the electronic component mounting method of the first
embodiment;

Fig. 5A is an explanatory view of a process of
the electronic component mounting method according to a
second embodiment of the present invention, showing a state
in which a thermosetting resin is placed;

Fig. 5B 1s an explanatory view of a process of
the electronic component mounting method of the second

embodiment following Fig. 5A, showing a state in which

bumps are thermocompression bonded to electrodes;
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14 Fig. SCis an explanatory view of a process of the
el ectroni ¢ conponent nounting nmethod of the second
enbodi ment following Fig. 5B, showing a state in which
the thernosetting resin enters a gap between an
electronic 5 conponent and a Pgard; Fig. 5Dis an
expl anatory view of a process © the electronic
conmponent nounting nmethod of the second enbodi nent
following Fig. 5C, showing a state in which the resin
is thermal Iy cured; .10 Fig I S, an explanatory view
of a procegégdf hé;eﬁébt$%éf%n%b%%%ng £ t%nﬁrocess of
thod,of . the. second _enmbodi nent .foIIovvirg1 Figa SQ& ‘
showi ng-atsPate i APWRTRRE hd OB edtd oS¢ "oGhpBhent§ s second
mounted on t board; Fig. 6A is a schematic , _ ]
§Q§P§ﬁ§F64y1%§i$8%ﬁn%iFH.'r i nSBPY ARgefentat6r Anothich the
tge el ectranic congonent nounting nethod of the .
SEESAG SEMGETnehES 1 Bhofi hgt 2 st at%ébi nPRAMERD t#e electronic
thernosetting resin is placed outside an electronic
COMPERERE RHGnR RYerédi on; Fig. 6B is a schematic
expl anatory view of a 20 resin arrangenent form of
t he electrgﬂﬁc cOtpbhedt ndtint #mRtomet HoéEwWofo &t e process of
second_enbodi nent, showing a state in which a part of
the rB3PATHABLF| oWRIEPPMERL t Heo Wt eigta ofied hodnpofienthe second
nmounting region; Fig. 7A is an explanatory view of a
procdsgest gl layigieediioni Cconhoneny avenbicagimewhddh the
according to a third
resin is thermally cured;

Fig. 5E 1s an explanatory view of a process of
the electronic component mounting method of the second
embodiment following Fig. 5D, showing a state in which the
electronic component is mounted on the board;

Fig. 6A is a schematic explanatory view of a
resin arrangement form of the electronic component mounting
method of the second embodiment, showing a state in which
the thermosetting resin is placed outside an electronic
component mounting region;

Fig. 6B 1is a schematic explanatory view of a
resin arrangement form of the electronic component mounting
method of the Secbnd embodiment, showing a state in which a
part of the resin has flowed into the electronic component
mounting region;

Fig. 7A is an explanatory view of a process of an

electronic component mounting method according to a third
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15 enbodi rent of the present invention, showi ng a
state in which the electronic conponent and the board
are positioned; Fig. 7B is an explanatory view of a
process of 5 the electronic conponent nounting method
of the third enbodinment follow ng Fig. 7A, showi ng a
state in which bunps are ther%%conpression bonded to
el ectrodes; Fig. 7Cis an explanatory view of a
process of the el ectronic conponent nounting nethod

thi.rd -10,enbodi nent f.ollow.ng Fig. 7B, show ng .
%%gkgﬁgegﬁ W%?c%hfhep¥%%?%%séPWFﬁélP%Sing?%w}m?eétéﬁ“ e in
&%E%.a g betweeQ an . el ectroni c_conponent and a
Board:; Fﬁg? 7555 i Tepl andPBPycUFew B a prBcesPgd  are
t he E%ectronic conmponent nounting nethod of the third

G&icHe

P8é int following Fig. 7C, showing a state in

which the resin is thermally cured; and Fig. 7E is an ~
expl anat or ¥ *¥irew of 18 procedsl atatame Bl @t Pdnigc process of
conponent nounting nethod of the third enbodi nent _
fOFl ofi-RGLFPELC7D-OBRBMRAE am@eRELNy n Nhiedd t € 2Be third
el ectronic confonent is mounted on the board. Best
pBgeisentar f9+ hgwong tHe i nvént i omoBeior @ theate in which
description of the present invention proceeds, it is

Pempe Agtedherar compe esgirs doedddsitgnatedtraBeby |i ke

ref erence nuneral s throughout the acconpanying 16

Fig. 7C is an explanatory view of a process of
the electronic component mounting method of the third
embodiment following Fig. 7B, showing a state in which the
thermosetting resin is injected into a gap between an
electronic component and a board;

Fig. 7D is an explanatory view of a process of
the electronic component mounting method of the third
embodiment following Fig. 7C, showing a state in which the
resin 1is thermally cured; and

Fig. 7E 1is an explanatory view of a process of
the electronic component mounting method of the third

embodiment following Fig. 7D, showing a staze in which the

electronic component is mounted on the board.

Best Mode for Carrying Out the Invention
Before the description of the present invention
proceeds, it is to be noted that like parts are designated

oy like reference numerals throughout the accompanying
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draw ngs. Herei nbel ow, an enbodi nent of the present
invention will be described in detail with reference
to the acconpanying drawings. 5 (The First
Enbodi ment) Figs. | A through 1E are explanatory views
of the electronic conponent énting nmet hod of the
present first enbodi nent of t present invention.
Fig. 2Ais a 10 schematic explanatory view of the
resin arrangenent formof the electronic conponent

.uqhkp met hod of the present first enbodi nent of
the present invention. Fig. 2Bis a schematic
explanatory view of the resin entry state of the
eIectroniCX%%Wﬁhﬂﬂﬁﬁp“houn?Png SRRHOAGI t heffirishe j spresent
enbodi nent of the present invention. Figs. 3A and 3B
ARy STEIGE WAA laR$ A8 Sqite bechdmatded adilpaiidt ooy evieawe to the
of the resin arrangenent forns according to the
ROFOMPERYION d&eaipl9%Ss of the el ectronic conponent
nmounting nethod of the first enbodinent. 20 First of
all, the electronic conponent nounting nethod of the
first enmbodinment is described with reference to Figs.
1A through 1E and Fi§se BPArandERBodimeriy. 1A, an
el ectroni c conponent nounting region la in which an
el ect r oni c Fé@sponénttisrdwymolit @dei sxpebnonoaysutéaseof the
of a 25 board 1, and a plurality of electrodes 2 are
fdemgdoind ct honfpbnent mounting method of the present first

empodiment of the present invention. Fig. 2A 1is a
schematic explanatory view of the resin arrangement form of
the electronic component mounting method of the present
first embodiment of the present invention. Fig. 2B 1is a
schematic explanatory view of the resin entry state of the
electronic component mounting method of the first
embodiment of the present invention. Figs. 3A and 3B and
Figs. 4A and 4B are schematic explanatory views of the
resin arrangement forms according to the modification
examples of the electronic component mounting method of the
first embodiment.

First of all, the electronic component mounting
method of the first embodiment is described with reference
to Figs. 1A through 1E and Figs. 2A and 2B. In Fig. 1A, an
electronic component mounting region la in which an
electronic component 5 is mounted is set on a surface of a

board 1, and a pluraility of electrodes 2 are formed in the
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el ectroni c conponent nounting region is (see also Fig.

2A). Bunps 6 that are connection el ectrodes are

formed of a conductive netal of gold, solder or the

like on a bunp formation surface that is the | ower

surface of the 5 electronic cogponent S. According to

the electronic conponent nounting nethod of the

present first enbodi nent, the electronic conponent 5

i's sucked and held by a thernoconpressi on bonding
Qﬁ%9t£x§hat has a suction hole 7a 6 for sucking and _

hol di ng t'he CORIoHeht " & THe dtS T Thelghs! SRE faorse Fig. 2A).
eating the component, and the bunps 6 are

np | ) A
iHHRA dbal 132 T ePEEL rf AT tOMnELEEd Fed ethed B edtaddss of 2

2 by netal bonding by pressurizing the electronic
&9‘%36'\%?1"@5 RgafnstCh heClBoarPisthi PE Hewt i Agkehen a bump
el ectroni c conponent S. In this case, a variety of

g et hodstaie Y% GpplFcabhe adoweral shierfdiceg. of the
In a case that, for exanple, gold is used as the
PRGN iot  tdendsnes 6,5-.a netAwwbfdimg sdladertHrondilegt ronic
the bunps 6 to the electrodes 2 with a solder bonding
YA TN Yo riepan it ror | et iseppb £ edheapd eaentmetfiod tf ambodiment,
netallically bonding the | ower end portions of 20 the
Biveps €6 s el surdcacesieoft t He elsectswdesi 2 488 held by a
pressuri zing the bunps 6 agai nst the el ectrodes 2
pihetren comptrte sgalagh Whinlde rigeditd ey Tcarhdae Hised Mute@remhole 7a
when sol der bunps are used as the bunps 6, the bunps
Goar st irerl byd heatling tthe el®@gidraitc Seapeanertt3nky means
t he thernoconpression 25 bonding head 7 and sol der
Hordéeattd idhe hed ewpodest?. sk the bumps 6 are individually
electrically connected to the electrodes 2 by metal bonding
by pressurizing the electronic component 5 against the
board 1 while heating the electronic component 5,

In this case, a variety of bonding methods are
applicable as metal bonding. In a case that, for example,
gold is used as the material of the bumps 6, a method for
solder bonding the bumps 6 to *the electrodes 2 with a
solder bonding material preparatorily supolied, and a
method for metallically bonding the lower end portions of
the bumps 6 to the surfaces of the electrodes 2 by
pressurizing the bumps € against the electrodes 2 plated
with gold while heating can be used. Moreover, when solder
bumps are used as the bumps 6, the bumps 6 are mel:ted by

heating the electronic component 5 by the thermocompression

bonding head 7 and solder bonded to the electrodes 2.
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At the start of nounting operation, resin placenent

for sealing a gap between the board 1 and the

el ectronic conmponent 5 with resin is first perforned.

In this case, a thernosetting resin 3 is placed in a

state of 5 a liquid glob 3A on_the surface of the

board 1 (resin placenent procé s). That is, as shown

in Fig. 1A, a liquid glob 3A obtained by applying a

liquid thernosetting resin 3 in a liquid glob form of

a prescribﬁg shgﬁe to the outside of the electronic _
conponent mount FAg r €GeS i L5 s POFRRENBy PHSKVIAG i n resin
a ;mo-dinpn i onal plane a dispensing nozzle 4 that .
FSTHAPYes the e indset i AGPr 8 41VSE nthRe boeg@i g and the
formoutsjde the el ectronic conponent nounting region
IR S TPARONERE dppliitng 5PeY ats ofi Bstt Rerformed. In
di spensi ng nozzle 4 is controlled so that the resin

15 5pptieat i dntBpapesettihe FReifp3elti Rgaredi Ain3a state of
becones a shape that has a liquid glob body portion 3b

of tREUdquIEPD gitdb A dfysl | edrfece hefoutsedéecsfra he (resin
el ectroni ¢ conmponent nounting region |a and a

RO RIS Ha patb g )i on Weatwhich aprdjeect sirf rimg t HA, a liquid
l'iquid gl ob body portion 3b and of which 20 the end

EOral ot regdchiesed ey iargildeiraf & hel lietttrtenindsetting resin 3
conmponent nounting region la (see rig. 2A). Then,

riggar dl nguideglesi fioappbitcat persslhaped thapeesion the cutside
application shape is controlled so that a remai ning

EoT ttiten e Y(dd tquird ol abndaodyn tpetcurari ridPp)regiirch d S s formed by
obt ai ned by 25 excluding this one portion that has

entweirefd the d nshdedodhedfional plane a dispensing nozzle 4

that discharges the thermosetting resin 3 in the liquid
form outside the electronic component mounting region la.
At this time, the applying operation of the
dispensing nozzle 4 is controlled so that the resin
application shape of the thermosetting resin 3 becomes a
shape that has a liquid glob body portion 3b of the liquid
glob 3A applied to the outside of the electronic component
mounting region la and a tongue-shaped portion 3a which
projects from the liguid glob body portion 3b and of which
the end portion reaches the inside of the electronic

component mounting region la (see

l1j

ig. 2A). Then,
regarding the resin application shape, the resin
application shape 1s controlled so that a remaining portion
(liguid glob body portion 3b), which 1is obtained by

excluding this one portion that has entered the inside of
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the el ectroni c conponent nounting region la in the
formthe tongue-shaped portion 3a of the liquid glob
3A, comes to have a liquid neasure greater than that
of the tongue- shaped portion. Thereby, a liquid glob
distribution state 5 in which the one portion of the
liquid glob 3Ais arranged inside the electronic
conmponent nounting region la and the renaining
portion of the |iquid neasure greater than the one
[ .S _arra Si h ct i g _conp o
E@unegﬁg Egﬁlon%%gng%%rogg %d%“%Lg g&%ﬁe Ci ?n gﬂ tfBrm Lhe
0] dlstrLbutlon state | L PrQvi ed S n
épp PrEari"sh s P 8|spgh5|? §zﬁ§°§ JﬁMth%omeS to

sin pl rocess as described a .S
%‘8 ?nqtlﬁé*l& e@gﬁ?d*’%p&reﬁq:c Sﬁaflhat( Etthe 'II |HLF? d“ongue_
gh 4reans | ob_where the thernnsettl g resin i

&PF ql?O&tr(?Pm gat Her®¥n & body4594R8 AASTA* biisign state
in which the liquid state is maintained and easily
fPoWed By TF SR%rRRAT I *f ofhenéifiike gppPi éf is” arranged
thereto. In the liquid glob distribution state, it is
dasiAsbIte e ¢ LHITBI: & HEOTRAI 9N appPRE Rt ROnrehbpe 59 and the
that 20 the tongue-shaped portion 3a that has entered _
Fﬁ@aépééﬂnﬁﬂiﬁC@hp@ﬁenﬁ%nihﬁ@h@ Pegisun el &fedsemothan the
cover the electrodes 2 inside the electronic
€ORPOTREME 1 ATbuABi My raregfidnohas 1get Hhehi sl ae taemenenbmponent
filler particles included in the thernosetting resin
Zognélngt Fareppoded ia 2B avelddht er fHows béheeeniduied glob
bunps 6 and the el ectrodes 2 20
distribution state 1is provided by the resin application
shape of the dispensing nozzle 4 in the resin placement
process as described above. It is noted in the present
specification that the "liquid glob" means a glob where the
thermosetting resin in the liguid form gathers in a body
and has a state in which the liquid state i1s maintained and

easily flowed by an external force or the like applied
thereto.

In the 1liquid glob distribution state, it 1is
desirable to control the resin applilication shape so that
the tongue-shaped portion 3a that  has entered the
electronic component mounting region la does not cover the
electrodes 2 inside the electronic component mounting
region 1la. With this arrangement, filler particles
included in the thermosetting resin 3 are not interposed in

the interfaces between the bumps 6 and the electrodes 2
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when the bunps 6 are netallically bonded to the

el ectrodes 2 by being pressurized, and satisfactory

net al bonding can be achieved. Next, as shown in Fig.

1B, the bunps 6 are 5 aligned in position with the

el ectrodes 2, and the thernncgnpression bondi ng head

7 that holds the electronic onent 5 is noved down

to the board 1, bringing the bunps 6 in contact with

the electrodes 2. In this stage, heating of the bunps

h e thernncg ression Egndlng 10 head 7 has )

gfréad StRrfRY, Betﬂg BUrp§a6 1yr 8OAeE f@attde electrodes
te at. the 0|nt of tinme when the bunps 6 are

%r HeSihd R ﬁ?ﬁﬁfl\?\??h fRe tRELFDSELPITNg T EESiin bPNddsig can

result, the |ower surface of the electronic
gﬁhﬁﬁﬂé%ﬁ vesli s prought in contact with the
t ongue- shaped portion 3a of the 15 thernosetting resin
3 that has Ne&dohe@st hehPnBi dénofFite lé,ectheni bumps 6 are
conponent nounting region la, and the bunps 6 are
pridsmad zeldh agad psticthe el elot rodes 2leécombdes 2, and the
process). In the contact process, either of the
ttuhﬁrrlrgm@fmcrrasmqmﬂrg barivbi unpsa® 7ntbeht aotldwi tthet klectronic
el ectrodes 2 and the timng 20 of bringing the | ower
swrfracersf bhe sl Bevednidowronponerite Sbobadcant actimyiNg the
the thernosetting resin 3 nay precede so |ong as they

doows & nost cshmabtamweabstheore aoeinod«onp) et ehy this stage,
si mul taneously. Next, a heating process of

preegsug zo Aig tthke bumps 62506 agai Nshethechboardsdivhi IR nding
heati ng the bunps 6 by the 21
head 7 has already started, and the bumps 6 are in a heated
state at the point of time when the bumps 6 are brought in
contact with the thermosetting resin 3. As a result, the
lower surface of the electronic component 5 is brought in
contact with the tongue-shaped portion 3a of the
thermosetting resin 3 that has reached the inside of the
electronic component mounting region la, and the bumps 6
are pressurized against the electrodes 2 {(contact process).
In the contact process, either of the timing of bringing
the bumps 6 in contact with the electrodes 2 and the Ciming
of bringing the lower surface of the electronic component 5
in contact with the thermosetting resin 3 may precede so
long as they occur almost simultaneously or occur
completely simultaneously.

Next, a heating process of pressurizing the bumps

6 against the board 1 while heating the bumps € by the
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t her noconpr essi on bonding head 7 is started. In the
heating process, as shown in Fig. 1C, the bunps 6 and
el ectrodes 2 are netallically bonded together by
heating the electronic conponent 5 by the
t her noconpr essi on bonding 5 he 7 in a state in which
the bunps 6 are brought in contact with the
el ectrodes 2. Concomitantly, by carrying out the
heati ng process, the entry of the thernosetting resin
into the gap.between the electronic, conponent 5 and
?Qgrkggfggf%ﬁglﬁPoﬁ%nglPPirgﬁaﬂea?inbspr oEsised - in the
escr.i bed 10 | ater), ang t hereafter, the thernosetting
gggﬁpgn BFCThvS. t Her 588t I ny*r édi% 31thatthfasPeRbg © and
entered the gap and filled is pronoted (second .
ﬁgﬁfﬁﬁﬁdﬁﬁoc s€r8edtGibled Gt bY ) POTHSE iOISiHET the heating
t ongue-shaped portion 3a is brought in contact with .
ttﬁ“g ELEATFORILE COMPORERT 5 1Y tthe thsmescapression bonding
the tenperature of the thernosetting resin 3 in the
PGACi oh Fifsed, Skytghi Bl thd G sebsi PpMPs redeced kioought  in
increase the flowability. As a result, the
rRetFssettlithy thest ke @t sedrs sZent éphagnihengap, bevweenmrying
the board 1 and the electronic conmponent 5 by
Q&I | Fag i hypatThen, pascedhe 20 eheenmbset ifngthesithe3mosetting
spreads fromthe portion of the tongue-shaped portion
Zgsiimt ¢ tihg ogapebyapapieltivarirt yhas e lstwoniin Eogpo2Bnt 5 and
the thernosetting resin 3 of the liquid glob 3A
tbeatmrhmut i de tiweored eed r @fiic stonponeintg npuotéfg described
region la is heated and attracted into the gap with 25
ledeci)ng aricscosé tyafaad, t hael imidthoglcaly i34 gredialdy of the
22

thermosetting resin 3 that has thus entered the gap and
filled is promoted (second heating process described later).

That 1is, when the tongue-shaped portion 3a is
brought in contact with the electronic component 5 in the
heated state, the temperature of the thermosetting resin 3
in the portion rises, by which the viscosity is redﬁced to
increase the flowability. As a result, the thermosetting
resin 3 starts entering the gap between the board 1 and the
electronic component 5 by capillarity. Then, ~as the
thermosetting resin 3 spreads from the portion of the
tongue-shaped portion 3a into the gap by capillarity as
shown in Fig. 2B, the thermosetting resin 3 of the liquid
glob 3A located outside the electronic component mounting
region la 1s heated and attracted into the gap with

reducing viscosity, and the 1liquid glob 3A gradually
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becones reduced in a size. As a result, the greater
part of the thernosetting resin 3 supplied initially
inthe form of the liquid glob 3A enters the gap
between the board 1 and the el ectronic conponent 5
and seals the gap. 5 It is noted that the
thernosetting resin 3 used hére is in the liquid form
during the bonding process for netallically bonding
the el ectrodes 2 and the bunps 6 together and until

in finishes entering at, least the g bet ween _
Fggoﬁ§§e%egﬁfﬁgcéjbfatﬁéz%lec oril §x§8ﬁﬁdneﬁ$e5giﬁaﬁﬁﬁ part
tbekggarg 1min t he heaLing rocesi'agd,has,tts , .
QonstFt GRAFMRTFLGSLBE £65¢hré BYPRUBEEqhEAtLgLly in the form
cantinuing th heating process. By using the
Pgeﬁﬁ&uﬁ%q$@fr%§?ﬂ 3PofeNFficht i hed@BndEtgeRt Ghe board 1
thys _adjusted, the heating process is perforned in
6 prBcBs8ESTONACCEREPETENI A BRE FFRIE 1Beh@APi ng
process, the heating of the thernosetting resin 3 is
perfornmed &t &St eifperct bhet ot hpottHsirgivse tthaw tiRsin 3 used
curing tenperature of the thernosetting resin 3 at
AFehischdn ik obigyidf fphe degilnacdmedend ficienetyss for
reduced, or in other words, at a tenperature at which
PRE2GALEG1 O then@Dnyg hefrpsetlitdatgodesi n23 ando ithe gapos 6
between the board 1 and the electronic conponent 5 is
profsbbed byduthkizi nge capihl dihtighebi Ehitrgihbeateseast the
3 into the gap. Thereafter, heating is perforned at a
teppeeavaer hhghépwehanutrhfiececufi hget erperabuie obmphment 5
thernosetting resin 3 in the 25 second heati ng
pndcesise rlebaadl yl t hier noget t ig ttihey r egidreds23and has  its
constituent adjusted to cure by subsequently continuing the
heating process. By using the thermosetting resin 3 of
which the constituent is thus adjusted, the heating process
i1s performed in two processes. In concrete, in the first
heating process, the heating of the thermosetting resin 3
i1s performed at a temperature of not higher than the curing
temperature of the thermosetting resin 3 at which the
viscosity of the resin can be sufficiently reduced, or in
other words, at a temperature at which the entry of the
thermosetting resin 3 into the gap between the board 1 and
the electronic component 5 is promoted by utilizing
capillarity, filling the resin 3 intc the gap. Thereafter,
heating 1is performed at a temperature higher than the

curing temperature of the thermosetting resirnr 3 in the

second heating process, reliably thermosetting the resin 3



filled in the gap. Mreover, by incorporating a filler
constituent of silica, alumna or the like that has a
thermal expansion coefficient snmaller than that of
the resin constituent into 5 the thernosetting resin
3, the reduction in reliability can be prevented by
relaxing the thermal stress in %he heat cycle. As the
thernosetting resin, it is preferable to use, for
exanpl e, one that has physical properties of a gel

(R f. 3 e ds to 180 seconds at 150C and a
vfilsq?gsdlotly gfh%lé% 00 nPas to 100,000 nPas at 25C . As a

t | CHI PCOAT U8433L ' d |
C aderer k. RIAURY (6l SCPREPORE 1B of 110 Seonsti tuent

viscosity at 25C i s 8Pas) produced by NAM CS ‘
EERPORATRON IR 58 GRumBratde AFESr Pfic o -PSETRéaEiRgRSLon
process .for fiIIin% the 15 %apcmﬁth the.thernnsetting '
COSITH 15180 (o &FRild G To bt ant heats@dond en&&sitRg CAPeEésEeng into
carried out by setting the heating tenperature higher

tth&n HREMOgEitg Pie FSSR-Et dr e tHE rEREICtéSN ljghiFpéiability can
continuing the heating and pressurizing by the
OiferFoROMPF e s Pan Bokadi P héhd ThermHowatresEi gn 1he heat
20 By carrying out the second heating process, the
ChElfoseftsi i er Eaerinen et inlge relsérnosét tisngreésicab3e to use,
proceeds. As a result, a resin reinforcenent nenber 3R

tfleat exeimpflen cosiet kb apehigghehived cefl hepikonded pdr ki grd time
where the bunps 6 are netallically bonded to the

elfeci® osleso28s 2 twi (B0 heecttied tberirmmset taindg & el ficSsity of
is formed in between 24

100 mPa's to 100,000 mPa-s at 25°C. As a concrete example,

a CHIPCOAT UB8433L (registered trademark in Japan) (gel time
at 150°C is 110 sec, viscosity at 25°C is 8Pa-s) produced by
NAMICS CORPORATION can be enumerated.

After the first heating process for filling the
gap with the thermosetting resin 3 is carried out, the
second heating process 1s carried out by setting the
heating temperature higher than the curing temperature of
the resin while continuing the heating and pressurizing by

the thermocompression bonding head 7 as shown in Fig. 1D.

By carrying out the second heating process, the
thermosetting reaction of the thermosetting resin 3
proceeds. As a result, a resin reinforcement member 3R

that reinforces the peripheries of the bonded portions
where the bumps 6 are metallically bonded to the electrodes

2 with the cured thermosetting resin 3 is formed in between
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the board 1 and the el ectronic conponent 5. Then,
after the heating process, the thernoconpression
bondi ng head 7 is noved up and away fromthe
el ectronic conponent 5 as shown in Fig. |E
(t her noconpr essi on bondi ng heqp novi ng 5 away
process). Then, by subsequently cooling the
el ectronic conponent 5 to the normal tenperature, al
the processes of the electronic conponent nounting
rjc y {¢qnne t|n t he bu or.med n t he

Eﬁgcf?éﬁ%% %o%%gne%} Onl?ec? 8e§ng by e %?n' after
Qondln 10 iS co %g Althoqu t he ther stress :
chGsed by TheP T her R p i 1 T FSGL Ot o ing head 7
dlfferen e between the ?oard and the el ectronic
&Snﬂ%ﬁ’ BP{ GREs BT Lt TOR tHYE bBHAEHOPoFt iGH®ogENt S5 as

F 6.and the electrodes 2 during the 15 cooling

§ 88’Bsslntﬁégtr&&bl E5NBFMPRETBFRERAGR SPNHE DM RY Moving-
portions and so on due to the thermal stress do not
BUEYr RIS the perrﬁﬁ@hles Bf tHEENEEF Ipor tFonking  the
are reinforced by the resin reinforcenent nenber 3R
§degéseribeFamVENt Theho $hgceranmalt hesmreettitgy all the
resin 3 is nade to intrude 20 fromthe end portion to
PRECPASEGe off t h&éhel ect Yomixon tonperapPngpint imgunting  for
region la by capillarity during the process of making
ehecthecmdsat t igmnresiin® enber tthengap 6betiweerd heon  the
board 1 and the el ectronic conponent 5, the air in
ehecgapnriis disphaegéd St sot beoetl sicdteoby st Be biynteadilngonding
25 thernosetting resin 3. Therefore, voids do not
oecapnglet2s .

Although the thermal stress caused by the thermal
expansion coefficient difference between the board 1 and
the electronic component 5 takes effect on the bonded
portions of the bumps 6 and the electrodes 2 during the
cooling process, the troubles of the breakage of the bonded
portions and so on due to the thermal stress do not occur
since the peripheries of the bonded portions are reinforced
by the resin reinforcement member 3R as described above.
Then, since the thermosetting resin 3 is made to intrude
from the end portion to the 1inside of the electronic
component mounting region la by capillarity during the
process of making the thermosetting resin 3 enter the gap

between the board 1 and the electronic component 5, the air

in the

\Q

ap 1s discharged to the outside by the intruding

thermosetting resin 3. Therefore, voids do not occur due
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to air bubbles left in the gap between the board 1 and
the electronic conponent S. Moreover, the electronic
conmponent 5 is held by the thernoconpression bondi ng
head 7 by the hol ding power 5 of vacuum suction and a
frictional force with the elecﬁgonic conmponent 5
during the process in which the” thernpbsetting resin 3
enters the gap between the electronic conponent 5 and
the board 1. This therefore prevents the occurrence

[ ] [ Sp ement _of the electroni¢c 10 »
Sbhentoe ST R 15 P8, ReSFReRmste: brage dsimd the
3, aq? makes itcpossibJe to effectively prevent the
{7 0UD e T S TS Bonding failure caused by the
di spl acenent and so on even in a ,case that a thin o
type el ect FEHI® Enpoheht &L ERAF OBASI IGPTERHSES war p5 held by
gﬁ{orgatlon due to heat_ is the 15 objective. .

& het oResOmPTiReS thie BPBELPEniNE3conpdneénths helding power

brought in contact with the the[npsetting resin 3 by

fovi ng2Cddthn FHETEPBCt P ¢ Tonbbhehto®t o fRECBoardth the
1, atimng difference between the tinmng at which

e Gt rOnFemPO NEBpone U H % FBANtRIP RS t Ba8 which the
timng at which the thernosetting resin 3 starts _
ditEMafs ttHe gape Pet ween e Woarakrl afdvadre the electronic
el ectronic conponent 5 is small, and timng variation
icompdriqittl e Jher sher doatride st at 8Bhbf ehergfofe plrevents the
thernosetting resin 3 into the gap can be kept
Wwhidwrmgns adfd thifs f acdl | dasesatbeeqbal ofy wont redlectronic
with stable 26

component 5 due to the flow of the thermosetting resin 3
and makes 1t possible to effectively prevent the troubles
such as bonding failure caused by the displacement and so
on even in a case that a thin type electronic component
that easily causes warp deformation due to heat is the
objective.

Furthermore, since the electronic component 5 is
brought in contact with the thermosetting resin 3 by moving
down the electronic component 5 to the board 1, a timing
difference between the timing at which <the electronic
component 5 1s mounted and the timing at which the
thermosetting resir 3 starts entering the gap between the
board 1 and the electronic component 5 is small, and timing
variation 1is a2 little. Therefore, the state of entry of

the thermcsetting resin 3 into the gap can be kept uniform,

and this facilitates the quality control with stable
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el ectroni ¢ conmponent nounting quality in mass
production. Although the heating process is continued
until the thernosetting resin 3 is cured in the
present first enbodinment, the heating process may be
ended without 5 awaiting for the conplete curing of
the thernposetting resin 3 as @a consequence of the
conpl etion of the thernosetting reaction if the
thernosetting resin 3 is cured to a degree that the
fif f. rei rcing th d rtions of the :
BUge 8 asa RE G u Foucs 3% Sishtinad g PracupEon.
is 10 successtul that the thernosetting reactiop. of :
t he thern%égpﬁfﬁé ?ggfngﬁab%garé§§6fs 0 ﬁ%nﬁoﬂgg?%%d until
and the reinforcing effect of the bonded portions by _.
Vi rtue of the" " 183 ASPénfor cEmeT Stenber ¥R rRarhRst qfirst
| evel,.sufficient for a load to the bonded portions
GIEOLSTERE { nePtal PSFEES  PEOGGSEng TeHe G0l PAGED Without
process. gbreover, al t hough the shape of the . _
fYAgueREhdpéd thsorerpd e38 srgjiest iodg theomheraosegiiag resin
|l ob 3A of an approximately round hill shape is .
eSS i bed RS HHBNSRapé de tHepigfuien gbbbther mBgrBpsetting
appl ying the thernosetting resin 20 3 onto the board 1
FRaCheé Opr éerith & i Y reAsydi ifeht regies cd | bedcabevetot hedegree
shape of the liquid glob is not Ilimted to this. A
FaRCetyncofe ShepleschcE6idifpgciog fidre edadgl epotthions of the
nodi ficati on exanpl es shown in Figs. 3A 3B, 4A and
hBm@an Shargoprede 1 @5t Fpges 3A showdtarinedanpl Bham is, it is
whi ch |iquid gl obes 27
successful that the thermosetting reaction of the

thermosetting resin 3 progresses to some degree and the
reinforcing effect of the bonded portions by virtue of the
resin reinforcement member 3R reaches a level sufficient
for a load to the bonded portions due to the thermal stress
during the cooling process.

Moreover, although the shape of the tongue-shaped
portion 3a projecting from one 1liquid glob 3A of an
approximately round hill shape is described as the shape of
the liquid glob formed by applying the thermosetting resin
3 onto the board 1 in the present first embodiment
described above, the shape of the liquid glob is not

limited to this. A variety of shapes according to,

I-h
o)
b

example, the modification examples shown in Figs. 3A, 3B,
4A and 4B can be adopted.

Fig. 3A shows an example in which liguid globes
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3B of liquid nmeasures obtained by dividing one |iquid
glob 3Ainto two parts are forned at two corner
portions of the electronic conmponent nounting region
| a. A tongue-shaped portion 3a whose end portion
reaches the inside of the 5 elggtronic conponent
mounting region la is provided for each liquid glob
3B as inthe liquid glob 3A. Moreover, a |liquid glob
3C shown in Fig. 3B is provided by setting the resin

lication shape so that _one portiaon 3c.of the |
o O S R PEs P irt e P herHebtna ui dibBofne 1iauid glob
Q%ppOQ§nt 10 nnunting%rg ion |la without providing the
toh

-Shapede ot t F I'PRdadfi GhPd CgraBroPoaytons of the
approxi mately round hill shape simlar to the |iquid
IG5 BRETFherP PR REN U ATSHBRA NN &P € n whi ddprggue-shaped
iquid glob 3D of an oval hill shape el ongated in one

i !

AYecton3 s WIS G| §REd RREIMe HRE@CaEEct Fomi énside of the
conponent nounting region la along one side of the
SlEATENIE conPBRBAR L MAANTI T egPeAon| ald nipl ageovided for
the liquid glob 3A of an approximately round hill
Sigpe. L e d il 3P obs 3D habealphuidl gl pboBAt ondweecover, a
shaped portions 3a whose end portions reach the inside

Gfi @0 & el cdl et romdwn compbhent 3Rouat pogviagdobyl @etting the
Further, in an exanple shown in Fig. 4B in which a

lrieguind gbobi8Etobnanshaval ski | khahapené s pplradect aBengf the
one side of the electronic conponent nounting region

lld autikle glesh n3@ppki datdagredshapei dé stiset esecthahieneonponent
portion 3e of the liquid glob 3E is 25 partially

mocattathg nsiedeéohhelel ewitiodi€ OEMPONEINig MHY | RHNBe-shaped
portion 3a in a liquid glob of an approximately round hill
shape similar to the liquid glob 3A.

Then, Fig. 4A shows an example in which a liquid
glob 3D of an oval hill shape elongated in one direction is
placed outside the electronic component mounting region la
along one side of the electronic component mounting region
la in place of the liquid glob 3A of an approximately round
hill shape. The liquid glob 3D has a plurality of tongue-
shaped portions 3a whose end portions reach the inside of
the electronic component mounting region la. Further, in
an example shown in Fig. 4B in which a liquid glob 3E of an
oval hill shape is placed along one side of the electronic
component mounting region la, the resin application shape

1s set so that one portion 3e of the liquid glob 3E is

partially located inside the electronic component mouncing
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region | a without providing the tongue-shaped portion
3a. Each of the exanples shown in Figs. 3A 3B, 4A
and 4B has a liquid glob distribution state in which
a portion of the liquid glob is placed inside the

el ectroni c conponent 5 nnuntingBregion la, and the
remai ning portion of a liquid ~“neasure greater than
that of the portion is |ocated outside the electronic
conmponent nounting region la. (The Second Enbodi nent)

Egglp{ S g%h' ention s nat limted to the first.
é%%b ineﬁ? @u %F#o%é&gfglég gﬁraiﬁ?%g%?agﬁ?%édiHo‘tlon 3a.
riou t her nodes. For exangLe an,_el ectraonic
i onant oGrer NG St heA dcoGriding Po che docarg 4B has a
ﬁnbodgﬂen of thg Eéegent inventjon is described with_
SR EhcE ¥ PhatHraRFAge. SIBtE g BAIERAr GugtPBE A eOf the
gxplanato&y views of the steps of the electronic
opoenf RBunt FngP hRER8d DRStRR Hreséntede@diE component
enbodi.ment, and Figs. 6A and 6B are schematic o
SepnantdCoryP ViBnsl df BRE F8Si F @t idrigememr firmsofof liquid
the el ectroni c conponent nounting nethod of the .
PrESHTE 30 cséesndhembddiaremt. tAccHaditignt 6 st Becated outside
el ectroni c conponent nounting method of the present
$6€0Rd SEFB O e ROMPORE e Somn tiIngc ewenonplecess i s
carried out prior to the nounting of the electronic
conmponent 5 onto the board 1 as in the first
enbodi nent, whereas a thernosetting resin 3 is applied
in a 25 liquid gl obTdiestSeiclomd @mbstdatrendi)f f erent from
that of the 29 first enbodi nment.

The present invention is not limited to the first
empbodiment but allowed to be put into practice in various
other modes. For example, an electronic component mounting
method according to the second embodiment of the present
invention is described with reference to the drawings.

Figs. 5A through 5E are explanatory views of the
steps of the electronic component mounting method of the
present second embodiment, and Figs. 6A and 6B are
schematic explanatory views of the resin arrangement forms
of the electronic component mounting method of the present
second embodiment. According to the electronic component
mounting method of the present second embodiment, the resin
placement process 1is carried out prior to the mounting of
the electronic component 5 onto the board 1 as in the first

embodiment, whereas a thermosetting resin 3 is applied in a

liquid glob distribution state different from that of the
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In Fig. 5A, an el ectronic conponent nounting region
la in which an el ectronic conponent 5 is nounted is
set on a surface of a board 1, and a plurality of 5
electrodes 2 are forned in the el ectronic conponent
nmounting region la. Bunps 6 th are el ectrodes for
connection are forned on a bu formati on surface that

is the lower surface of an el ectronic conmponent S. At
the start of the nounting operation of the 10

Lec%rgn'c conmponent 5, a resin for use in sealing a
3&65 béP&@QﬁmF &'board 1 and the el ectronic component
5withthe_resinis first placed as in the first _
enbodi ment I nftBis 2Lase?” t Hel ¥HerThiset GHPIESith Founting
is placed in a state of a liquid glob 3F on the
$6Pf38e 1Gutisi dE it He & Rt¢ORTRN 1S conponent RodAt mAgnted is
region la of the board 1 (resin placenent process).
PRat P8, as SHBWACENn T g.25/40°&a ¢ qui d anfl oty 3Plurality of
obtai ned by applying a liquid thernosetting resin 3
Ehe&trrgdeird ¢l ol Feor Mofmed prescr thed shap&rpoithe component
outside of the electronic conponent nounting region
maupg ingr neegbyn 20l qrovi nguimpsa wotbaersiona lqpltaneles  for
di spensi ng nozzle 4 that discharges the thernosetting
ceshac8ipn e |[fqguied 6éorm dutm deo et idrecsuofdce that is
conmponent nounting region la. At this time, the
appl ypngroperdticenodf ahheleditspensi agmponzhe 4.is
controlled so that the resin 25 application shape of
the thernpaettimng sesirn I becoresnauBdinghapersiGhn of the
that the whole body of the liquid glob 3F is

electronic component 5, a resin for use in sealing a gap
between the board 1 and the electronic component 5 with the
resin is first placed as in the first embodiment. 1In this
case, the thermosetting resin 3 is placed in a state of a
liquid glob 3F on the surface outside the electronic
component mounting region la of the Dboard 1 (resin
placement process). That is, as shown in Fig. 5A, a liquid
glob 3F obtained by applying a liquid thermosetting resin 3
in a liquid glob form of a prescribed shape to the outside
of the electronic component mounting region la is formed by
moving in a two-dimensional plane a dispensing nozzle 4
that discharges the <thermosetting resin 3 in the liquid
form outside the electronic component mounting region 1la.
At this time, the applying operation of the
dispensing nozzle 4 is controlled so that <the resin

application shape of the thermosetting resin 3 becomes a
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| ocat ed outside the el ectronic conponent nounting
region la as shown in Fig. 6A. At this tine, the
thernosetting resin 3 starts flowi ng i nediately
after the formation of the 5 liquid glob, and the
liquid glob 3F starts spreadi to the surroundings.
Then, as tine el apses, a portion 3f of the I|iquid
gl ob 3F spread by the flowing flows so as to reach

t he edge portion of the el ectronic conmponent nounting

1gn Ja.as_ shown.in Fig. 6B (resin flow process). 10 _

%ggggrfghk1yt%?%htpﬁevﬁggfh EP%%/ﬁﬁo&gg%,l§§“l%h8aﬁbih3F 1S
Eig.t5§, b¥ nggigg a ghergnconpression bondi ng  head 7

Raf “hol 48 “Che=el&Et PoRFET RBAfoAERPCE SRt ROPREIBEMpIion 1a
6 al'gned.in Qosition wth the electrodes 2 to the. .
Bﬁan W2 1PhELBunpS 6 aFetBisufhiei ntREntREFMAFERtARE resin

ressurized 15 against the el ectrodes 2 (pressurizing
Srosct@s%ss. TEBHEBHT tiAHtadL 2 Gy | BMERTsUrTfaacéosRathen Oof the
el ectronic conponent 5 is brought in contact with the
{thePHBsELPPnganfesnf 3igHAE BASDf POwelarhBospheading to the
el ectroni c conponent nounting region la (resin
EBREaeRdpPretess)ham tde piesentapeesecondartiodi mehtof the
the contact process is constituted of the resin flow
bigeeds gloke Pr exmigddilhy phecédswand tfHewsresi ms to reach
contact process. In the contact process, a timng at
Whechedtie brovwpsien aref bridughte liew tgomtiact cwinphnthe mounting
el ectrodes 2 and a timng at which the | ower surface

begthe 28 ebeshowoni ¢ncbhponént (bessnbrbughprbbesont act

with the 31 thernosetting resin 3 that has fl owed

into the eCestuonestly with the resin flow process, as

shown in Fig. 5B, by moving a thermocompression bonding
head 7 that holds the electronic component 5 with the bumps
6 aligned in position with the electrodes 2 to the board 1,
the bumps 6 are brought in contact with and pressurized
against the electrodes 2 (pressurizing process) .
Concomitantly, the lower surface of the electronic
component 5 is brought in contact with the thermosetting
resin 3 that has flowed into the electronic component
mounting region la (resin contact process). In the present
second embodiment, the contact process is constituted of
the resin flow process, the pressurizing process and the
resin contact process. In the contact process, a timing at
which the bumps 6 are brought in contact with the
electrodes 2 and a timing at which the lower surface of the

electronic component 5 1is brought in contact with the
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conmponent nounting region |la may be al nost

si mul taneous. However, it is preferable to bring the
thernosetting resin 3 that has flowed into the

el ectroni ¢ conmponent nounting 5 region la in contact
with the el ectronic conponent after the bunps 6 are
brought in contact with and pressurized against the
el ectrodes 2. That is, although the resin flow
process, the pressurizing process and the resin

4 3 +— i t t t o o r S
SARLALe RIRES 1By, beygacryBd Moo AU e epgerontc
f e that the i Zi i. N
TR AL 108" (LS rPLESSHEL T PLSES iyt cageots.
h in. t act rried out. Wth this .
LIR30 GoNL Ak procesp, aLe o earr! A OUh WINLLILS oo
S
O

n
i,nt.er posed in between the gunps 6 and the el ectrode ,
3 CTHT ol Pably B br LYERL GHS P q M Uiko UF PERCRS bf mount ing
voids that air bubbles are left in between the .
EFELCronic Coffomeiftt 57ah R BoSFETnEancpePonent 5 after
suppressed. It is noted that the timng at which the
tREr NRISBRE | g 268 r BSPHIB tanid! t RENEREEL MArine eMpBREREUrized
5 are brought in contact with each other can be _
EERLNGSIY &8 by lagtusdieny 2t-he Thelfapé and thReghi hiedrgsép flow
pl acement position of the liquid glob 3-7 according
P& OCks Sresthe plraasfentl zdavidi Pronessi .and thhe resin contact
properties of the thernosetting resin 3 used. 25 Next,
Pheckest ey Preocasy icd prudssuir iaZimegtt sem82 tabgops 6iming in
agai nst the board 1 while heating the bunps by the
the contact process, it 1is more preferable that the
pressurizing process 1is carried out and thereafter the
resin flow process and the resin contact process are
carried out.

With this arrangement, the trouble that the
filler 1is 1interposed 1in Dbetween the bumps 6 and the
electrodes 2 can reliably be prevented, and the occurrence
of wvoids that air Dbubbles are 1left in between the
electronic component 5 and the board 1 can be suppressed.
It is noted that the timing at which the thermosetting
resin 3 and the electronic component 5 are brought in
contact with each other can be controlled by adjusting the
shape and the ligquid glob placement position of the liguid
glob 3% according to the resin placement conditions, i.e.,

the properties of the thermosezting resin 3 used.

Next, the heating process of pressurizing the
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t her noconpr essi on bonding head 7 is started. In the
heating process, as shown in Fig. 5C, the bunps 6 are
netallically bonded to the el ectrodes 2 by heating the
5 el ectronic conmponent 5 by the thernoconpression
bonding head 7 in a state in ich the bunps 6 are
put in contact wth the el ectt'odes 2, and the entry
of the thernosetting resin 3 into the gap between the
el ectronic conmponent 5 and the board 1 as well as the
tt] reactiagn of . the . 10 entered _ .
:bﬁg#%ﬁtﬁanqgjsrtegtﬁlne go%arredp offdt Je%i.n?*ﬁgfn?sfhﬁhgﬁm?ﬁeoy the
%hernnsettin resin_3 that hgs wed into the

fl

el €CTF oRIE “E57p6RenP CREARPI ngSPdgi on 12 i brSlght TR  the
@gnEact with the el ectronic conponent 5 in the heated

Fate 1% het Y enper atir eSBPYEhet® hért-fosePti nd1%esPHmBs| 56 are
of tg .porEion i s raised, and the flomabilitg _
MTCA §§§§l Wi t AT @etcedP vitEBost ot pRdes r @subPy, hemting the
thernosetting resin 3 starts entering the gap between
ERECHERPAC1 aMEPPRRt el 2cPYonfle cdifpuremommpsion bonding
capillarity as in the first enbodinent. Then, as the
fPRéANDsEtt ihgSFake niB ¥piehdshien ROshed gape Phe in contact
t hernosetting resin 3 of the liquid glob 3F |ocated
Yatsi dé e el &t eeadamni ¢/ congoniéist ardunt i mfy tkgi Ghelraosetting
is heated and attracted into the gap with the
Vieséositt yntpedbeedaby bhéakieng thand leke rbingui dogbohe3E 5 and
gradual ly becones reduced in size. As a result, the
gheattmransart eof 2®ltlheas hehavséktriogertediing I qd@ciesh | 6f the
the formof the liquid 33 glob 3F outside the
ehéetrednicbecoppenentgnoestinng begi prohmated.

That is, when the thermosetting resin 3 that has
flowed into the electronic component mounting region la is
brought in contact with the electronic component 5 in the
heated state, the temperature of the thermecsetting resin 3
of the portion is raised, and the flowability increases
with reduced viscosity. As a result, the thermosetting
resin 3 starts entering the gap between the board 1 and the
electronic component S by capillarity as in the first
empbodiment. Then, as the thermosetting resin 3 spreads in
the gap, the thermosetting resin 3 of the liquid glob 3F
located outside the electronic component mounting region la
1s heated and attracted into the gap with the viscosity
reduced Dby heating, and the 1liquid glob 3F gradually
becomes reduced in size. As a result, the greater part of

the thermosetting resin 3 placed in the form of the liquid



10

'__J
U

20

25

enters the gap between the board 1 and the el ectrodes
2 and seals the gap. Subsequently, by conti nuing
heating and 5 pressurizing by the thernoconpression
bondi ng head 7 as shown in Fig. 5D, the thernosetting
reacti on of the thernnsetting3 esin 3 progresses. As
aresult, aresin reinforcenment nenber 3R that

rei nforces the peripheries of the bonded portions
where the bunps 6 are netallically 10 bonded to the

tr W th,th red t.hernosetting resin 3 is.

PR S s g B Cara G o sBeb e o redion 1a
e S. Then, after the heating process, the

RS G, 9281 G G g oesd 7 f'o v edcuplaRd angy 2 and

froql the el ectronic conponent 5 as shown in Fig. 5E

i 3t & o &6Rpr essi on bondi ng head movi ng- avay

process). Then, by subsequently cooling the _

eIectronicSGgﬁﬁaﬁgﬁFly'to the nGPR&iNUeRFer athgating | and

t he processes of the electronic conponent nounting

POE SIS PGal PY et R PRABCEABPPEADEOB HoRdied oheede 7 as

el ectroni c conponent 5 to the electrodes 2 by 20

FECAN béRdi AgYics o&npl éhed. theEHOSR tERBIpr ss8at igBcond the

enbodi nent, an effect simlar to that of the first

ShSSTORERT 188N RS bt di TERIrRRe Presdmt secesdlt, a resin

enbodi nent is useful in a case where a thernosetting

FeSPAO @RI demparatiRellyeeasyififowads | thy BBrisheries of

used or in a case where a tine interval cannot be 34

&96i deended i mpnt itdnee hemet hehe ediumpsl abererd peoaésscally

to

bonded to the electrodes 2 with the cured thermosetting

resin 3 is formed in between the board 1 and the electronic
component 5. Then, after the heating process, the
thermocompression bonding head 7 is moved up and away from
the electronic component 5 as shown in Fig. 5E
(thermocompression bonding head moving-away process). Then,
by subsequently cooling the electronic component 5 to the
normal temperature, all the processes of the electronic
component mounting for electrically connecting the bumps 6
formed on the electronic component 5 to the electrodes 2 by
metal bonding is completed.

Also in the present second embodiment, an effect
similar to that of the first embodiment can be obtained.
The present second embodiment is useful in a case where a
thermosetting resin with a comparatively easy flowability

is used or in a case where a time interval cannot be
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the contact of the bunps with the electrodes and it is
concerned that the thernosetting resin fl ows beyond
the limt. That is, when a thernosetting resin 3 of
an intense 5 flowability is applied to the inside of
the electronic conponent nounfjing region la, it is
concerned that the trouble of filler interposing as a
consequence of the coverage of the electrodes 2 with
the thernosetting resin 3 that has excessively flowed

8081 864 0RuRL Rt 20CCUke HO¥RVEhe 1Ry @fﬁ%éﬂk&é“%rocess to
liquid glob 3A outside the electronic “conmponent

MRUNtNG 801 R “%easburﬂpéh%un:rnes AL seq odes %nd it is
enbodi nent, the occurrence of such a trouble ca

t 0 o] t he N
BEEENEL, ASnL L ETEIL AL o5 e
mever if.th

% {Pnse%ﬁénglées Regs Iéhgurgsefb gdga§é% gh%f ?%elntense

erm)settln resin IS cure

relnforC|n t.he_bonded ortions_of the
'IéﬁggéPg% e &P8¢ ?nge%DZ q% oBBﬁﬁﬂed‘%@ thg tﬁ%eCLrO“l“
t he heating process may be ended 20

SRRt \/\é‘?c"[ulrﬂcg”\‘gorrFﬁéOBOn‘g‘?etétcurl?n cerEd that the
f hernpset t sin 3 after the conpletion of the
Eﬂ%?ﬂg%efﬁin%l éﬁiléﬁte(?ﬁél?ﬁlraSEﬁbo&Qﬂéﬁ%ufEFQAnOf the
el ectroni c_conponent nounting nethod according 35 to
TRET T ® o° Enblgi ARt BPOR he? presRntnEnvRREPOREFEiNng resin 3

descrlbed next wth reference to the draw ngs. Figs
%%@t has excessively flowed and so on might occur. However,

by placing the 1liquid glob 3A outside the electronic
component mounting region 1la as in the present second
embodiment, the occurrence of such a trouble can be
prevented.

Also in the present second embodiment, the
heating process is continued until the thermosetting resin
3 1is cured. However, if the thermosetting resin 3 is cured
to a degree that the effect of reinforcing the bonded
portions of the bumps 6 and the electrodes 2 is obtained as
in the first embodiment, the heating process may be ended
without awalting for the complete curing of the
thermosetting resin 3 after the completion of the

thermosetting reaction.

(The Third Embodiment)

An electronic component mounting method according
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t hrough 7E are schematic process charts of the

el ectronic conponent nounting nethod of the present
third enmbodinment. 5 According to the electronic
conmponent nounting nethod of the present third
enbodi nent, the thernDsetting:{eS|n 3, which has
preparatorlly been supplied prlor to the nmounting of
the el ectronic conponent in the first enbodi mrent and
the second enbodi nent, is supplied in a

conpr essi on .bondi ng _process. In Fig a. .
Puré Fty" ﬁrgleg?P8§é§e§g gf gpﬁedPBEs an?avﬁn‘#ﬂn 1S
| ect roni.c_conpon i_S S|n1lar at shown in
RECETPSE dirbion Herlt , TaRaTB0NBs (6 tHAt 378" iPAS. Figs. 7

electrodes for connection are formed on its | ower

SUFPEEB. A F DySthenat ket PERFESEombGHdst Houhl? n@lectromc
nmet hod of the present third enbodi nent, the bunps 6
éP@poéﬁéétPP&QﬁP?gcéﬁﬁéEdeDEot@%ep%¢%%W?o€%érQ ?bOdlment
metal bonding by pressurizing the electronic

b6RPEASRE T aghlfste lasd radar decampdn ¢t speknfgnandrethod of
hol di ng the el ectronic conponent 20 5 by a

Cher rycorRdrtesshbhd beadiosy Mesdd  7tis¢ nicharmpsethose ofesin 3,
the first and second enbodi ments. At the start of the
wbiahi hgsopeenreirahoot lyhbeerl suppdned pomponent the mhenting
bunps 6 are first aligned in position with the
effettheodésc2roand asmphownti anFicge 7Brs25embhediment and the
t her noconpr essi on bonding head 7 that is holding the
36coetecembndé¢mennponént Supbgliededidowa t ohthmobompdession
1, pressurizing the bunps 6 against the el ectrodes 2
wohHing process.

In Fig. 7A, a plurality of electrodes 2 are
formed on a board 1. An electronic component 5 is similar
to that shown in the first embodiment, and bumps 6 that are
the electrodes for connection are formed on its lower
surface. Also by the electronic component mounting method
of the present third embodiment, the bumps 6 are
electrically connected to the electrodes 2 by metal bonding
by pressurizing the electronic component 5 against the
board 1 while sucking and holding the electronic component
5 by a thermocompression bonding head 7 similar to those of
the first and second embodiments.

At the start of the mounting operation of the
electronic component 5, the bumps 6 are first aligned in
position with the electrodes 2, and as shown in Fig. 7B,

the thermocompression bonding head 7 that is holding the
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heati ng (thernoconpressi on bondi ng process). At this
time, the heating of the electronic conponent 5 by
the 5 thernoconpressi on bondi ng head 7 has al ready
started, and the electronic conponent 5is in a
heated state. Then, a dlspens#gg nozzle 4 for resin
injection use is noved to a e of the
t her noconpr essi on bonding head 7 and put in a state
in mhich the resin can be discharged. 10 Then, as
Fi g. t hernpsettin in a :
equ nolrcm i smglonehgr g&d *?orﬂW‘ﬁeecgdldr?ﬁéhsFﬁg Qﬂ%zzk?%am L
j ecti.n g ernnsettln resin |ntq ,gap ,
ﬁﬁ%ﬂa%f%ﬁﬁ? 5 fro Y%p%oﬁboﬁ AtBTan €ih@ ﬁ&& gdgs 2 with
(resin inj ectlon rocess At this tine,
thr?éartﬂﬂ%t i eGP I 53 réhfquﬂjd?gzé:br%?sédm ngt fhis time,
contact with the heated electronic conponent 5 and
éntfer sPERe I {Ap By capid | aPtEGLA’NIEN Fﬁ@pﬂﬁﬁﬂﬁ 5 by the
enbodi nent. Then, by continuing heating and
M@m%qu @%@dm@rh@egnﬂré@i odl beadyngtheadd, and
7 as shown in Fig. 7D, 20 the thernosetting reaction
éfh e rﬁelq%fel?qms%tq:@m@om@@tnSP,lgrdéee?dsheaatseca gesuet, Zhen, a
resin reinforcement nenber 3R that reinforces the
Fersinsferiings iz e Hohded rpeini omg) eathieme wse banpsveéd to a
are nmetallically bonded to the electrodes 2 with the
cuded ahetmpséheirngcprepras8ibs bonkedg mdet weean@5put in a
the board 1 and the bunps 6. Then, after the 37
tshertreo conihessi arhebaredi ing qamodes il ddmrged.
t her noconpressi on bonding head 7 is noved up to stop
the heatin@hamd as shown in Fig. 7C, the thermosetting

resin 3 in a liquid form is discharged from the dispensing
nozzle 4, injecting the thermosetting resin 3 into a gap
between the electronic component 5 and the board 1 (resin
injection process). At this time, the thermosetting resin
3 1s fluidized by coming in contact with the heated
electronic component 5 and enters the gap by capillarity as
in the first embodiment.

Then, by continuing heating and pressurization by
the thermocompression bonding head 7 as shown in Fig. 7D,
the thermosetting reaction of the thermosetting resin 3
proceeds. As a result, a resin reinforcement member 3R
that reinforces the peripheries of the bonded portions
where the bumps 6 are metallically bonded to the electrodes
2 with the cured thermosetting resin 3 is formed in between

the board 1 and the bumps 6. Then, after the
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pressurization of the electronic conponent 5 as shown
in Fig. 7E. Then, by cooling the el ectronic conponent
5to 5 the nornmal tenperature, all the processes of
the el ectronic conmponent nounting for electrically
connecting the bunps 6 forned gn the electronic
conponent 5 to the el ectrodes 3 by netal bonding is
conpleted as in the first enbodinent. Also in the
present third enbodinent, if the 10 thernosetting
K 5m gured to,a deg¥Fe t hat the gffect of

reln SIS Tie BondEE B0t | BRSCEF St het Beinp's B P e ss ion
qﬁ% rode ZC{S obt.ained as in the first and second

J6di Hen he t hér nBESRAr e¥Bi 0hCboRBPRg procesr e and

ended wi t hout amaltlng for the conplete curing of

tpfﬁesl%”tlrﬁmet?fng} Nee PR EP R &F FREPEBRPFetd ons ofhown in
t he thernnsettlnqueactlon That is, in the present
thi%d "embodil®ent , Y hEOP héRFoddpreket orebigndragponent 5 to
process is contlnued at least until the gap between
tHe d1edtalorivPedaripoifenta B difte tiheo besgas 107 stifd |dledttronic
with the 20 thernosetting resin 3, and the bunps 6 and
tIRRA et dbté@tzzln%r‘éorreeéectcar:agclbond»edet:@geghehe Bgimps 6
descri bed above, according to the electronic
deryste mn mmﬁnahﬁ}Unﬁduﬂiqhmnandnﬂi5rtdlﬁhé|dkﬁctrodes 2 by
enbodi ment through the third enbodi nent, the
treeranto Sestrtd imgy riesiqen® lies 26 amdien ticheent iers t hengap ment .
bet ween the el ectronic conponent 5 38 and the board 1
by capil | ailtsp dini nght heptdeembcaminessieabodb@BdiNg if the
for netallically bonding the bunps 6 to the
thermosetting resin 3 is cured to a degree that the effect

of reinforcing the bonded portions of the bumps 6 and the
electrodes 2 1is obtained as in the first and second
embodiments, the thermocompression bonding process may be
ended without awaiting for the complete curing of the
thermosetting resin 3 after the completion of the
thermosetting reaction. That 1is, 1in the present third
embodiment, the thermocompression bonding process is
continued at least until the gap between the electronic
component 5 and the board 1 is filled with the
thermosetting resin 3, and the bumps 6 and the electrodes 2
are metallically bonded together.

As described above, according to the electronic
component mounting method described in the first embodiment
through the third embodiment, the thermosetting resin 3 is

made to enter the gap between the electronic component 5
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el ectrodes 2, or the thernosetting resin 3 is injected
into the gap between the el ectronic conponent 5 and
the board 1 5 during the thernoconpression bondi ng. As
a result, during the electronic conmponent nounting
for bonding the bunps to the egectrodes and seal i ng
the gap between the el ectronic conponent and the
board with a resin by either the "postcoating" or
“precoating” resin placing nethod, the 10 follow ng
r%yb_e that(pas Qccurr.e can be, preve ed That is,

T st |ng¢”féfff é%ﬁf%@ Vel "Ll g sidiqgprpression
ft t he net al i.n f t s and the
%1 C{lrnogbles Osronétl‘?“r?gg“égﬂfgé’ go%%fg‘gp T t R MATer rfal to  the
stres%aﬁ%gkes effect on t he bonded portions of the
HirG P tHeS dbol iy Pricdsed into

after t he netal bond| and m nute cracks and

ke %%%Wﬁe“nt?%ee%%ﬁaéﬂnlﬁoﬁpm8ﬁ§eaFréa@@dbéﬁ@réoard 1
the resin seallng Is perfornmed. In contrast to this,
SO e ot Rerenet @rR Fons £OR oRPDAENT - nﬁ@nﬁlﬁyaﬂﬁduxﬁuring
of the present invention, the peripheries 20 of the
BoYrd eril grolr £ ¢ oS @@m@¢@e®bn®@uahenehéoel@@hd@destaeebumos to
reinforced wwth the sealing resin that has al ready
Féen cloetnedey enfededuriingg the capl bagwprocess aflteartronic
the netal bonding, and therefore, neither breakage
emEreEdks  afind he:heborixslm’rcporwiiuins a s wmused dy tdiecher the
thermal stress. The 25 effect beconmes remarkable in
decortdaride 't hotrhe" peecct i bng" 3% edim sipzecand pnéchod, the
due to the downsi zing of electronic conmponents and
dlosld quairtg cudcard e vitient Iread-da@er sl defn ikse prevented.

That 1is, the "postcoating"” for injecting the
sealing resin after the metal bonding of the bumps and the
electrodes sometimes causes a case where the thermal stress
takes effect on the bonded portions of the bumps and the
electrodes during the cooling process after the metal
bonding, and minute cracks and breakage occur in the bonded
portions already before the resin sealing is performed. 1In
contrast to this, according to the electronic component
mounting method of the present invention, the peripheries
of the bonded portions of the bumps and the electrodes are
reinforced with the sealing resin that has already been
thermally cured during the cooling process after the metal
bonding, and therefore, neither breakage nor cracks of the
bonded portions 1is caused by the thermal stress. The

effect becomes remarkable in accordance with the reductions
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adopted in the case of bonding the bunps w th sol der.
Mor eover, the "precoating" for applying the 5 sealing
resin before the nmounting of the electronic conponent
tends to generate voids that air bubbles are mxed in
the sealing resin, not only |q99|r|ng the strength of
the sealing resin as the resin Teinforcenment nenber
but al so causing the danmaged of the conmponent as a
consequence 10 of breakage due to the expansion of the

;Ete£P§£ Q:nggiﬁgg &§s€ @@e %ehegtkggh Eerfp gctronic

ter con rast tO th eC(%TOﬁI

onen nDun net ho t he prese i nventi on,
e e B s hae e Phorng Mhiiul eAi o Habger is

ent r ap_bet wee e electronic i5 conponent
SﬁapFﬁg BBaﬁag EGﬁFtﬂé gﬁag68ﬁt|%ﬁ SFPRe W& e SOLERF ¢
corrponent I’TDUHtI n re |on does not | eave air as
bubbl es i n"'PhEC 38 rand Eher ARPLHLING T 0 FPEVeAPPLKENT  the
occurrence of voids. Furthernore, according to the
EFBLEPBNi € SSdRpomSHoTfountity RRERbtN®f Phe phesenmtleggronic
i nvention, the thernnsettlng resin is made to enter
Fﬁ@pﬁaﬁntbe?ﬁ%éﬁ tY9e BBAFH2ERM Yhide| éd@ronpér bubbles are
conponent in the state in which the bunps are put in
BonfdctPwibR FRelénectredas. notherdbori@padvendi the strength
resin including a filler for adjusting the physica
pEoarct ises lamgerr somdiay ke usedint heipfobteme25 mhaber but
the filler is interposed in between the bunps and the
40soelkeagtsiodes heart dree grb vaeht elde f compogentr erga kbnisequence
to be noted that, by properly conbining the
of breakage due to the expansion of the internal gas in the
case where heating 1s performed after mounting. In
contrast to this, the electronic component mounting method
of the present invention, by which the sealing resin in the
liquid form is made to enter the gap between the electronic
component and the board from the end portion of the
electronic component mounting region, does not leave air as
bubbles in <the gap and therefore able to prevent the
occurrence of voids. Furthermore, according to the
electronic component mounting method of the ©present
invention, the thermosetting resin is made to enter the gap
between the board and the electronic component in the state
in which the bumps are put in contact with the electrodes.
Therefore, even if a resin including a filler for adjusting

the physica! properties after bonding is used, the problem

that the filler is interposed in between the bumps and the
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arbitrary enbodi nents of the aforenentioned vari ous
enbodi nents, the effects possessed by them can be
produced. 5 Although the present invention has been
fully described in connection with the preferred
enbodi nents thereof with refQ%§nce to the
acconpanying drawings, it is 0 be noted that various
changes and nodifications are apparent to those
skilled in the art. Such changes and 10 nodifi cati ons
e ckooheunder slopd.as ol ddeg WL hhe  scape of

resent invention as define e aﬁpended

clainms unless.th epart therefrom The entire o .
disclosureﬁgflfagﬁn §enﬁgan?naﬁppgbc§FPBﬁrN8.Comblnlng the
203?-306122 filed on October 20, 2005, 15 incl udjng
GPEGITRENt | OO HITAGS afd cl Alfis fOTORREH O S e
i ncorporated herein by reference in its entirety.
|eﬂlgP8§tlF“i‘93|tsAp6Ihiec§5ifleFtt§ PRESEFPEEE B 6h€6‘nﬁ8ﬁeéﬁ produced.
nmounting nethod of the 20 present invention has the

ef fect thatltheUgonding &Y | iinyeafiep nbamtibggn fully
can be secured and is useful for the field in which

A6 CRERSE ngni sCeRPeFRECBUtWHYY dhect Hredlerasshegipaginents
the bunps forned on the electronic conponent to the
éheserddes ol ance Hed boes dabyonpeayin@sdbandinag. it is
41 CLAIM5S 1. An el ectronic conponent nounting nethod

ftor bel exttrdtalkhytconmettihg dhamessf oendd rpdiiahications are
el ectronic

apparent to those skilled in the art. Such changes and

various

modifications are to be understood as included within the
scope of the present invention as defined by the appended
claims unless they depart therefrom.

The entire disclosure of Japanese Patent
Application No. 2005-306122 filed on October 20, 2005,
including specification, drawings and claims for patent,

are incorporated herein by reference in its entirety.

Industrial Applicability

The electronic component mounting method of the
present invention has the effect that the bonding
reliability after mounting can be secured and is useful for
the field in which the mounting 1is carried out by
electrical connecting the bumps formed on the electronic
component to the electrodes formed on the board by metal

bonding.
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5 conponent to electrodes fornmed in an el ectronic

conponent nounting region on a board by netal bonding,
conprising: placing a liquid thernosetting resin in a
liquid glob state on a surface of the board so that

one portion of the thernosetting resin is arranged

i nside the electronic 10 conpoﬁ%nt nmounti ng regi on and

a remaining portion of a Iliquid nmeasure of the
thernosetting resin greater than that of the one

portion is arranged outside the electronic conponent
nmounti ng regi on; novi ng domﬁLQIMHernDconpression

bondi ng head 15 which holds the el ectronic conponent

to the board, and then bringing a bunp formation

surface of the electronic conponent in contact with

the ore portl orf BICEHEN1¢ heFpBBeRENhg MesnhAing t ethod for
liquid glob state while pressurizing the bunps
£JEGISH Ghe Yol enysdesingf  thentsoarf sl canty yiamg @utectronic
nmet al bonding of the bunps and the el ectrodes by
reatiofgtthet @l edecdonpdecorfpome® by theelectronic component
t her noconpr essi on bonding head in a state in which the

ey iare yEradssurdrz ed agaicngty titess sdll égtrrddces, cwhiplré sing:
heating the thernosetting resin so that entry of the

t her noset t il @25 g esi hidwid hehérgosdtglod state iAt@ diquid
gap between the board 42 and the el ectronic conponent
igldidhes teltectarond GuatReNet tHOWYd 1ty JedHet iche portion of
pronoted and thernosetting reaction of the

thhey noisetiiico gt t &sg Nrebiah ikass e efed theigapths electronic
pronot ed, thereby bonding the el ectronic conponent to
tddponent mounting region and a remaining portion of a

liquid measure of the thermosetting resin greater than that
of the one portion is arranged outside the electronic
component mounting region;

moving down a thermocompression bonding head
which holds the electronic component to the board, and then
bringing a bump formation surface of the electronic
component in contact with the one portion of the
thermosetting resin in the liquid glob state while
pressurizing the bumps against the electrodes of the board;

carrying out metal bonding of the bumps and the
electrodes by heating the electronic component by the
thermocompression bonding head in a state 1in which the
bumps are pressurized against the electrodes, while heating
the thermosetting resin so that entry of the thermosetting

resin 1in the liquid glob state into a gap between the board
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5 board via cured thernosetting resin; and then noving
t he t hernoconpressi on bondi ng head away fromthe

el ectroni ¢ conmponent, thereby nounting the electronic
conponent on the board. 10 2. The el ectronic conponent
nmounting nethod as defined in,¢claim1, wherein the
one portion of the thernosetti'ng resinin the liquid
glob state is placed so as not to cover the

el ectrodes of the board in the electronic conponent

t] reqgion, 3. T ectroni.c c ng .
Tohe 18 RERRSHoRE® e b e CETRer B R pneomponent
liquid thernpsetting resin is aced by applying the.
redrdoe t 9 Fost hosreTorRe i ToferByefhe tbargs ttion of
and a _shape of the liquid glob such 20 that the gne .
30 PR eoRosRG CEPGul OBt o0 T8 aRr aiged TRETHE . SPE gep s
el ectronj c conmpaonent nmounting regi on and the renainin%
BOIACST Yf | %k?BéaP%PdFPauitg“ene%ﬁﬁtef%lct heomponent To the
thernopsetting resin is arranged outside the

SICECT Ortic RBIPoNSFEMRSEHEIRY  Geedilon ats! fi&¥eFed by t he
application of the thernosetting 25 resin. 43 4. The

el ectr oni c "eoRPEnehfe MU TS R HOTE &) dePnAéadi nhead away
claim3, wherein the liquid glob of the thernosetting
&M ihe or AREChYORpHl yiasFRMNEIther N3¢ g MBUpgsng  the
into an integrated shape conprising a |iquid glob body
[Faretdi tone ner e nutts icde thiee belegstr oni ¢ conponent

2. The electronic component mounting method as
defined in <c¢laim 1, wherein the one portion of the
thermosetting resin in the liquid glob state is placed so
as not to cover the electrodes of the board in the

electronic component mounting region.

3. The electronic component mounting method as
defined in claim 1, wherein the liquid thermosetting resin
is placed by applying the thermosetting resin onto the
surface of the board, and a shape of the liquid glob such
that the one portion of the liquid glob is arranged in the
electronic component mounting region and the remaining
portion of the greater liguid measure of the thermosetting
resin 1is arranged outside the electronic component mounting
region is formed by the applicatiorn of the thermosetting

resin.
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nounting region and a tongue-shaped portion which
projects fromthe liquid glob body portion and has a
end portion reaching the inside of the electronic
conmponent nounting 10 region. 5. The electronic
conponent nounting net hod as gffined in claiml,
wherein heating of the thernosétting resin by the

t her noconpr essi on bondi ng head is continuously 15
performed until the thernosetting resin is cured. 6.
An el ectroni c conponent nounting nethod for

el ectrically connecting bunps fornmed on an el ectronic

conpoQFnt tg\elec}rqﬁes formed in an el ectronic
conponent 20 SodntT Ny et on“OFPA Boar dMBYhefd] method  as

bondi n conprising: _placing a liquid thernosetting
(SIS @101 GUidd™ glob I dh & Sur i it GiRP t g the

el ectroni c conponent nounting region of the board, o

TP SFovint 78t o donpre &S b Yo oA Ing e dd e 2B spiagetting
hol ds the el ectronic conponent to the board, and then
A£3518Y e880PiI AThglPReIbahRPS Adeintst CPRBr éFéREr gdesighid glob
the board while flowi ng one portion of the liquid
sty ofPottid ont harkaseedi nguEesiia ptlaeed rasiael @ heomponent
el ectronic conponent nounting region so that the one
Foitoma exrhies | azd de 6pnsuehehepedt pomitd coonghdrentorojects
nounting region thereby bringing the thernopsetting
rfgsimn et Bégorid pprelh oholp ganttactn watd hasbuamrpend portion
formati on surface of the el ectronic conponent;
caaanimyg otbhe nmetnalideondf nghef e torpisc andmphaent mounting

region.

5. The electronic component mounting method as
defined 1in claim 1, wherein heating of the thermosetting
resin by the thermocompression bonding head is continuously

performed until the thermosetting resin is cured.

6. An electronic component mounting method for
electrically connecting bumps formed on an electronic
component to electrodes formed in an electronic component
mounting region of a board by metal bonding, comprising:

placing a liquid thermosetting resin in a liquid
glob state on a surface outside the electronic component
mounting region of the board;

moving down a thermocompression bonding head

which holds the electronic component to the board, and then



10

15

20

25

el ectrodes by heating the el ectronic conponent by the

10 t hernoconpressi on bonding head in a state in which

the bunps are pressurized agai nst the el ectrodes,

while heating the thernposetting resin so that entry

of the thernosetting resin in the liquid glob state

into a gap between the board “hd the el ectronic

conmponent in the electronic conmponent 15 nounti ng

region is pronoted and thernosetting reaction of the
thernosetting resin which has entered the IS R
BF 6ot 8d 2 PRoF @By THOWH MPLHE ol €2t r ShFC-EoponeAt thg Poard
the board via cured thernosetting resin, and then .
WOViRg fhe“EREr nBRBNpPREST M bohdi M helad Wby 9% ©f the
fromthe el ectronic conponent, thereby nounting the ,
eheerPsRALE LRENpERAeAt POACEReCBGaLES EheTRE c6It&SF i onicemponent
conponent nounting nmethod as defined in claim6,
WREPEL ATt FEIdemt ot BRaE hehe2Bnchathiisiaant | hga¢ksf ninside of
with the el ectronic conponent is 45 achieved by

bhendg ey tree ighec pope i ent oftouhé inkermasietnt | hjereegi Rringing
whi ch has flowed into the el ectronic conponent
fbantihegmnoegitdn nion reeritractt witd ¢he pbetiepniic contact with
conponent after the bunps are pressurized agai nst the

el butpodesmabiBn Anrékeet pnittec edparienh imowotipogent ;

nmet hod for electrically connecting bunps fornmed on an

el ectroni ccaconpogentutt onet £t boddsnforfedtien lammps and the
el ectroni ¢ conponent nounting region of a board by

getalk rbaadi ngy cleaptisgngthe electronic component by the

thermocompression bonding head in a state in which the
bumps are pressurized against the electrodes, while heating
the thermosetting resin so that entry of the thermosetting
resin in the liquid glob state into a gap between the board
and the electronic component in the electronic component
mounting region 1is promoted and thermosetting reaction of
the thermosetting resin which has entered the gap 1is
promoted, thereby bonding the electronic component to the
board via cured thermosetting resin; and then

moving the thermocompression bonding head away
from the electronic component, thereby mounting the

electronic component on the board.

7. The electronic component mounting method as
defined in claim o, wherein the contact of the

thermosetting resin with the electronic component 1is
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10 a thernoconpression bondi ng process for noving
down a thernoconpressi on bondi ng head which hol ds the
el ectroni c conponent to the board and heating the
bunps while pressurizing the bunps agai nst the

el ectrodes of the board; and %; a resin injection
process for injecting a quui& t hernosetting resin
into a gap between the electronic conponent nounti ng
regi on of the board and the el ectronic conponent

during the thernoconpressi on bondi_ng process erein_ .
35h L Rlefn B ConDs BU | GO bona: A TprCodst | Se cEREFRGsgTTLng
at least_until the g pis filled with the '
fRerfos¥ftFAg résin iﬂde?helﬁuﬁpstBFe RefalFPeaf| ycomponent
bonded to the electrodes. 25 9. The el ectronic _
EBHPOABAt TRFEURT ng” nétRod Cds ¥6th défiene’t § H- 19l m gomponent
wherei n the thernoconpression bonding process is
ebhEIrnGBE BHIPF £KE PREFABSEEEFNgIrésshA fhPlI edecFrROERE-

gap i s cured.

8. An electronic component mounting method for
electrically connecting bumps formed on an electronic
component to electrodes formed in an electronic component
mounting region of a board by metal bonding, comprising:

a thermocompression bonding process for moving
down a thermocompression bonding head which holds the
electronic component to the board and heating the bumps
while pressurizing the bumps against the electrodes of the
board; and

a resin injection process for injecting a liquid
thermosetting resin 1into a gap between the electronic
component mounting region of the board and the electronic
component during the thermocompression bonding process,
wherein

the thermocompression bonding process is
continued at least wuntil the gap 1is filled with <the
thermosetting resin and the bumps are metalilically bonded

to the electrodes.

9. The electronrnic component mounting method as
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defined in claim 8, wherein the thermocompression bonding
process is continued until the thermosetting resin £filled

in the gap is cured.



