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1 DE CUPTIO:N E ECTRONICC COMPONENT MO7NTTNG METHOD
Technical Fielci The present invention relates to an electronic component
mounting method for metallically bonding bumps formed on an electronic
component to electrodes of a board. 10 Background Art An electronic
component on the lower surface which %umps for connection are
provided, such as a flip chip and CSP (Chip Size Package), are mounted
by metallically bonding the bumps to the electrodes of a board. 15 Then,
it is generally performed to seal abgap hetweeithe electronic component
and the board with a thermosetting resin such as epoxy resin in the
mounting process ‘refer to, for examole, japanese patent application pub
icai on No. H06-333925). This has an effect nail bonding reliability 2C
after the mountifg€an be'Seeured By ¥BdiciHgathelfiaMstess
generated 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, ﬁAsc% @egq%q 8f the resi:i scaling, a method by so-- 2S al._ed "p sti
oating" for injecting a therm e-=zi' g resin nto the gap between the elect::o

-ic componenand the. hoar afteyhe metal bonding . humps and the
el ode: (refer to, forexample, Japanese paten__application
component mounting method for metallically bonding bumps

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 by
metallically bonding the bumps to the electrodes of a board.
Then, 1t is 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 dgenerated 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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pub’icat on DTo. 73147) and a r mettod by so caller 5 "preco_at_ng" for
previously app- lying a thermosetting resin onto the board prior to the
mounting of the electronic component on the board (refer to, for example,
Japanese patent application publication No. 2000-58597) have
conventiona_ly been known. 10 Disclosure of Invent'-on Proble_ms to, be
Solved by the Invention However, even when the resin sealing is
performed by either the "postcoating” or "precoating 11 method 15
deséribediabove, thetroubles teseribedmasfollowscegeur due tend the board
characteristics inherent to each of the methods. First, in the case of resin
sealifig by-"Bostedating e tasit; Bfinjécted intontite gapibetweendthec trodes
electronic component and the board after the bumps and the electrodes
20 are Thetaliitally BoHged t6g8tHEE This) #herefsre, hasa edé?(;ct.am@i lacatlon
re-nfarcino, effect by the resin ling cannolt be obtaiger. in the meta i
b%ndt-lig(]: %trtégélss.g%at éﬁj tﬂr%e%_a %ag_ stred<'Caused By ﬁ??@xpéh\éitolri o-called
i het n d the el..c_rcnic component take. ,

cftest on the banded p one of e hmpe T aTCT L o (B PGde i i eein
GiGACllil therhles iy €108 g:state g....{0) glevated Jemperature in. o, ¢
the metal bondi.na process to the

component on the board (refer to, for example, Japanese

patent application publication No. 2000-58597) have

conventionally been known.

Disclosure of Invention
Problems to be Solved by the Invention

However, even when the resin sealing is performed
by elther the "postcoating” or "precoating" method
described above, the troubles described és follows occur
due to characteristics inherent to each of the methods.
First, in the case of resin sealing by "postcoating", the
resin 1is injected 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 is, 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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normal- _emperature, and minute cracks a--d breakage sometimes occur

jr, the bonded portions already before the resin sealing is performed.

Such a trouble tends to occur as the bumps are reduced in size and pitch

in accordance with the downsizing of electronic components and as lead-

free solder is increasingly adopted in a solder bonding of the bumps. This
becomes a big problem in securing the 10 bonding reliability. Moreover,

the resin seal'-ng by "precoating” has a drawback that voids of air
Bubblesentetriryinthe sealihir Tesin tendtoroccurauetodhed state at an
pressurization of the electronic component against the board in a state in

WHIEK %i5%He Fedi i applicd ohfto the Boardl Thattisntherair bubblesdn the the
gap %oryetin%%sfn remain as voids due to the spread of the resin in a state

in which air is-Gontined In “the gaPhetwieRthé eleEFanit compbAentangakage

t uri rocess that the resin previously supplied 20 before
tﬁgﬁgﬁ&engen# rr&ngcoEt!};?tiFr)llg8 iset zb?'ea%d) by the Igvgé SUPfacE of fifddlelfsnice the

campenent Morgover, a solyent constituent and maoist -~ the resin are
gasified during the he ti?i)t_lg in the me _gldbonc?i%%%ége%%, gﬁ je bO occur

g%ifieﬂegal’sltﬁﬂ@i%@ss tﬂeﬁjﬂc@é theesing im.La d y.generating Vg%soipdance
a case thatthe 9 rcin confined inth _gasp betweenL_e kand and t,;e
with the downsizing of electronic components and as lead-
free solder is increasingly adopted in a solder bonding of
the Dbumps. This becomes a big problem in securing the
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 1is applied onto the board. That is, 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 1is 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 remalns as it is in

the resin, similarly generating voids 1in a case that the
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electronic coimocnent in the me al bonding process. Such voids do not

only impair the strength of the seating resin as a resin reinfo.rC mem'_

nemher, but. also causes the damage of the component as a

consequence of breakage due to the expansion of the internal gas when

it is heated after mounting. Therefore, it is desired to prevent the

occurrence of voids as far as possible. urthermore,a resin including filler is

often 10 used as the resin material to adjust the physical properties

(coefficient o-Cmearexpansiontéte.) &P bonding tcaringy; Howewver, and  the
E) n such a resin is used for -esin sealin ‘precoating”, there is

problerh tHat se= CaRed Ghterpdsing® of the %fﬂlér inftPosed betweentthe Such

15 electr des nd th bum S accurs, impairing the reliability after
bon(gie 8 céor mgﬂ/?}/here 54 res?l%tlc%ﬁ%f% Pedin indiiding fildre resin

%@nmtz@s':isledr@lm?&é‘xﬁ@RQn%e%éhOd toregfoatlnga As desgrlb 2nage

above, it is difficult to 20 sufficiently secure the reinforcing ersrect by resin

sealinge everwhenthe gesin sealingds achieved by gither, method of fo, the

"postcoating” or "precoaling” by the electronic component mount- method
forma’rsal@rcaitybondiac thetammps heseetrodes and;sealing the mountinge + o

gap between the --'~ el ectrcnic compoicn- and the hoard with resi=i.
Theteforey C atTelFrechdrewp,nent m"ug Lindee tyod, whd sopresdhe  the
occurrence of voilds as far as possible.

Furthermore, "a resin including filler is often
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 "interposing" 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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problems and is excellent it the bonding reliability ufte, mounting, is

demanded. r;.r. ;hiect: of ins present invention. is to improve the above

issues and to provide an electronic component mounting method, which

is able to sufficiently secure the reinforging effect ly resin sealing and .

excellent ,n the bonding re_iabiliny after mounting. 10 Means for solving

the Subject :n order to accomplish these and other ob-ects, the present

Eiir;‘l)\/eégyon‘ has the following constitutions. According is a first aspec of nhe

present invention, tHéte IS providédarn elettrBric tomponentl5 mounting the
or electrically connecting bumps formed on an electronic

%%%%%“{e@m o glejétsrogé{sc (‘Elr?neéagnlarh elettrBRie Compotfeht mduriting after

Iﬁgg@gi%g board, by metal, bonding, comprising: p-acing a liquid
thermosetting resin in a liquid 2C glen state on a surface of the board so

that one or iom ofthe mergpsgngﬂlgdgggleiﬁ@r@gggg‘Eqsoide the electronic
component mounting region and a remaining portion of a ﬂquid measure " ©¢

‘gfthestnereiosett garesingreater thanthat of the one portions a ranged o .e
outside the a JeC.. t-On]L ---+ onroc"lent mounting regi.on; moving down
Tptherrieeompréssior: boriding headble to sufficiently secure the

reinforcing effect by resin sealing and excellent in the

bonding reliability after mounting.

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 1s ©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 liguid thermosetting resin in a liquid
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 érranged outside the electronic

component mounting region;
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holds the e |_r c'-ronic com:,c ~e.i’, 10 the board, and then bring-ng a

hump formation surface of the electronic component in contact with the e

portion of the thermosetting resin in the licraid glob state while

pressurizing the bumps against the electgodes of the board; carrying out

metal bonding of the bumps and the electrodes by heating he electronic

component. by the thermocorpression bonding head in a state in which

the 1C bumps are pressurized against the electrodes, while heating the

thermosetting Fesin’sd thaPehtry of thelthenmosetting sresimin thediquidy  head
lob state into a cap between the board and the electronic component in

%Eje?ébtltb?ﬂ%sc&ﬁﬁoﬁéﬁtcmﬁﬁg tégieRis prometedandcoard, and then

tEer,mosetting geaqgion of 1% ..he thermosetting resin which has enteree
t

e gap is “promoted, thereby Bhuiy the BléctiGific cOmponés - -&-afigronic

board via cured tgerrrg)&e;@ resin;.at d then moving the ‘ B ﬁ
thermocompression bondiﬁgcghtead%%/var}i/ fr§r%ethe 8é%tr0|%8%5h%neﬁt the

thershymeunting the 2C; lectron-c gomponent on the &‘ﬁ?%gd- Aceording e

to a second aspen’ of the present invention, there is provided the

eleetranie comppnent moupting methad-as de_inethe first. aspect, ; . board;
wherein the one per--'-.-,- of the thermn.eLtiur resin in the liquid glob 2 ~

state is placed-so mginot tocavexcthe elestrodes f tor_ @6, ibfi€ps and the
_ecLron.i c ¢ m ~.:ent mo-onttog red o.-. According -0 a 7- rd aspect of
tﬁé@?é§§ﬂ?5 by heating the 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 ligquid glob Stéte into a gap between the board
and the electronic component in the electronic component
mounting region is 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.

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 liguid glob

state 1s placed so as not to cover the electrodes of the
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nvention, there is provided tine e ec.'tronic component mount.inc method

as defined in the inaL aspec, wherein the |_q,-: i ¢ herreos e ttin.c sin is

placed by app'y i ng the thormose-.ting resin onto the surface of the

board, and a shape of the liquid glob sug¢h that the one portion of the

liquid glob is arranged in the electronic component mount ng region a_nd

the remaining portion of the greater to Liquid measure of the ermcsetting

resinis arra.nge_c. outside the electronic component. mounting region

iSTGrved bythe application of thecthermesettinguresina Aceerging to a

fourth aspect of the -present n've ition, there is provided the €', r_'=_-onii

c component 43Gf66htig niethod as definéd ir #ie third aspectwheneiresent

the liquid. glob of the. thermosetting resin s formed by applvi.ng the

thermbdettify redinGhto art itedrated Sshbe ‘domprisifg A Qtguid Gleronent
0 ion arranged, outside the electronic component mounting; region.

gnr?gygc%or? uenlgﬁgggd 20 pdcf?t%l}?%rﬁ1 W icﬁlprto%eectg ont tHETiGUId gloB Body  the

Aortign and has.g.end portion re.at jig the inside of the electronic

1 33 the
component mounting _-egion. ccrcingtofhaspec h sent |nvé>n]tr\’61r1r,“9j ¢

titresisrrovided:the E&Qﬁﬁorbﬁ_g&om}ﬁ’@n%nutr TUln '%~f"3cik£{em;8g]£9¢98pand a
dP"aned_n the first a pet-, wherein heating of the thermosettsriq resin by

thhahlexisdcainp, -ession dbariding beadhiswecat r.upusiyperformed Un- s the
t??quid glob 1s arranged in the electronic component
mounting region and the remaining portion of the greater
liguid measure of the thermosetting resin is arranged
outside the electronic component mounting region 1s formed
by the application of the thermosetting resin.

According to a fourth aspect of the present
invention, there 1is 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 thermecsetting 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 1s provided the electronic component

mounting method as defined in the first aspect, wherein
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thermosetting resin is ri:red. According tc a sixth aspect of the preseri
~nventlon, ~tie-- e is provided an electronic component mounting method
for electrically connecting '‘bumps formed on an electronic component to
electrodes formea in an electronic component mounting region of a hoard
by me:a_ bonding, comprising: -0 placing a liquid thermosetting resin in a
liquid glob state on a surface outside the electronic component moun_inc
region of the Hoard; moving down a thermocompressiori bonding head
Wﬁ%ﬁﬂﬂﬂd§ﬁuﬁ@@cﬁbﬁ%ﬂﬁﬁmﬁﬁkﬂmiaﬂﬂﬂbom@,ahétmwéﬂhocompression
ressurizing the bumps against the electrodes of the boa-d while flowing
e Porfon of thedquidi§lob 6Fthe thepmesettingresifcplaeed outside the the
%Igctronic component mounting region so that t_hie one portion reaches
inside of the-elaetrofic comporeht mounting region thereby bringing 20
the thermosetg@% (g%sfig rg)f thecgne £ortio.n i@hcon'-act with a bump forma
ion surface 0”1 he electronic componént’ carryi Gt metdl bohdfg &f esent

thesaurmps and the,elec_Todes by healing he glectronic componentby the
tiermo empress: or bonding head in a state ir_ which the 25 bumps & H°"e"
Sﬁiifht.eﬂgagﬁé&%{&lﬁcfomoé@éc@}i%%i_la}i'egn]necting bumps formed on
an electronic component to electrodes formed in an
electronic component mounting region of a board by metal
bonding, comprising:

placing a liguid thermosetting resin in a liquid
glob state on a surface outside thé 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 liguid 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 portion 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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the thermosetting resin sc L,at entry of the Lherm, tting resin in the liquid

g]ob ate into a gap between the. board and the electronic component in

the electronic componen- mouunting region i s promoted and thermose'. ti

t g _saction of 5 the thermosetting c, s which h t a s ontered -ham dap
promoted, thereby bonding the electronic component to ' _he hoard via

cured thermoset-ing resin; and then moving the the.rmocompression

bonding head away fr Cm the elecrroni C component, thereby mounting

thee 10'6t6861iE tonfboheRt-Bn fife iddrt. Accordingfto Eseverthaspect: i ng
of the present invention, there is provided the electronic component
riotinting'mé&tHod asiiefihet i the Sikth aspect awRriR te'contadteofboard

thr? dth%r}@osg%ngtrresm,wnh the electronic 15 component is achieved by

bringing the one portion of tha" thatmose-tifg fe&in Vitizh Ha fidwedPmenent
the glectrgnic .component mounting region int%og}%%t tsr\/1¥igjcthe electronic
stthe

component after the bumps are press-,-] zed again elétrodes 260 ©f

Aseording 6,38 £ighth aspect of the present /invention, there isprovided |
an electronic component mounting method for elect ready connecting” ~

dimes formedtone aete-eetroni ie gormpenentde elestrodes imed han + o the
electronzc component mounting region of a board by Me-a_ bonding,
@@m@@sﬂﬂﬁ 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 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 is 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 n thermocomprL ., on bo na~nq process for movang Ow-, a
the=ocompressio bending head wh..ch holds the lectrona component to

the the board and i;ea..ino the bumps while pressurizing the bumps

aga_ns'. the riceorodes of the 5 board;-afd a resin injection process f_or
injecting a Liquid thermosetting resin into a gap between the electronic
component mounting region of the board and the electronic component

during the '--hermo:;omDress_on bending process, 10 wherein the .
thermocompréssior bondingproeess is: cantinded @t leastuntit thegap isoving
filled wit:-_ the thermosetting resin and the bumps are metallically bonded

G e elétrddEs 17 AEEording 16" nintRaspect dithel predenthinvention, the

tehfre Is gro,vided the electronic component mounting method as defined

ir * the Eighttt asped SWhere-F© th%eﬁﬁ@d@%p?éé%ioﬁ%*hﬁ?@ prBEessumps
e e QA ool L ane DAR e TUeiZhes of the

Effects of the Invention According {6, thé %?elsnebnf inve
thermgecompyession bonding of metallically bonding the :Dumps

a resin 1injection process for injecting a liquid
thermosetting resin into 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 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 is 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 1is cured.

Effects of the Invention

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

the thermocompression  bonding head, by making the
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the electrodes e} Heating the ele tronic component by 2 the hermoc om}
ession bonding head, by mat:1 ~c the 11 tnermc sett f ng resin enter the

§ap betwee” -hc el _ ct cor_i ¢ component and the board -by "capillarity"

or injecting the liquid thermosetting resip-into the gap between th_e

electronic component and the board during the thermocomoression

bonding, an electronic component mounting method capable of

preventing the occurrence of voids due to the confinement of air bubbles

i (PETSEENRG YBSin. - EGftRerfiorethe hfounting methotkcapable of Lectronic

reinforcing the bonded portions of the bumps and the electrodes with the

TOTREMT ety reSindh &L alkeady baenthermidlly'e _qgmargmtre?@ the
nd preventing the breakage of the bonded portions due to the therma

zt%gélilf;jen&gfge%stﬁ%%:%oﬁng process aﬁ‘é?%et%%on(ﬁﬁ@. between the

tly, the ' ethad excellent in the bonding reliability
g‘%gré %%%%%r% is p%@%%%%%g Brief Bg;crip%i%ﬁ of D%éjv?/ﬁ%s Th%% Hhg the

eieraspesis:andiealinss,ef e prasentiguention wil hegome cleay

) ! : Fntd@&¥nting
from the following description taken in conjunction W|th e preferred .
emboedimentsahereaf with-reference ¢o the acecompanying drawings;dn e +o

?@gjlconfinement of air Dbubbles in the sealing resin.
Furthermore, the mounting method capable of reinforcing the
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 cooling 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;
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Fig. 1A is an explanatory view of a orocess of an electronic component
mounting method according a _first embodiment of the present invention,
showing a state in 25 o:wh..ich a thermosetting resin is placed; 12 B Fig .

I R an explanatory view of a process =- t{lg electronic, component

mounting method of the first embodiment following Fig. 1A, showing it

state in whim bumps are thermoccr,;p_es ion bor.ded to electrodes; Pi(,!-

12 is an explanatory view of a process the electronic component

mounting methodief the fifss embodiment faltowing 1 g.iBo ShOWiRG-8css o+
state in which the thermosetting resin enters a gap between an electronic
dotfiporferit anta beardCTr Fits fittis ancexplamatorywiensaf aprocess-of £irst
the electronic component mounting method of the first embodiment
foliowing g “12- Showihg'd s=até in which thé aresirpis thermallyecured; which
@kafsisaalf‘d explanatory view of a process a 15 the electronic component
mounting method of the first embodimert fsifbwifig Fig Gt Shefdrg a state

in which the ronic.companent is mounted on the board; Fig. 2A is a
schematic exS%g(r?tétor%/CCviefv%o a rgﬁﬁ%?r%%%g%ﬁ?/enﬁoer% Shelssiies of
GOTAPORERITAURAUNG component mounting method of the first

embodiment following Fig. 1B, showing a state in which the
thermosetting resin enters a gap between an electronic
component and a board;

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

Fig. 1E 1s 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
liguid glob is placed;

Fig. 2B is a schematic explanatory view of a
resin entry state of 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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20 method of the first embodiment, showing a state in which a liquid glob

is placed; Fig. 2B 1s a schematic. explanatory view of a resin entry state

the electronic component mounting method of the first .emboaiment,

showing a state in whic~_ 2_55 the re sin-enters a gap between the

electronic component and the board; Fig. 3 a.,_te __c. explanatory view

of res:Ln arrangement form a ord_ng tc a modification example of the
>j.ectronic component mounting method of the first mbodiment; Fig. 3F is

& Séhématic! explanatory view of a resin arrangement form according to a
modification example of the electronic component mounting method of

the first embodifient>10 Fig. 4A isSecScherhatic explanateryasiew ofiew of a
resin‘arranrgpement form. according to a modification example of the

electronié ComponBRt molinfiflg ThCEHIFoE Bf five firshefibiddiment Figxanple

4B is.g. schematic explanatory view of a_1S resjn arrangement form g
according toamo%?ﬁgja%or? %%gr%%?en%f ARGl ShidEdhponent the first

_erdWtin, g,method of the f'.,_, embodiment; Fig. SA _s an explana_ory
view of a process of the e-ectronic component mounting method

according to ar 2§ secend Eénb@di@%mé%ﬂlﬂ§&eS§Q£§Q\£atory view of a
resin arrangement form according to a modification example
of the electronic component mounting method of the first
embodiment;

Fig. 4A 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. 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 is 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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b entior_, shcwinc - ~ rate in which a thermosetting resin is placed; Fig.

SF, is a- explanatory view of a process of the elec'ronic component

mounting method of the second embodiment foilowin g Fig. 5A, howit g :..
state [)-;-h 2 -5 rm7ps are th.rinc, comp, g;sion bonded to electrodes; L"]

Fig. 5f is an explanatory - _ew of a process of the ele_Lroni,c compc_.en::
mounting nethod of the econ™ _ embodiment following Fig. SP,, showirq a
state in which :he hermosettinr resin enters a gap between an electronic

5 component &nd a board; Fig: 1S-ids anexptanatory view ofra progessets of
the electronic component mounting method of the second embodiment
folBwifg Fig.'SC Ishowirigier staté inwhich thes resintis thermally cureds e cond
10 Fig. SE is an explanatory view of a process of the e’ c_ronic |
EFMPORBAREMobRAtAG Migtod 6 Sthe FecoRl cerhbediment following Wig.ch  the
55, showing a state in which the_ec honk component is mpunted the (
board: Fig. 9thli%%l schématic Expldratory vigiw of 3 8'fésin atfangemeht °Ric
f f the. electronic component mounting method of the second
gr%%%%?rggﬁt,%%é?/ﬁnggg %t%?é in which the thermosetting resin is placed

outside an electronic; gomponent mounting Fegion: Fig, 68 is a schematic, .
explanatory view of a

the electronic component mounting method of the second
embodiment following Fig. 5C, showing a state in which the
resin is thermally cured;

Fig. 5E is 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 1s 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 1s a schematic explanatory view of a
resin arrangement form of the electronic component mounting
method of the second 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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20 resin arrangement form of he electronic component mounting method

of the second emnod;mem" showing a state in which a part of the resin

has flowed into the e e,tr sic: component mounting region; A g. g. 7Ais

an exniana: c i. y view of a Process of an -electronic component mounting
method according to a third: embod n en rho prese'_nvrr ~ir., show Inc

a ' Late in which. th !ectr_enic component ar_d tine board are pos

tior_ed; fig. 7P is a.". anato-y view of a process of 7 he electronic
corhponenthounting methodesf¢he thirdvembodiment fallowing B-gsfAre in
showing a state in which bumps are thermocompression bonded no
electiddes FRy. 7€ isah explanatoppzpeweofia pracess of ithe electronic are
componet mounting method of the third 10 embodiment following Fig. 7B,
é]r?&/x}ih(j%%ie in which the thermosetting resin is injected into a gap

between an e}elctronlchcomSponent and a board; Fig. lll is an explanatory
view of a process of the elactrohicEompEAent niounting nidthad 6ftheess of

O 0 o e e L erhizd

resin is thermal y cured; and __C. 7F Is an exp narPory'wew ofa
entheselecton_ecomm,16pt mayn-ir.cimethod g the third empbodiment, , ,

following Fig. 7D, showing a state in which the 20 electronic component Is
mountedeen thenbears-ompression bonded to electrodes;

Fig. 7C 1is 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 1is injected into a gap between an
electronic component and a board;

Fig. 7D 1is 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 1s thermally cured; and

Fig. 7E 1s an explanatory view of a process of
the electronic component mounting method of +the third
embodiment following Fig. 7D, showing a state 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, 1t is to be noted that like parts are designated

by like reference numerals throughout the accompanying
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lest- Mode for Carrying Cuff the Invention Be ore the desc iption of the

presenn it vention ~ ocee s, it is to be notca that Like r) r'-s are de q late,:

2S b'/ ke referen~ e numerals th._ rughout the _companying 16 drawings.

H~ e rbe_c~w;, an embodi.raent of the p.. . a 2nt nven:ior. will be

described in detail wst'o r-ference to the ‘accompanveic drawings (The

First Embodiment.) through IF are explanatory views of the elec-ronic
component mounting method of the present first embodiment of the
presentinyvention. Fi- g, 2 A. is a schematic explanatory view cf the .resin
arrangement form of the electronic component mounting method of the

present first effiibodiment.ofithe present émentione kig. 2B s a sghematice sent
ex lanatorv view the resin entri- state of the elec-tunic component

mMOUTtihg Method of e fitst A5iémBodimett of the present intentrion. to the
Fig‘s. 3A and 33 and Figs. 4A and 4B are schematic explanatory views of

the TSP A angemeat foufSaccording to the modification examples of

the electronic component mounting method of the first embodiment. 2C'

First of all, the el ctronic component mounting

(The First Embodiment)

Figs. 1A through 1E are explanatory views of the
electronic component mounting method of the present first
embodiment 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 is 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. 22 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 plurality of electrodes 2 are fTormed in the
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method of the first embodiment is described with reference to Figs. 1A

through 1="and rigs. 2A and 2B. In Fig. 1A, a, electronic compongnt mo

nun reg;on is in which an electronic compoi, .ert-5 s mounted is set on
asari-ac:>ofa 25 " board-1,anda pl%tﬁlity of ele -- codes; 2 . are

formed in, the 1. elo tronic component mounting _egion see a_so c. 2h

Bumps 6 that are ecta on c_ectrodes arc formed of a conductive metal of

gold, solder or the like on a bump; formation s face :.a". is the d.ower

sutface of the-5 @hectn picccomponent §. Acgording fo thee trolis, rig . 2a) .
component mounting method of the present first embodiment, the_

elettionic cormpohent B¢s suckedanddheldhy arthetmocompressiohed of a
bonding head 7 that has a suction hole 7a for sucking and holding the
coriporieht Bfd Bteatingieas: 40 forheating the comporienteandt &2 bump
bumps 6 are individually electrically connected to the electrodes 2 by
m&tal'BondiRg by presstirizingthe efettromiesconisotfent S‘a@aﬁﬁﬁétheﬁf the
board.| while heating the electronic component ti In this case, a varie.y 0 4
b%%lﬁﬁ%rr%ré%h%dscg%pi%eéghicé]hle as metdl Bondihg. 1 a ddse that §6r ronic

example.. 4oIds ysed,ps themalerial of the bumps 6, a method for, (-
solder bonding the bumps 6 to the el-ectrodes with &~ solder Eon&%ﬁa
materiakpreparaterily suppliednand as i sucked and held by a
thermocompression bonding head 7 that has a suction hole 7a
for sucking and holding the component and a heating means
for heating the component, and 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 1s 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 supplied, and a
method for metallically bonding the lower end portions of
the Dbumps 6 to the surfaces of fthe electrodes 2 by
pressurizing the bumps 6 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 melted by
heating the electronic component & by the thermocompression

bonding head 7 and solder bonded to the electrodes 2.
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method for metallically bonding the lower end portions of 20 the bums 6

t.,, the surfaces ..f the electrodes b 2y pressurir..ng the bumps 6 against

the electrodes 2 plated with gold while heating can be used. Moreover,

when so-der bumps are used as the bu pS 6, the b 7'ps 6 arc melted_ br
heating the t_ecLronic component 5 by the thermocompre, sion bonding

her'. C' ar,c so'.0 .. yet bonded O ,nE electrodes 2 . is Ar the siar of

mounting opera t.-or., resin placement for sealing a gap between the

board 1 and the- electrenic componentt- witth tesin isfirstperformed, I oqin
this case, a thermosetting resin is ;laced in a ,rate o_ S liquid Glob 3A on

the stffaee of therboafd: I ;jresin aplacement precess)t Thatiszasishowarin  the
Fig. IT, a liquid glob 3A obtained by applying a liquid thermosetting resin
??F&Fﬁ@%@oﬁ%ﬁ?ﬁﬁ&bre@cﬁ@é@slﬂfarfelto the oliside aftheormed. In
el%ctronic; component mounting region L.a is formed by 10 moving in a
t&vo%iim%%%u%na?p%%%f£8i%68%§m% noz2ie'4 ‘thatdischaiges the @ state of
thermosetting resin 3 in the liquid form outside the_electronic component _
n%ou%gr%g%%%ﬁ% At't isotzllm&%ﬁe asﬁlprléi%ﬁeopgr%tiow& thé diSpensirig &5 10

nozziefds coptralied.sq thatdhe resin 13 application;shape ofthe -, 1y
tnermosett ng resin 3 becomes a
glob 3A obtained by applying a liguid 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 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 liguid glob body portion 3b of the liquid
glob 3A applied to the outside of the electronic component
mounting region la and a tongue—shaéed portion 3a which
projects from the liguid glob body portion 3b and of which
the énd portion reaches the inside of the electronic
component mounting region la [see Fig. 2A). Then,
regarding the resin application shape, the resin
application shape is controlled so that a remaining portion
(ligquid glob Dbody portion 3b), which is obtained by

excluding this one portion that has entered the inside of
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shape that has aliquid glob body portion 3b of the liquid glob 3A applied

to the outside of the electronic component mounting _egion _and a
_ongue-shaped portion 3a. which projects from the liquid glob body

portion 3b and of which 20 the end portiof r.eac'oes the inside of the
electronic. moonent mounting region la ee Fig. 2A). Then, regarding the

rosin application shape, the resin .pplicatior shape is cons oll,-ea so that

a rema.ininc portion (liquid glow body portion Sb), wh;cis. is CV.i_d _
ekeludiryrthivone pprnon that has eltelethAs insidenof thele-ectroniCrm the
component moantir region la in the form the ngue shape t%ort> > 3a of

tod figaaid 'Giels SA FO&to dve i Midastife greatér iy themtindof theomes  to
tongue hared portion. Thereby, a ligui z g,. ,b distribution state 5 in whic

{6 Gneportioh g the fiG-ait §lol“ & 3¢ &frange@ indifié the“dlectithic tongue -

g%rr;gocrgent m@untir]g re,gliqon Iaband thel remaining. porti ri]oj the i uid o
easure greater than the one gérti%n |slgrl%ér?ge glﬁ)ts%esthéle élgtfgrﬁllc state

component mountintegion.la is provided. _;hen, £ ;e liquid gjgtf:fscmanged

distribution state _s provided by the resin application Share of the
dispensingmozzle4 in-theiresinplpeement progess as deseribed aovg, dt ne

is noted in the present specification that the "liquid glob™ means a glob

whese then¢hesmosetiing sesin inethe liquitform:gathess ig-abedy 151888 the
has a state in which the liqu.d. state is maintained and

one portion is arranged outside the electronic component
mounting region la is provided. Then, the liguid glob
distribution state 1is provided by the resin application
shape of the dispensing nozzle 4 in the resin placement
process as described above. It 1s 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 is maintained and
easily flowed by an external force or the like applied
thereto.

In the 1liguid glob distribution state, it is
desirable to control the resin application 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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easily flowed by an external force or the 1'_ e applied thereto. in the liquid
aiob distribution state, it is desirable to control the resin application shape
so that 2C the tongue--shaped portion 3a ha has entered the electronic
comoonent mounLing region la does not2%over the electrodes 2 iris_de the
electrenic component mounting region ~a. With this arrangement, f|||_er
particles includes in the er Ling re_:in _ are no” in=er.oscd in 25 ti.e in
erfaces botwcc.n Inc . bumps C and the electrodes 2 2) when the names 6

avhanetal icallyhonded te the-electrodes 12_\/b)t>9%i<@@cpf€§5%i%§_de%@ trodes
sate factory metal bonding can he achieved. Next, a : shown in rig IN, the

Rurips &are 5 a@mﬂnimsﬁjommm:t@wig@aeﬁar@n%&%l bonding can
thermocompression bonding head 7 that holds the electronic componen:
5’ mevéd down to the board 1, bringing the bumps 6 in contact with the

electrodes 2, in this stage, heating of the humps 6 by the
thermocompre¥sion bofding® 6 Head 7*had treadyistarteticant thes 6 are

' at the point of time when the bumps 6 are
%%g%%gﬁ“ei%atﬁggi fgﬁe wii%p the electrodes 2? and the

thermocompression bonding head 7 that holds the electronic
component 5 1s moved down to the board 1, bringing the
bumps 6 in contact with the electrodes 2. In this stage,
heating of the bumps 6 by the thermocompression bonding
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 timing
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

© against the board 1 while heating the bumps 6 by the
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contact with the thermosetting resin 3. As a result, the lower surface of he
electronic component 5 is brought in contact with the tongue-shaped

portion 3a of the 5 thermosetting resin 3 that has reached the inside of the
electronic component mounting region la,,and the bumps E. 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 timing 20 of bringing the lower surface of the

¢lectronic comporents ibcodtacy withdhe thermasettingaesisB. may 1 the
precede so long] as they occur almost simultaneously occur completely
sifuftah€ouszy CRe¥ a hear-nelpracess of préssurizifig thethumpsm@s 6 6 and
against the board 1 while heating the bumps r, b the 21

ﬁi:%éé?ﬂﬁﬁnre?ss oF Fidie e id-afted i tHeoreatitig pree esesis showrsating
i_nFi .]C,-‘Lhe bumps 6 arc, e ec_ odes 2 are,rmetallically bonded y
together by neating the 81t i ompinéits by & “SernEsmptessiernding

ing ad 7i tate j.r which the humps 6 are b". bought. in_ ,
lglcc)ér%tq}aict ﬁitﬁ%heaelé%:ﬁ%sb%s %ncvégnll%%tl&%ﬁﬁ/ aWaRG ol tﬁ‘g heatingiont in

@@@%@%ﬂh%ﬁﬁyyéﬁéh%ﬂB%@E@&Q@gzﬁﬁ"b%H38£@% Vl.}N%?“Qgrrying
electronic component 5 and the boardl s promoted irs-_ heating process

described: 10.lader) nanddhiereafter, the thermasetting re@?éioncﬂgtmosetting
thermosetting resin 3 that has thus entered the gap and
resin 3 into the gap between the electronic component 5 and
the board 1 1s promoted (first heating process described
later), and thereafter, the thermosetting reaction of the
thermosetting resin 3 that has thus entered the gap and
filled 1is promoted (second heating process described later).
That 1s, 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 1is reduced 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 caplillarity 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 liquid glob 32 gradually
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filled is promoted (second heating process described later) That is, when
the tongue.-shaped portion 3a is brought in contact with the electrori_c
component .: in the 15 heated state, the temperature of the thermosetting
resin 3 in tih_e portion rises, by which the viscosity is reduced to increase
the fiowability. As a result, the thermosetting resin 3 star-_s entering the
gap between the .r Gard] _ a no the electronic conroonent 5 by capillarity.
Then, as the 20 thermosetting resin 3 spreads rcrr the portion of the

toreee shapetportion Badnto the gay?by 3p rlasityras shewnirKigr part
2B, the th._rmose'tting resin 3 of the liquid glob ..A located out side - he
glectrofic comporiant Towe  * fegion fa isthewseddndaitract ladvintorthene form
ap wit.;h 25 reducing' vi cosit~:, and the Ifluid glob 3T. g adua_ly become

|%e]au '0ea 10’7528, 1558 eslit , tHE BF Part 6T the@ thermusétting esigard 1

su%li&g nit, a-y in .he form of the quu'éd %Irg)b 3A enters the gap between

the B Snd 88418 thEGar2B It is

oard 1 and”tﬁ%%&r&ﬁ%%%?h%%%er@

noted that the thermosettingresin 3 u erg here in the cuid form during the
bonding process for meta'ically b%ndisr%g %e%eﬁ%&?‘&ae%%ha%er%ﬁ%s e; used

K&E@“XSNM$UWH@h@fégﬂgmﬁm§§e@&?ﬂﬁ@akﬁésg@gdgggb ?%%%%g for

the lower surface of the electronic componen~ 1C and Lite board 1 in the
heating procesy ancbhas itg canstituentadjusteddo curebysubsequently.« ¢

continuing the heating process. By 'a-z--no the -hermosetting resin 3 of

together and until the resin finishes entering at least the
gap between the lower surface of the electronic component 5
and the board 1 in the heating ,proéess and 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
is performed in two processes. In concrete, 1n the first
heating process, the heating of the thermosetting resin 3
is 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 into the gap. Thereafter,
heating 1s performed at a temperature higher than the
curing temperature of the thermosetting resin 3 in the

second heating process, reliably thermosetting the resin 3
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which the constituent is thus ad-'used, the heating process -s performed

in two processes. in concrete, in the first 15 heating process, the heating

of the thermosetting resin 3 is performed at a temperature of not higher

than, the cur--_g temperature of the thermosetting resin 3 at which the
viscosity of the resin can be sufficlentty reduced, or in other words, at a
temperature at which -he entry of the 23 thermosetting resin 3 into the

ga:% between, the 'oard 1 and the electron-ic component 5 s promoted

Byt utilizing reapilkarity 1f',ing the resin 3 into the gap. Thereafter, heatino.

is performed at a ten eratu e higher than the curing temper-atusc o ;e ti

e_mo etting réki ¢ 8\rethe 25vcoedceating prole eilay|, thermosc darrsthet uent
reran 3 1.... _ed in the gau. Moreover, by incorporating a filler constituent
SF'silical BftiminalolthBdike . Hah has ‘dithefar expgansiort feoeffidientpans ion
smal%e than tha'tof tg resin constituent into 5 the t ermoselting resin 3,
tﬁ%eregﬁgtll(?nnitn refia ﬁiﬁ/%a%%% brevented By felddad the theriial stress into

igﬁgeé@l cle. As the thermose..ting resin, it is preferable to use, for
example%%gﬁg%ﬁgt lé%sgpﬁfs?clari gér:lépécr ies %?gaugceﬁ tifle Ot 30°secontis oY <an

130 secopds @t 450¢; and aviscosity.o, . 1¢,100 mPa-s.to 100,000 mPa-s
S S example, z CH_TPCOAT J843%Er(?esgslstérneg][he neat

traderaark injapar) (gebtmes at 1506 is 410;sec; viseasity. at-20G,is .« use,
8Pa’s) produced by

for example, one that has physical properties of a gel time
of 30 seconds to 180 seconds at 150°C and a viscosity of
100 mPas to 100,000 mPas at 25°C. As a concrete example,

a CHIPCOAT UB433L (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 proceés is 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



t—

A
(@3]

o

NAP{ICS CORPORATION can be enumerated. After the first heating

process for filling the 15 gap with the thermoserting resin 3 is carried out,

the second hearing process 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. in, 2J By carrying out. the second

heating process, the thermosetting reaction of the thermosetting resin 3
préceeeist As & result, alresin’ reinforcementmember 355that; Teinforces + o
tge peripheries of the bonded portions where the bumps 6 are metallically
'Hondéd 16 haeldttrodes 24 z‘tgfﬂh tHhe edred thermesetting resin 3is head 7
J;Lsormec in,between %C the board and the iectior,ic component ;. "her_

a"_the h.oating Procesy “the tieWmdcomp: tessicirbondingeadsrs o as

foved upand § ‘fi?%ﬁm”(‘ttﬂ& I%c:ht([)orpigrgggpgnen': , as shown- in Fig,.

i

1F. Lhermc cmpes ion bendino ad moving- away 5 0r (6189 Ther by V19T

subsequently-cooling the electronic companent 5o the normal . .,
-emperatu:re, all the Processes O: f -he electronic compo¥1ent mounﬂﬁg

dorelectrically conpecting:the bumpsié-formed on the glectronic, .11 .
component 5 to tide electrodes 2 by meta- bonding 10 completed.
FAltHotghethe tiermaltstress eaused by the theemabnent  mounting  for
electrically connecting the bumps 6 formed on the
electronic component 5 to the electrodes 2 by metal bonding
is completed.

Although the thermal stress caused by the thermal
expansion coefficient difference Dbetween 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 inside of the electronic
component mounting region la by capillarity during the

process c¢f making the thermosetting resin 3 enter the gap

bt

between the board and the electronic component 5, the air
1n the gap 1s discharged to the outside by the intruding
- paes

thermosetting resin 3. Therefore, voids do not occur due
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expansion coefficient difference between the board 1 and the e= ctron'c
component 5 takes effect on the bonded portions of the bumps 6 and the
electrodes 2 during the 15 cooling process, the troubles of the breakage of
the bonded -0’ 'tions and so on awe to 5hje thermal stress do not occur
since the peripheries of the bolded portions are reinforced by the resin
reinforcement member 37?. as described above. Then, since the
thermosetting resin 3 is made to intrude 2( from the en to - portion the
inside ‘of thelptle-tic-Le fcomponént meunting-region larky eapilarity and the
during the :-)recess of making the thermosettin resin 3 enter the gap
Betfeehtheé Jwaittandthe électronic component 5, the ai r the gar -_s
discharged to .r__ out side by the -n" ding L;e mose .rnq resin Th reform,

voids not occlt"deiY 82 5 &*bubbies Yeftlin thecqatPbativeenthe bearall by
atnd thg electronic component D. Moreover, the electronic component 3 is

held by the FSROComprass B Bonting figdd 7 b thé Woldivg Power Bower

of vacuum syction gg. frictignal force with.the electronic_.component
during the processl?n wlﬁélgh the t err%ose%t%iﬁﬁgréé%ﬂ%’ient(g%lt% gap' T the

hetween he electignic,companent 3-and the,hoard 1, This therefore . ., ;.
prevents the

thermosetting resin 3 enters the gap between the electronic
component 5 and the board 1. This therefore prevents the
occurrence of 1ift and displacement of the electronic
component 5 due to the flow of the thermosetting resin 3
and makes it 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 resin 3 starts entering the gap between the
board 1 and the electronic component 5 is small, and timing
variation is a little, Therefore, the state of entry of
the thermosetting resin 3 into the gap can be kept uniform,

and this facilitates the quality control with stable
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occurrence of lift and displacement of the electronic 10 component 5 due

to the flow of the thermosetting resin 3 and makes it possible to

effectively prevent the troubles such as bonding failure caused Ipy the
displacement and so on evenin a caseyéat a thin type eIe(_:t_ronlc _
component that easily causes warp deformation due to Mai is the |5_

obec-:ve. Furthermore, since the electronic component 5 is brought in

contact with the thermosetting resin 3 by moving down the electronic
component 5-toctherboard 1, actimingn differencerbetweenthe timingatt i on .
which the electronic 2C component 5 is mounted and the timing at which

nhe hermo _tihtresito3 stakts ehteringthe gar-detiweensthe oboardircandunt i 1
the electronic component 5 is small, and timing variation is a litt-e.
THETefoRs THE S6ité brenthy of % therffoséitiTrrresin 3tihto thfgai;@rﬁgg first
be kept.on:. "orm, 25 aria this facilitates the quality control with stab e 2¢

e g(}agl?%lhrl%eggrhpoﬁéﬁt moanit - Ag qL}%ﬁiﬂFﬁ%ﬁas?f)Vodﬁion%Ei%ugwldthout
t ati ess is continued until the t h .rmose r_ing --sin 3 is cure _
?ﬁtﬁ]éetpmgszfr?_g f's,t.sfrlsg e%é\ggiﬁqgeentf: tﬁjélh%%ti%én p;%r?c}(?e}&%\%@%eéﬁ&@@ resin
without & awailingfoc fhe complete.cringafihe dhermoseling psin 385 . 1,

a consecuenc:e f the completion- of the thermosetting reaction | The
theemosetting resin g isicured -2 @88 ccin 3 is cured to a degree
that the effect of reinforcing the bonded portions of the
bumps 6 and the electrodes 2 is obtained. That is, it is
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 ﬁhe shape of the tongue-shaped
portion 3a projecting from one liguid glob 3A of an
approximately round hill shape is described as the shape of
the liguid glob fdrmed 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 wvariety of shapes according to, for
example, the modification examples shown in Figs. 3A, 3B,

4A and 4B can be adopted.

Fig. 3A shows an example in which liquid globes



10

15

20

25

that the effect of reinforcing the bonded portions of the bumps 6 and the
_lect-odes 2 is obtained. That is, -- is 10 successful that the

thermoserrt-ng reaction of -he thermosetting resin 3 progresses to some
degree and the reinforcinc effect of the bonded portions by v rtue of the

resin reinforcement member 3R reachesa level sufficient for a load to the
bonded portions due to the thermal stress 13 during the cooling ;process.
Moreover, although the shape of the tongue-shaped portion 3a projecting

from ohe liquidiglob3#Asofran appreximately round hid1 shape is described ;5 o,
as the share the liquid glob formed by applying the t ermosetting resin 20
Fontorthe board Lam the presehtfirseembodimentcdeseribedaboves thesr +he
shape of the 1'; quid Blab is not lirni'_ed to this. A variety of shapes
gccording d o SXamipie.te Aodnieatioh examples shown i Figs: @4, - shaped
.38, 4A and.a, ca . oe goon-eci. Fi_ 1. .. mows an. example in which
LR0idG10besB o GGim. 580 re S8, @inéd Byedivithsg oradiquid gick: 3AT  the
irt rts.are formed a,. two corper portions of the electronic
cg09rré%p\(lyc?rﬁl-:‘\ér?t1 Ea?'noﬁ?\ﬁﬁé) 1&5i6n Pé?}intgﬁgn@e-s%%%éﬂnruéﬁ whdsetergv+ded  for

Rartion reaghes the inside, of the. ele ni¢c component m ti_no regier .
%ﬁp é B%é@s%% gg‘] lg %&E% Lﬁglﬁa&dﬁo M Oaver, a

7a s provided for each lauld glob 33 asin t ob 3A. iloreover,
liquithglob 3G show. sl i, 6. SBrssprovided by setsingthe tesin, ;o
application shape so that one portion 3c of the

resin application shape so that one portion 3¢ of the
ligquid glob 3C is located inside the electronic component
mounting region @ la without providing the tongue-shaped
portion 3a in a liquid glob of an approximately round hill

shape similar to the liguid glob 3A.

Then, Fig. 4A shows an example in which a liguid

-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 liguid 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 mounting
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liquid glob 3C is located inside the electronic component 10 mounting
region la without providing the tongue-shaped portion 3a in a liquid glob
of an-approximately round n it shape similar to the liquid glob 3A. T.nen,
Fig. 4A shows an example in which a liquid glob 3D clan oval h_-_1
shape elongated in one dire-c--ion is 15 placed outside the electronic
component mounting region la along one side of electronic component
mounting region a in place of the liquid glob 3A of an approximately round

-4 ‘shiapeé 2Thel 1'guidtglobr 8= hasrappluratity tof tonguesishaped portions, 34 .
3a whose end port,_cns -each the inside of 20 the electronic component
MBGHtRG réditnd& 2 riter, inhanrexam>Te showdldn Fig,4Bin whichia has a

liquid glob 3E of an oval hill sha,;e is paced along one side of the

el&@tdic Cothpdhent midtinting tedior e the” e application shape is® the
sle.t s&-@hat opgbporyon Belof to(lie, Ii,qfl#j_clob BE is 2 >, i tia. i located is
,|dl, tne el ¢c..ronic comturnc < r,anti 198 ~E&Bm © ASAtHoUt provg e onent

shar rtion Each,of the examples, shown in Figs. 3A, 3R, .
ZQE ga%%%bé?h%%%qq&tﬁd g%b d%é?%ﬁbﬁt%% state in which & poHionofthe & +3auid

nguslglepds.laced. vnside the €_satranic -ome.. orient, mounting region ., .
is, and the remaining portion of a liquid measu greater than that of the

portion ie as-earnutsidentherelactranic ¢empenest; maunting region la.
(The Second Embodiment)
(The Second Embodiment)

The present invention is not limited to the first
embodiment 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 SE 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 is carried out prior to the mounting of
the electronic component 5 onto the board 1 as in the first
embodiment, whereas a Chermosetting resin 3 is applied in a

[

liquid glob distribution state different from that of the
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10 The present invention is not. limited to the first embodiment but

allowed to be put into practice in various other modes. For example, an
electronic component mount-ng method according to the second

embodiment of the present invention isg scribed with reference to the
drawings. 15 Figs. SA through dE are explanatory views of the steps o_"

the electronic component mounting method of the present second
embodiment, and Figs. EA and 6E are schematic explanatory views of
théres.-kmarrangement forms of the electronic component mounting

method of the present 20 second embodiment. According to she

electronic componentagmounting methad. ef-thepresent-segonden mounting
embodiment, the resin placement carried out prior to the mou.icing of the
éleetifomict GomponBht B lorto the boarslias inthedirstntembodimentpted is
w'ica__nencci_nqres-r?is applied a qu:d ob distribution state tfer-ent
prom that o.%re fifst efffodiMént.dn Fig25A, art eleciidfic éompbreat 1ty of
moun ir]}%dréasgion,ls inawgichf%n gle tronic component 5 is mounted is se’

on a bzrace of a beard and & iraLity 6F'5 elétfrodés 2HrEIBrified fiPfeenent

@({ggtfgg@iggcorpg%q%q{ m_&upting é%g&%n Ia.6Bug1rpast6 than aree SIec%rod&;ﬁ for

. L ar e I
for connection are formed on a bump ?ormatlon surface that IS ﬁwe |%

siface-ofian elgetronic §9@l@08§ntas-}:ﬁ‘,rm¥ge %@1%@%5‘81!“%{1}@9% that is
operation of the
the lower surface of an electronic component 5,

At the start of the mounting operation of the
electronic component 5, a resin for use in sealing a gap
between the board 1 and the electronié component 5 with the
resin is first placed as in the first embodiment. In 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 liguid
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 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
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10 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. In nis case, the thermosetting resin 3 is placed in a
state of a Liquid glob 37 on the surface gutside the electronic 15

component mounting region '_a of the board 1 (resinn, placement
process)Than is, as shown an Fig. JA, a Liquid glob _SF obtained by

applying a liquid thermosetting resin 3 in a liquid glob form of a prescribed
shape intheloutside of-the etectronic somponent MEUNLINGF@GIoR 1 hiS3F | -
formed by 20 moving in a two-dimensional Vane a dispensing nozzle- 4

that disthafgesthéstnehosennieg, . resin 3dnthetiquid fermneutside-theion 1a
electronic component mounting region in. At .his time, the applying
BperitioHthe "sder®: nffhozzietis Cantolidd'so thatthé hegino26tting resin
@ppslig%tiqn nape of the thi'rAmlétt[ng resin 3 le ome.s a shape such that

the whole body 6f 't §ioh 31718 “6Cated butsidethe éleétroric B8mbonenit the

: ing region s,shown it F£ 6A, At this time, The thermosetting
'r%glii?{s? st%?rgﬁf wl?ﬁlg@mtr:?feed\ilg 1 ,%clift%rI Ahe grkm Stict" OF 1€ BaRfdid'glob> the

ane the figquid glob IFstarts spreading to éﬁ%psygoundi”g%&@%“’ asfime .,

elapses, a portion 3" of the liquid glob 3F sp“readSkSy the lowing flows s6”
as 4o teachl the edgesportien obthecalectronic,compoenentanaunting . ¢

region la as shown in Fig. 6B (resin flow process). 10 Concurrently wit
theeresiniflew processyras of the electronic component mounting
region la as shown in Fig. 6B (resin flow process) .
Concurrently 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 1s 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 is brought in contact with the
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shown in rig. 5B, by moving an thermocompresslon bonding head 7 that

holds the electronic compohenc 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 15 against the elecyodes 2 (pressurizing process).

Concomiitant_y, the 'ewer surface of the electronic component 5 is

brought in contact with the thermosetting resin 3 that has flowed into the

ciectro._ic component mounting region la (resin contact process). In the

present26:sécond emmbodiment,ithe contactiproeess isrconstitutedaafothe-on i ¢

resin flow process, the pressurizing process and the resin contact

PrOBESS 4R thecotitact Prodessl art'-ring at w:dien thetburnpsséare taneous .

brought in contact with the electrodes 2 and a timing at which the lower
% O the 2.1 Blettforiic 8bmpohént™ brsTghb 7n Eoit-get aithtthes resin

tgermoset lglng |n 3 the ha Cavxﬁzd |nto the el e _ronic Component

mounting region Lamay bé almos- ' SimUt Aneous  Hawar RS mounting

Rigferab’e 1o bring yé%ggecgn%ect}lngcﬁesm 31 h%tokrllas flowed into the

eiectronic component mounting 5 region la I Comtact With “RE Sledtronic 3£ ter

conpopente after sthe bymps.6 ar' Qmuggk@ac@m%EMth Qﬁg pressurized

pressurized against the electrodes That is, although ‘the resin flow
prosess; the ipressirizing peacess andithe resin contack, grocess maybe ¢ .,

carried out at almost. simultaneous timing =0 the contact process, it is

more preferalile¢haptiesurizing process and the resin contact
process may be carried out'at almost simultaneous timing in
the contact process, it is more preferable that the
pressurizing process 1s carried out and thereafter the
resin flow process and the resin contact process are
carried out.

With this arrangement, the trouble that the
filler is interposed in Dbetween the bumps 6 and the
electrodes 2 can reliably be prevented, and the occurrence
of wvoids that air Dbubbles are left 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 liquid glob placement position of the liquid
glob 3F according to the resin placement conditions, i.e.,

the properties of the thermosetting resin 3 used.

Next, the heating process of pressurizing the
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pressurizing process is carried out and thereafter the resin flow process

and the resin contact process are carried out. With this arrangement, the
trouble that the 15 filler is interposed in between the bumps 6 and the e
ectrodes 2 can reliably be p eJented, and.the occurrence of voids that air
babbles are left in between the electronic component 5 ano.. the boar_d 1

can be suppressed. It is noted that the timing at which the -hermosgttlne

20 resin 3 and the electronic component 5 are brought in contact ywth
éactrother can bexontiolled byaajus=ingithe shapeand-the liguichglob, e
placement positiornof the liquid glob AT aoc” cling to th_e resin acemen,
cotifioriser, e tin propértied of the thermosett=2g resim3usad. 25 Tn  the
Next, the heal inq e.ss of pr. - sur_z nq -lie bumps . against ~he boa_lro. _
Whe LRSI, theBuips L%/Stricskil.%@ﬂrnok:@mﬁmsio@@ondgﬁrgahea%ms 6 are
started, In t_,r_heating process, as shown inFig. 6C, the bumps 6 are
r%%%aai#clajlﬁ:/aﬁlol Ej?g*ﬁﬁ%delei&ﬂodgé% by fedtihgdre efectronicheating the

component.5 by th.e hermocomp -essi,o}ig bonding head 7 in a state in

which the bumps & &re piitin con tact with the' BIGEF6R8E S Saiid fHe eReyding

ofthe therinosettine jresin; 3 i%%i%%g%%ge%nensthg el%cé[ronlilc inc.contact
component 5 and the board | as well as the t e?mosettalng repacﬁon of the

1Q entered rhermoseingsresi, N 3are oremated. ., ¢ 11 thermosetting
resin 3 into the gap between the electronic component 5 and
the board 1 as well as the thermosetting reaction of the
entered thermosetting‘resin 3 are promoted.

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 thermosetting 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 5 by capillarity as in the first
embodiment. Then, as the thermosetting resin 3 spreads in
the gap, the thermosetting resin 3 of the liguid glob 3F
located outside the electronic component mounting region la
is heated and attracted into the gap with the viscosity
reduced by heating, and the liquid glob 3F gradually
becomes reduced in size. As a result, the gréater part of

the thermosetting resin 3 placed in the form of the liquid
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That is, when the thermosetting resin 3 that has flowed into the electronic

component mounting region la _s brought in contact with the electronic

component 5 jr, the heated state, the temperature of the thermosetting

resin 3 15 o- the port_or, is raised, and the fiowability increases with

reduced viscosity. As a result, the thermosetting resin 3 starts entering

the gap between board and the electronic component 5 by c¢_ap isriry as

in the first embodiment. Then, as the thermosettinc resin. 3 spreads in 20

thecgapp the! tierftoseltingeresin 3of the liquid gie!n 3 tacated oytside ion 1a

the electronic component mounting region la heated and attracted into

fhie [ &pwith thé 3dis es; Weedudetk by heating, andtthielliguid geob@fes 2 and
rad-aa=7y become= reduced in size. As. r esult, re p _ater parr of 25

%%aﬂ%g r.oseiyr s i n 33 placed- in the form of the lieu; d 33 glob 37

outside the eIE% ronic&g nent mgunting region la enters the gap
betweer the board 1 and the eLectrodes 2 ad seA s ERe gapedt+ng  and

%Q%@%ﬂ%%EWhBYQQPﬂ@ﬂ@gq:%ﬂ%&ﬁﬂ%ﬂ%@%&gﬂﬂngégﬁai%%tﬁead 7 as

thermocompressioari bonding head 7 as s ownllr?%ig. €rmos
stiong.reactionzofdhe thermosettingresin,3 progresses. Asaresult a - oy

resin reinforcement member 3R. that reinforces the peripheries of the
bordedpertions ywheees the bumpsyatesmetallicalili 2 result, a resin
reinforcement member 3R that reinforces the peripheries of
the bonded portions where the bumps 6 are metallically
bonded to the electfodes 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. S5E
(Chermocompression 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
thermosetfting resin with a comparatively easy flowability

1s used or 1in a case where a time interval cannot be
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1C bonded to the electrodes 2 with the cured thermosetting resin 3 is

formed in between the board 1 and the electronic component=S. Chen,

afner the heating process, the thermocompression bonding head 7 is

moved up and away from the electronicgomponent 5 as shown in Fig. 5E
_5 (thermocompress_on bonding head moving-away process). Tnen, by
subsequently cooling the electronic component 5 to the normal

temperature, all the processes of the electronic component mounting for
sleeticHlly Eonnecting thé bampse: forhredorsthe eléctranie components to
to the electrodes 2 by 20 metal bonding is completed. Also in the presen7
§6ondBMBOdmERt, ark 8ffect™Sifmildr 16 that bE..he first embodintent cart 15
Qgggé%irqe : ;I'tgle pri%%?t se orld embodiment -s useful in a case where a

(¢ “résin with_ SO araty Fy €ady NGwabizity'2% s used Brdn the

ft crmc settl n , resin

at case Whﬁg%gtme’ interval cannot be 4 _avoided du:_inc g time !"_om
~hresin rla,‘emenLp : ¢ t e%o%?fc?%?ﬁ?%\eé Yamps-wihe eleGtrodds angerse

EI&@QE%&%thaitéheébﬁfm sett-pg re@%f|0W§£f<¥8ndo.ymi% Ehat Bectronic
when a thermosetting resin 3 of an intense flowah_li.ty is apaled fo %he

asiderofithe electronie ccompenent- mounting regioncla, itiaconcerned )
that the tro::b_e o= filler interposing as a consequence o_ the coverage

of thecélectroties 2 with the thermosetting resin 3 dhatbasexcessivelyo £ the
_lowed and so on might Occur. howETer,

coverage of the electrodes 2 with the thermosetting resin 3
that has excessively flowed and so on might occur. However,
by placing the 1liquid glob 3A outside the electronic
component mounting region la as 1in the present second
embodiment, the occurrence of such a trouble can be
prevented.

Also in the ©present second enmbodiment, the
heating process is continued until the thermesetting resin
3 1s 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 awaiting 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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10 by placing the liquid glob 3A outside the electronic component

mounting region la as in the present second embodiment, the occurrence

of suc%. a trouble can be prevented. Also in the present second embod;
-ment, the eatir ocess is continued -until the their setting resin. 3 is

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 berended. 20avi-hout@aiting for e cemplete curng of th%vemio_n is
thermosetting resir_ 3 after she completion of the ermosetting reaction. ie

5tY e :-Cl turbo _mert of ne esen _~.~en .. s described next with

feerefide tofthé BrawiRgsIFi§ e thrsagle 7E arbschemafic process ectronic

charts of the electronic cemponc_-it mou,rinc method of t-Y n.resent third

emBBainTEnt. K IEkdr 9 fo°-the Tleetronie corfisoient miging FoethéEment -
f.the qre sent thir ‘.eambogi:i:n@nt, the thermosetti..ng resin 3,_:wh|ch has

%Feb%‘ragtloﬁ%/ been gﬁﬁpli% “prior to the MOUMIRY 'bf tHEiBEtoic method of

eomponent ir,.the fistembadiment and the, gecond embodiment is ., =~ 5
supplied in a thermccomoression 10 bonding process.

which has preparatorily been supplied prior to the mounting
of the electronic component in the first embodiment and the
second embodiment, is supplied in a thermocompression
bonding 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 Dbumps 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 1in Fig. 7B,

the thermocompression bonding head 7 that is holding the
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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 embodimen-,

and bumps 6 that are the electrodes for connecticr. are formed on its

lower 15 surface. Also by the electronic 9 ponent mounting method of

the present third embodiment, the bumps 6 are elec.ricaliy connected to

the electrodes 2 by metal bonding by ~uressuri ing he electronic

component 5 against the board 1 while sucking and ho=ding the

etéctronio componenb 20<mby athermocempresstenhonding head 1,05+g 1,

similar to -:rose of the first and second embodiments. At the -,-.-art of -he

rnount W éperaton Withebrtp ml.cecoraonient t 5, the hwmps: 6:asadic ;ta...with

i fined in position with the ec .roles 2., and as shown in Fic. 7B, 2"

thEAOCEMPresSiorTerting Ting hedo 1 dhatisthoiding the 362 electronict ime,

component s moved do~~m to the board , pressu_izi_ng the bumps 6 '

aghinst fHe eletffodes2 wERShedting ¥ iZéthdco?ArERST efibonding by the
. At this time, the heating othe electron :: mponent by he 5

pissyseaide 0 % %ﬁaasdal eaﬁ?s,stgrl-%%?‘aﬁd Gherted, and

}D SS1 ONGglrl
thermocompres.sion bonding hea

eatron.e comnnneint 5s,in 2 heated %t%teﬂht%”eﬁediﬁ%%e“g%%ngz'e Fen, =

for resin injection use i_s moved to a s- de of t rhe~-mocompréssion

boneling.head 7.andnut in arstatein which the.resin gan,be discharged, .
side of the thermocompression bonding head 7 and put in a
state in which the resin can be discharged.

Then, as shiown in Fig. 7¢C, 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 is fluidized by coming in contact with the heated
electronic component 5 and enters the gap by capillarity as
in the first embodiment.

Then, Dby 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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10 Then, as shown in Fig. 7C, the thermosetting resin 3 in a liquid form is
discharged from ~.he dispensing nozzle 4, injecting the thermosetting
resin 3 into a gap between the electronic component 5 anq one bqard 1
(resin njection process;. At this time, the %@ermosetting resin 153is
fluidized by coming in contact with the heated electronic component 6
and enters the gap by capillarity as in the first embodiment. Then, py
continuing heating and pre zation by the thermocompression bonding

head fascshovs in big. Mand0.the thermaseling reaction,efthe-onpression
thermosetting resin. 3 proceeas. As a result, a resin reinfo cement

rmember 3R lthatreinforces thecperdoheries obtheshenrded pertionsawhase ang
the bumps ~ are metallically y bonded o the electrodr'.S 7 with the cure_d
tRéfffosettintrresin'3 isforried i betiveeni @ t:@m@ordand thesmr kihbwn  in
after t'r:e 37 thcrmocompressior bonding process, the thermocompressioi
bohding Head moved upto <top tHeé Aedting aﬁé?%é@ﬁlrcza@_@hjmee@ﬁ 5 to
Aron _.c component 5 as shown in Fig. 7T. -hen, by cooling the electronic
ct%%neaélnoernr%%ﬁtotf eeﬁgfrhlé:letém%%%’atﬁ%}g.%f QAftRE processesofthectronic

el ic., €O jent mounting for e ectrically connecting the bumps 6
fagﬁggﬂo%%ge%i%gfo%? cdr%%o%érﬁ%tt%lt ge é/ctrcooéqe%ef%ﬁnr%eﬁ'}e bumps 6

bonelingiisceornpleted as in-the frst.embodimenty . oy o electrodes 2 by

metal bonding is completed as in the first embodiment.

Also in the present third embodiment, 1f 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 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 1s, in 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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Also in the present third embodiment, i_ the c thermosetting resin 3 is
‘erred to a degree that the effect of reinforcing the bonded portions of the
bumps 6 and the e_ec.trodes 2 is obtained as - 71 the firs.; and secona
embodiments, the thermocompression bggding process may be _ended
without awaiting for the complete curing of the thermosetting resin 3 af_ter
the completion _f the thermosetting reac_ion. That is, in the present third
embodiment, the thermocompress'on bonding process is continued at

lease until thesgap between:the e ectrenicicompgnent5 andthe beard 1. < o,
is filled with the 20 LhermosetLing resin. 3, and the bump: 6 and the
electt.ode-s 2oare meralli &il7 v1Bongeddogd thei As.desaribgskabave,r o  the
according to the ele or_ic wmponentmouncing method described in _ne
firsEembodirient thrbughthd herdthodimemt, -eclsherntososluing ec:ffed into
made to enter the lap or Veen the ei .troni ._cmponent 5 ?8 and tc. board
58§ caeisAdmEEth - U hefmbeomloe ,chrting feorMétatndatne board 1
onding h to he electrodes 2, or the thermosetting resin 3 is .
%Ferc%éqg in‘k[]cf);n étjh% P BetEER e tedkror” B Eotponeht t And frie béardidr ing

ri ‘Mo ressi onding. a resulu, during the giecLronic
fggr#pogr%r?t%rﬁémﬁr%ng%%?rﬂ%ﬁ?aﬁgt c anrtn*p%gtoﬂ%% el6¢ %‘gél& aNG sCaity® to

Hﬁ%ga@ﬂgﬁﬁﬁ@@égesk@”@®§1§%BPQQ§§tQQQt@%Q%%%HNW%%r%ﬁ%? ronic
either the

component and the board with a resin by either the
"postcoating" or "precoating" resin placing method, the
following trouble that has occurred can be prevented.

That 1s, 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 bunps 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. In
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



15

20

[N
o

"postcoating” or "precoating” resin placing method, the 0 followinc trouble
that has occurred can be prevented. That is, .. " e "postcoatino” for

injecting the sealing resin after the metal bonding of the bumps and the
electrodes sometimes Ca ses a case -whore the thermal stress takes

effect on the bonded portions of the bumps and the 15 electrodes during

the cooling process after the me-al bonaeng, and minute .racks and

breakage occu if. the bonded portions already before the resin sealing is
Jeformed: Ineeontrast tothisivaccarding teethel electronic.eompenen, cct ronic
mounting method of the present invention, the peripheries 20 of the

BEAGEd pBFtfon3 e thellfumps and the electrodés arel reinfofced. withither is
Sealing resin that has already been ..hermally cured during the cooling
roveks After tﬁ@%éi&-sﬁar?d%/n(i?&ﬁdtHére?fb?e%‘@iﬁ%r”ﬁéél‘d.g@ﬁéﬁéraci

of the handelg[é)_grt..ons is ca,rl,hsed by the thermal stress, The '5 effect ‘
bo..oraes reraarjcable in'accordance Wity R "+, i iohS§3c F&izd Hnd  the

pitch _gHS, to_ ljgeesq?lwni%gggoqjeelegt oenic H(l:g&npconents ar%d alés}%)e

parriticu” ari.y when lead---ree solder . 18_adopted in tHe case of Boriding ™ ¢

thenbums v _h-solder. Mo “yer e tRr_g,0alin gt for aptryingthe, 5 o L.

sealing resin before the mounting of the ..=ectro._ic component tends to
generate voidsdthatail bubblesare, mixad in-the sealing resip, RQLORNY rergtn

impairing Lne strength

of the sealing resin as the resin reinforcement member but
also causing the damaged of the component as a conseguence
of breakage due to the expansion of the internal gas in the
case where heating 1is performed after mounting. In
contrast to this, the elebtronic component mounting method
of the present invention, by which the sealing resin in the
ligquid form is made to enter the gap between the electronic
component and the Dboard from the end portion of the
electronic component mounting region, does not leave air as
bubbles 1in 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 1f a resin including a filler for adiusting
the physical properties after bonding is used, the problem

that the filler is interposed in between the bumps and the
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of the sealing resin as the resin reinforcement member hut also causing

the damaged of the comuonen- as a conseauen_ce |g of breakage due to

the expansion of the internal gas in the case where neating is performed

after moun"tinyg. ,..... contrast to this, th4e electronic component mounting
method of the present inven-.ion, by which the sealing resin '-n the liquid
.form is made to enter the gap between the electronic 15 component and

the board from the end portion of the electronic component mounting

region, doés:notdeave-ais asvbubbles in-the gap-and therefore able to

-c-evert the occurrence of voids. Furthermore, according to the e ec _ror

_C_ componeat-misnting me--irvdeaf titpresen.bzJinventionytheonbining the
thermosetting resin is made to enter the gap etweer the board ant the
S18EtHriié CompBHBAREIRTHE State Grf which the bufwpsarerputineontastarious
with the electrodes, Therefore, even if a resin including a filler for

&g $he Physical froperties. Hfer BEAdINg S useatheprobler R8duCed .
lcrerpo_,ed iﬂlhteg\(/)vge ~ tjgﬁebumps and the 40 electrodes can be p

evented from occurring. It is o bé noted Lhat: BY Bropéry cbitbinigfthe Tully

%@g[ﬁf){k%@boq'kﬁne@&n&é&%é‘PPreW%PHO”S yarious .embodiments, the . _

i

eff._.is possessed by them can be produced. Ttho%g% the pres.entm DO
inventiorehas been<fully described tnconnectipn wyith.the preferred 5.

embodiments thereof with reference to the accompanying drawings, it is
to be noted that wvarious changes and modifications are
apparent to thpse skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined Ey 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 is 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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to be noted That various changes and modifications are apparent no

~ those skilled in the art. Such changes and 10 modifications are To be

understood as included within the scope of the present invention as
defined by the appended claims unless mey depart therefrom. The entire
d sc'._osur'e of Japanese Patent Application No. 2005-306122 filedyon Wiz
October 20, 2005, 15 includinc, specification, drawings and c'...aims for
patent, are incorporated he-eAn by reference in its entirety. Industrial
Applicability The electronic component anoeunting method of the 20

present invention has the effect that the bonding reliability after mounting
can be secured and is useful for the field in which the mounting is carried
out by electrical connecting the bumps formed on the electronic

component to/the eFérodesd: eo. @ptherboard byameta].n25 boad i ( for
P IMs 1 An electronic component mountino method for e--1L

'ff%ﬁ c_,
& ally £6-: Bimp&. forEeEa Bikle tHBMie 5 éorfmetherrio eletrodeseot ronic
rmed é%%%@' QcOtchY g cogg',epson%n mounting region on a board by metal
j CO. LT o . i . ot Lo~ .

bonding, compr_ising: placing a liquid tRermbseting resin i 4 figuid giapren
slate,on asurfage of, the,baard sa thaf gng portjon of the thermosetting, -
resin is arranged inside the electror:c.

placing a ligquid thermosetting resin in a liquid
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
liguid measure of the thermosetﬁing 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 éomponent 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 liguid 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 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
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10 component 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 thermocompressior. bonding head 15 which ho=ds the electrgni¢’ Wit
component to the board, and then bringing a hump formation surface o
the electronic component in contact with the one portion the
thermosetting resin_ in the liquid glob state: while pressurizing the bumps
against the eléctrodes ofthe: board) 20tcarrying out metal bonding of theonent
bumps and the electrodes by heating the electronic component h the
thermoéompression boriding head #ra state inhw rioshthe rsumpsaareion of
pressurized against the e~eci 'c des, while heating ti_- thermosetting sin
do'fhat ENESOTIRE Lo ddting 2 Whédsih inbae. liquideglel statesintwap  is
clap between t@ﬁ bvo%rd. %Ji)‘ié}\ﬁlk'i 4 2 and t t electronic component in 1

no TH6untthg r8iofi IS prombted argreonent to the

the electroriic co‘r%boné/nt.

thetmosetting reactdor of the tYy ~ _efmosP _ tt'ng resin which has
entered P . red th%e ga%pgfé mﬁ)r%?%éottg&%hgse%% n%?n% t%gegetronic

comnnner_t tg;the; égboé%v'at%lérﬁ%@%%g%estgrﬂ% resin; gggn-la—ghe% ead away

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

electronic component on the board.

2. The electronic component mounting method as
defined in «claim 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 liquid measure of the thermosetting
resin is arranged outside the electronic component mounting

region 1s formed by the application of the thermosetting

resin.
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from the electronic component, thereby mounting the electronic

component on the board. 10 2. The electronic component mounting

method as defined in claim 1, wherein the one portion of the LLOYD WISE
thermosetting resin in the liquid glob stagl%is placed so as no to cover the
electrodes of the board in the electronic component mounting region.. 1d

3. The electronic component mounting method as defined in claim 1,

wherein the liquid thermosetting resin is placed by applying tine

~ thermosetting resin onto the surface of the board, and a share. of the

liquid glob such 20 that the one portion of the liquid glob is arranged in the
electrofiie compéenent hioanitg:fegiorrand dhe remainingn porion: abthesd  as
greater liquid measure of the thermosetting sin is arranged outside the

SBEHBAIE comporierit THburting Y&6iBA i® foriied bylthetdpplicatioh of tfe  the

t ermosettinlg Y"fVtis 43 he electronic component mounting method as

efined. i clalh, Wihergin the I globYoftRe tHefAoseétting resmds et ting
formed, by a oiving the thermosetting -sin into an inter rater shape ,pe
cor?prisi?g%é!)-,qﬁ% gﬂg‘ée@orﬁ/gﬁgrtignhﬁﬁgng%a%ﬁaéIfﬁe lectrgfiid ¢ 9lob

¢mpongnt @%%ntin&@&%andﬁlpggﬁjg-sﬁpeed %qrggg\fvgnlgrc] prgj@srg;tbsonent
from the liquid glob body portion and has a end portion
mounting region and a tongue-shaped portion which projects

from the ligquid glob body portion and has a end portion

reaching the inside of the electronic component mounting

region.

5. The electronic component mounting method as
defined in 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 liguid thermosettin@ 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
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reaching the inside of the electronic component mounting 10 region. The
electronic component mounting method as refined in claim 1, wherein

tenting of _he thermosetting resin oy the tiermo empress or. bondingyy iy WisE
head is continuously 15 performed until,the thermosetting resin is cure_d.

E. An . electronic component mounting method for e'ectrically connecting
bumps ~~~ formed on an elects onic component to electrodes formed in

an electronic component 20 mounting region of a board by metal
boriding,reompdsing.cPracing aaigridthermasetting resin iva ligygid- globhoarg
Mate on a surface outside the electronic component mourning region of
thelbgard? AfovirtPdownea thevrmiocomordad:i hondinc headi 2 5 which holfls the
the. eleetronit component to the board, and ::Len j...- 7Yt? V'd SE 99 p-

<5 THG ShE bl  UH's BPEFA, dBs 6t hbhrd white flowirg opemponent
aortior of tho liquid ct; of the  thermosetting resin placed ourside the

Sigkton ic component. Sc?on?i%@%u?&?sc? tHat fife“oné portisA fe&éneg s ide of

inide of 5he slechionic, companent mounting re-_on tereby bringing the .
thermosetting resin o the one portion in con ct'with 4 'bu 5*&5 atioh °

surtacerfthe £lectronic CRMPANER:; t1c one portion 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
the thermosetting resin so that entry of the thermosetting
resin in the liquid glob state into a gaé between the board
and the electronic component in the electronic component
mounting region is promoted and thermosetting reaction of
the thermosetting resin which has entered the gap 1is
promoted, thereby bonding the electronic component tTo 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 6, wherein the contact of the

thermosetting resin with the electronic component is
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carrying out metal bonding of the bumps and the electrodes by heating

the electronic component by the 10 thermocompression bonding head in

a state in which the bumps are pressurized against the electrodes, while
heating the thermosetting resin so that gntry of the thermosetting : esintin*'=*
the liquid glob state into a ga- between the board and the electronic
component in the electronic component 15 mounting region is promoted

and thermosetting reaction of the thermosetting resin which has entered
the'gap 7 promaoted nthverebythondingethe efectronic-compaenentto-thes etting
board via cured thermosetting resin; and then moving the

fifetrocothipreéssioft HondingPHead away ©20 from thelelettronicc  component
component, thereby mounting the electronic component or the board. 7

FRE eredtionic COMBoneht Mottt m&thbd a& defified &t Elim®, component

wherein the C(~-tact o éthereligesr&noispttn resin with the el__ectronic:
component is achieved by na" ng the e pe dhthe thefims ESEhgCRss

which has flowed into the electronic component mounting region in
con-.act with the electron--c component after ~he Lumps are pressurized

against the 'ectrodes.



