1 DESCRI PTI ON METHOD
AND APPARATUS FOR MOUNTI NG ELECTRONI C COMPONENT ON Cl RCUI T
BOARD 5 Technical Field The present invention relates to
a nmet hod and apparatus for nounting an el ectronic conponent on a
circuit board, i.e. for nounting an el ectronic conponent such as an

| C chip and a surface acoustic wave (SAW device singly (in 10 the form
of a bare ICin the case of the IC chip) on a printed circuit board
to be used for an electronic CIrCUIﬁESCRIPTFﬁ@CkgrOUHd Art

Nowadays, electronic circuit boards are ‘enpl oyed in a variety of
products, and they are inproving in 15 performance day by day. The
frequencies to be used on the circuit boards are al so increasing, and
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necded Fort 4arE Fthatte e he T eni ps that are singly mounted on
circuit boards and | chigf mount ed on el e tgon{c deviceg gnd flat
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the above- apparatus for mounting an electronic component on a circuit
board, i.e. for mounting an electronic component such as an
IC chip and a surface acoustic wave (SAW) device singly (in
10 the form of a bare IC in the case of the IC chip) on a
printed circuit board to be used for an electronic circuit.
Background Art
Nowadays, electronic circuit boards are employed
in a variety of ©products, and they are improving in
15 performance day by day. The frequencies to be used on the

circuit boards are also increasing, and accordingly, the
flip-chip mounting that ensures low impedance 1is the
appropriate mounting method suitable for electronic devices
that use high frequencies. In accordance with an increase
20 in number of portable devices, the flip-chip mounting for
mounting IC chips in the bare chip form, not in the package
form, on a circuit board is needed. For this reason, the IC
chips that are singly mounted on ciréuit boards and IC chips
mounted on electronic devices and flat panel display units

25 include a certain number of defectives. Besides the above-



2 mentioned flip-chip conmponents, an increasing nunber of
conponents of CSP (Chip Size Package), BGA (Ball Gid Array), and the
| i ke have conme to be used. As a conventional method (first
prior art exanple) 5 for bonding ap 1C chip to the circuit board of an
el ectronic device, there is the one disclosed in the Japanese

Exam ned Pat ent Publication No. 06-66355 and so on. This is shown in
Fig. 13. As shown in Fig. 13, there is generally known the nmet hod for
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for bonding "1 o ali rystal display, there is
general ly kno. t he sem.conductor .chi p connecti.ng structure.that
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chip 86 antitd o n g ’ ere 1is generally
method for transferring Ag paste 74 onto bumps 73 formed on
10 an IC chip 71, connecting the Ag paste 74 to electrodes 75
of a circuit board 76, thereafter hardening the Ag paste 74
and then pouring an encapsulation material 78 in a space
between the IC chip 71 and the circuit board 76.
As a method (second prior art example) for bonding
15 an IC chip to a liquid crystal display, there is generally
known the semiconductor chip connecting structure that uses
an anisotropic conductive film 80 as disclosed in the
Japanese Examined Patent Publication No. 62-6652 shown in
Figs. 14. In the structure, an anisotropic conductive
20 adhesive layer 81 constructed by incorporating conductive
particles 82 into an insulative resin 83 is peeled off a
separator 85 and coated on a substrate or a glass plate of a
liquid crystal display 84. By thermocompression bonding the
IC chip 86, the anisotropic conductive adhesive layer 81 is

25 interposed between the lower surface of the IC chip 86 and



3 the substrate 84 except for the portions bel ow Au bunps 87.

As a third prior art exanple, there is known the nmet hod for coating a
WV hardening resin on a substrate, nmounting an I C chip on the
substrate and applying 5 ultraviolet3 rays to the resin wth
pressure, thereby har deni ng .the resin between the 1C chip and the
substrate and nmai ntai ni ng contact between the two by the shrinkage
force of the resin. As descri bed above, the bonding of an
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nol di ng, thereafter printing solder paste on a circuit board,
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the paste. According to the above processi ng nethod called SMr
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As described above, the bonding of an IC chip has
10 been performed by die-bonding an IC chip such as a flat
package onto a lead frame, connecting the electrodes of the
IC chip to the lead frame by wire-bonding, forming a package
by resin molding, thereafter printing solder paste on a
circuit board, mounting the flat package IC on the board,
15 and performing reflow of the paste. According to the above
processing method called SMT (Surface Mount Technology), it
has been difficult to reduce the circuit board size due to a
long process and much time consumed for the production. For
example, an IC chip occupies an area about four times that
20 of the IC chip when encapsulated in a flat package, and this
has been a factor for hindering the reduction in size.
In contrast to this, the flip chip processing
method of directly mounting an IC chip in the bare chip form
has come to be more frequently used lately for the

25 achievement of a reduction of process and a small-size



4 | i ght -wei ght structure. This flip chip processing nethod

has been devel oped with many forns such as stud bunp bondi ng ( SBB)
for executing bunp formation on an I C chip, bunp | eveling, Ag.Pd
paste transfer, nounting, i nspectiong 5 encapsul ation with
encapsul ation resin, and inspection and WV resin bonding for

si mul t aneousl y executing bunp formation on an I C chip and W

har deni ng resin coating on the board and thereafter executing

fing den in. _ . . .
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and thereafter executing mounting, UV hardening of the resin,
and inspection.

However, each of the methods has had the drawback
that much time is taken for the hardening of the paste for
connecting the bumps of the IC chip with the electrodes of
the board and for the coating and hardening of the
encapsulation resin, leading to degraded productivity. It
is further required to use ceramic or glass for the circuit
board, and this has disadvantageously led to a high cost.
According to the method for using conductive paste as in the
first prior art example as a bonding material, the bumps of
the IC chip have been required to be subjected to leveling
so as to be flattened before use, in order to stabilize the
transfer mount.

For the bonding structure using the anisotropic
conductive adhesive as in the second prior art example, a
structure that uses glass as a base material of the circuit

board is developed. However, it is difficult to uniformly



25 board is devel oped. However, it is difficult to uniformy

5 di sperse the conductive particles in the conductive adhesi ve,

and this has caused shortcircuit due to abnornal dispersion of the
particles and |l ed to the expensiveness of the conductive adhesive. 5
The bondi ng net hod using the WV hardening resin as in the third prior
art exanple has had the problemthat the variation in height of the
bunps nust be suppressed within [err] 1 ([err]m and the issue that
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process 1 (um) and the issue that the method cannot achieve

connection to a board having a degraded flatness such as a

10 resin board (glass epoxy board). The method using solder
has been required to pour and harden the encapsulation resin
for alleviating the difference between thermal expansion and
contraction of the board and the IC chip after the bonding.
This resin encapsulation needs two to four hours, and this

15 has led to the issue that the productivity is significantly
low.

In view of the aforementioned conventional issues,
the present invention has an object to provide a method and
apparatus for mounting an IC chip on a circuit board,

20 intended for bonding the IC chip to the board with high
productivity and high reliability necessitating neither the
resin encapsulation process for pouring resin in the space
between the IC chip and the board after the bonding of the
IC chip to the circuit board nor the bump leveling process

25 for adjusting the bump height constant.



25 for adjusting the bunp hei ght constant.

6 Al so, in view of the aforenentioned conventi onal

i ssues, the present invention has another object to provide a met hod
and apparatus for nounting an el ectroni cgconponent on a circuit
board, intended for directly bonding the 5 el ectronic conponent on
the circuit board wth high productivity. . Di scl osure O
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Disclosure Of Invention
The present invention is constructed as follows to
solve the aforementioned issues.

10 According to a first aspect of the present
invention, there 1is provided an electronic component
mounting method comprising:

aligning in position electrodes of a circuit board
with bumps formed by wire-bonding on electrodes of an

15 electronic component with interposition of an insulative
thermosetting resin that includes no conductive particle;
and

hardening with heat the thermosetting resin
interposed between the electronic component and the circuit

20 board while correcting warp of the board by pressurizing the
electronic component against the circuit board with a
pressure force of not smaller than 20 gf per bump, thereby
bonding the electronic component and the circuit board
together for electrical <connection between both the

25 electrodes thereof.



together for electrical connection between both the 25 el ectrodes
t her eof . 7

According to a second aspect of the present invention, there is
provi ded an el ectronic conponent mpunting nmethod according to the
first aspect, wherein the positional alignnent is executed by
aligning in position the 5 el ectrodes of the circuit board with the
bunmps fornmed by Wi re-bondi ng on the electrodes of the electronic

conponent Wi LNACRLSHARY 8" 87 bheotReramsell i nge [ asld Wil

performng |eveling, ng IS execut

L Wk, 1 ST 0 N ke PR
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performing leveling, and
the bonding is executed by hardening with the heat
10 the thermosetting resin interposed between the electronic
component and the circuit board while simultaneously
performing leveling of the bumps and correction of the warp
> of the board by pressurizing the electronic component
against the circuit board with the pressure force of not
15 smaller than 20 gf per bump, thereby bonding the electronic
component and the circuit board together for electrical
connection between both the electrodes thereof.
According to a third aspect of the present
invention, there 1s provided an electronic component
20 mounting method according to the first or second aspect,
wherein the thermosetting resin is a thermosetting resin
sheet having an anisotropic conductive film.
According to a fourth aspect of the present
invention, there is ©provided an electronic component

25 mounting method according to the first aspect, wherein the



i nvention, there is provided an electronic conponent 25 nount i ng
nmet hod according to the first aspect, wherein the

8 positional alignnent is executed after a solid thernosetting
resin sheet having a shape dinension sngdler than an outside

di mensi on of connection between the el ectrodes of the el ectronic
conponent is stuck as the thernosetting resinto 5 the circuit board
before the positional alignnent, and t he bondi ng is
execut ed bydiadeRbN0athbinkhe D83txecuted ! REdNL MOSPI | Ak ARNdLY

i nt er posed between t el ectronic conponent and CIrCUIt

board whilgg;n she%'t”ﬂé(rﬁggoﬁsgﬁa Qr&%&gﬂ?ﬂ h&n&?félecéﬂzﬂp A c;d}_esf’c\%rp of

the 10 circult boa ressuri zin ectroni c conponent

agai nst th%hﬁ*h%ﬁ' g?rdcﬂhh?ﬁ£ﬁg ét@@@ﬁ'eghéo éf@%tro es tgﬁ{”Qﬁltt'ng

resi n sheet ere ondi ng ectroni ¢ nponen he"circuit

boar d ter”l ‘tropﬁc compgnent léc%%rqu% Iq—'eh% fﬁ}{ézl}noasse%%% Ofretsq(% Rigsent

15 |nvent|on ovid ronic
conductlve

"ot 90 TSRO SEROLIR LR L 7PV i gn oL

f?hgcggszoﬁzrp‘)zfrgﬁ%een% B 2R IPE prone PR T e pea,

ﬁgcfﬁbtabgﬁ%% |dfexecut after g%f°"9heet l%@g&gggg&tl@gtre5|n %Hggt
electronic component and the circuit board while
simultaneously performing the correction of the warp of the

10 circuit board by pressurizing the electronic component
against the circuit board with the heat applied to the
thermosetting resin sheet, thereby bonding the electronic
component and the circuit board together.

According to a fifth aspect of the present

15 invention, there 1is provided an electronic component
mounting method according to the first aspect, wherein a
conductive adhesive is transferred onto the bumps of the
electrodes of the electronic component before the positional
alignment,

20 the positional alignment of the bumps with the
electrodes of the circuit board is executed after a solid
thermosetting resin sheet having a shape dimension smaller
than an outside dimension of connection between the

electrodes of the electronic component is stuck as the

25 thermosetting resin to the circuit board before the



t han an outside di nension of connection between the el ectrodes o
el ectronic conponent is stuck as the 25 thernosetting resin to t
circuit board before the

posi ti onal
har deni ng

al i gnment, and t he bonding i s executed by
wi th the heat t he thernﬁ%etting resin sheet interposed

bet ween the el ectronic conponent and t he circuit board

5 simult
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board, and the bonding is executed b
cirguit2oboarfler APSePTEPFUFEing sHew® iglteatioddd beonpenenlie
conponent and the circuit board while sinultaneously
aghénebr ridm | garefiithebowrp ofi thhetléer hdat beppdied to the
thermosetting resin sheet, thereby bonding the electronic
component and the circuit board together.

According to a sixth aspect of the present
invention, there 1is provided an -electronic component
mounting method according to the first aspect, wherein the
positional alignment of the bumps of the electrodes of the
electronic component with the electrodes of the circuit
board is executed after a solid thermosetting resin sheet
whose one surface or both surfaces are provided with a flux
layer is stuck as the thermosetting resin to the circuit
board, and

the Dbonding 1is executed Dby hardening the
thermosetting resin sheet interposed between the electronic
component and the circuit board while simultaneously
performing the correction of the warp of the circuit board
by pressurizing the electronic component against the circuit

board by a heated head, thereby bonding the electronic

component and the circuit board together as a consequence of

y



by pressurizing the el ectronic conponent against the circuit

board by

a heated head, thereby bonding the electronic 25 conponent and the

circuit board together as a consequence of

10 t he bondi ng of the bunps to the el ectrodes of the circuit

board due to adhesion of a flux conponent of the flux |ayer to the
bunps occurring when the bunps break through the resin sheet. 5
According to a seventh aspect of the present i nvention, there
i s providedpn WIRHHPNGE ERBEPORRES to thdDEDELBPoABS hed GOl Mg 0 t he
first aspect, wherein the positional alignnment of the bunps of
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posi ti onal
positional alignment of the bumps of the

component with the electrodes of the circuit

electronic

board 1is

10 executed after a solid thermosetting resin sheet where

particles comprised: of resin balls whose surfaces are

plated with gold; or nickel particles; or

conductive

particles made of silver, silver-palladium, or gold; or a

conductive paste; or gold balls are embedded in a

direction
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in which the bumps and the electrodes of the circuit board
are made mutually electrically continuous inside holes
formed in positions corresponding to either the bumps of the
electrodes of the electronic component or the electrodes of
the circuit board before the positional alignment is stuck
as the thermosetting resin to the electrodes of the circuit
board through positional alignment, and

the bonding is executed by hardening with heat the
thermosetting resin sheet interposed between the electronic
component and the circuit board while performing the

correction of the warp of the circuit board by pressurizing



the bonding is executed by hardening with heat the t her nosetting
resin sheet interposed between the electronic conponent and the
circuit board while performng the 25 correction of the warp of the
circuit board by pressurizing t he el ectronic conponent
against the circuit board with the lheat applied to the thernosetting
resin sheet. According to an eighth aspect of the present
invention, there is provided an el ectronic conponent 5 nount i ng net hod
according to the first aspect, wherein the posi tional alignnment of
the el ect r &8s FGFONeLCe COMBRIENT aJ2inghpShenCikict tt ReagPe dtitddddi®of t he
circuit board is ) executed after a solid thernosetting resin sheet
wher e hegsr prelldsdebentBe GReEROPREL NGRS Ahges .greater than a 10
t hi ckness of a passivation filmto be coated on at |east the

el ectrodes of the el dcrgAiadcohpontint L drmeseecthapfa the pngfieikness
of one of the electrodes of the circuit board and each of which is
conpri sed dhvengdion,balthenghosks suptavéded an gred gsitgoed owi t¢pmpsingntor

ni ckel particles; or conductive 15 particles nmade of silver,

si | ver> pal nagingdng aetyoldd,aagording to comelufirst papest, owhgokdnbdihes are

enbedded i nsi de hol es formed in positions corresponding to
ei ther of posidional aliegnmendesodf the ellectrodes cvhpbthentelmcittmmic
el ectrodes of the circuit board in a direction in which the particles

are 20 icompopeséd Wetheebh¢ hee dantadme off t hbeel ettcont ¢ monpbners
and the circuit electrode of the circuit board and in which

executed after a solid thermosetting resin sheet where

particles each of which has a size that is greater than a

10 thickness of a passivation film to be coated on at least the

electrodes of the electronic component and smaller than a

thickness of one of the electrodes of the circuit board and

each of which is comprised of: resin balls whose surfaces

are plated with gold; or nickel particles; or conductive

15 particles made of silver, silver-palladium, or gold; or a

conductive paste; or gold balls are embedded inside holes

formed in positions corresponding to either of the

electrodes of the electronic component or the electrodes of

the circuit board in a direction in which the particles are

20 interposed between the electrode of the electronic component

and the circuit electrode of the circuit board and in which

the electrodes are made mutually electrically continuous

before the positional alignment is stuck as the

thermosetting resin to the electrodes of the circuit board

25 through positional alignment when mounting the electronic



the el ectrodes are nade nutually electrically continuous before the

positional alignnment is stuck as the thernosetting resin to
the el ectrodes of the circuit board 25 t hrough positional alignment when
nounting the electronic 12 12
conponent on the circuit board, and t he bonding i s executed
by hardening with the heat the thernosetting resin sheet interposed
bet ween t he el ectronic conponent and the circuit board

while 5 -Bhsaht ZbRothde- Bt ALl PG GoRp@nent against the circuit

board wth the heat applied to the thernosetting resin sheet and with
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According to a ninth aspect of the present I nventlon, there
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third aspect, wherein conductive partic t
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According to a tenth aspect of the present i nvention, there
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provi ded 4fa %&5&%r%ﬂkgasggggoqg%&ations applied to the electronic
component.
According to a ninth aspect of the present
10 invention, there 1is ©provided an electronic component
mounting method according to the third aspect, wherein the
conductive particles included in the anisotropic conductive
film are nickel particles plated with gold.
According to a tenth aspect of the present
15 invention, there 1is ©provided an electronic component
mounting method according to any one of the first through
ninth aspects, wherein the thermosetting resin is provided
by a thermosetting resin sheet.
According to an eleventh aspect of the present
20 invention, there 1is provided an electronic component
mounting method according to the tenth aspect, wherein the
thermosetting resin sheet has a thickness greater than a gap
between an active surface of the electronic component and a
surface which belongs to the circuit board and on which the

25 electrodes thereof are formed after the bonding.



nmounting nethod according to the tenth aspect, wherein the
thernosetting resin sheet has a thickness greater than a gap
an active surface of the electronic conponent and a su
bel ongs to the circuit board and on which,the 25 electrod
fornmed after the bondi ng.

According to a twel fth aspect of the present i nventi on,

provi ded an electronic conmponent nount i ng net hod accor
first or second aspect erein _t t her nos ttlng r
provided by a 5 AFCREABYet FPng aotr’fé&lf\}f@ aspect

a thirteenth as ect of .the present inventio there is
el ectr oni ¢ *CIFPSAERY ther%nn&ﬁln@rﬂﬁbg?%tuéncoﬁ%ﬁQQqﬂﬁlc

positional alignnment device for aligning in position el ectrodes of a

circuit boFCYnwiny mﬁﬁﬁpqoﬁﬁﬁarﬁyng to V@?efﬂ6@9rﬁfoﬁe§P§
el ectroni c conponent wth interposition of an insulati
t her noset t Wh§TedSi n Ehat thermoselitiags nseedmduchs veppavire
a heating device for heating the thernosetting 15 resin;

a bondi ng ddgreesestingr d8APAEVRFth heat the t her moset
interposed between the electronic conponent and the

bet ween
rface which
es thereof are
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whi | e correcting war fesordiag to apdddatiepnshessanact ngf t Kheelra@santi c

conponent agai nst the 20 circuit board with a pressure fo
smal | er t hdmvestion, there 1is ©provided an electronic

mounting apparatus comprising:

rce of not
component

a positional alignment device for aligning in

10 position electrodes of a circuit board with bumps

formed by

wire-bonding on electrodes of an electronic component with

interposition of an insulative thermosetting resin that

includes no conductive particle:

a heating device for heating the thermosetting

15 resin; and

a bonding device for hardening with

heat the

thermosetting resin interposed between the electronic

20

25

component and the circuit board while correcting warp of the
board by pressurizing the electronic component against the
circuit board with a pressure force of not smaller than 20
gf per bump with the heat applied to the thermosetting resin
from the heating device, thereby bonding the electronic
component and the circuit board together for electrical
connection between both the electrodes thereof.

According to a fourteenth aspect of the present

a



gf per bunmp wth the heat applied to the thernosetting resin fromthe

heating device, thereby bonding the electronic conponent and the
circuit board together for electrical connection between both the

el ectrodes thereof. 25 Accargling to a fourteenth aspect of the
pr esent 14 i nventi on,
there is provided an el ectroni c conponent nount i ng appar at us
according to the thirteenth aspect, : wherein the positional alignnent

device is tgy@ht98nlN there PO tigRoéIge®! eghr 0dagcoiohie Ciddricne@ard
with the bunps 5 formed by wire-bonding on the el ectrodes of the

el ect 1 oni Countin§OTBARAPALUL ! NabBbLEDAP AN e ! NhilMIHSE! Udbibciesi N

wi t hout performng |eveling, and t he bondi ng device har dens
with the h tertetﬂﬁ the JdiEtReelli D9ighRshf dd¥&IPO58d Fbeta'\ﬁ e

el ectronic conponént and the <Circult oard whi SI t aneously
per form ”QPBEY%EbHQt% hecRuBRSsaBe €RL! aLLARLObokl YALR the buitbs! Ne
board by pressurizing the electronic conponent agai nst the ci CUIt
boardgw th r Cﬂ?% t han I W th
t he heat ap%?ﬁ g %%ﬁ%iﬁxi ?ﬁ%?ﬁ%s%? |ﬁéé§€£$&é r§§1$§% %gﬁgﬁﬁg 3g€|ce

thereby boRdignene  wiPR OLAGLEOILG coMPaRenty andot g, SLLGUI, board

together foO nnecti on béetween bo

t her eof . without. per rmAﬁ§O£g¢§? ? féfteenth aspect of the present
i nvention, tﬁer@ ig an ectronic conponent

the bonding device hardens with the heat the
thermosetting resin interposed between the electronic
10 component and the circuit Dboard while simultaneously
performing leveling of the bumps and correction of the warp
of the board by pressurizing the electronic component
against the circuit board with the pressure force of not
smaller than 20 gf per bump with the heat applied to the
15 thermosetting resin from the heating device, thereby bonding
the electronic component and the circuit board together for
electrical connection between both the electrodes thereof.
According to a fifteenth aspect of the present
invention, there 1is provided an electronic component
20 mounting apparatus according to the thirteenth or fourteenth
aspect, wherein the thermosetting resin is a thermosetting
resin sheet having an anisotropic conductive film.
According to a sixteenth aspect of the present
invention, there 1is provided an electronic component

25 mounting apparatus according to the thirteenth aspect,



20 nount i ng apparatus according to the thirteenth or fourteenth

aspect, wherein the thernosetting resin is a thernosetting resin
sheet havi ng an ani sotropic conductive film According to a
si xteenth aspect of the present i nvention, there is provided an
el ectronic conponent 25 nmount i ng ahH%ratus according to the
thirteenth aspect, 15

wherein the positional alignnent device sticks a solid t her nosetti ng
resin sheet having a shape dinensjon snaller t han an out si de

di mensi on #heggiRecthdn Petikiinahe alignnegtecfeBdes ofti®ES eldctsDridk
conponent as the thernosetting 5 resin to the circuit board, and
t her eaf t er thex@egessing resigsjghianial hayinghnenshapet Wamensionofsnadd er
el ectrodes of the el ectroni c conponent with the el ectrodes of the
circuit thanpoand, ewigside dimension e¢fe bondes§idevi bethWgedendhsith
the heat the 10 thernosetting resin sheet interposed between the
el ect r oni ¢ electrogemporferithearad ediaragilce womposend wisi | Ehesi the neossdifsing
performng the correction of the warp of the circuit board by
pressuri zi ngstine dlect tlomi cctoopbhenboaydi nstandhe tdiarmaifiter exdmureds wit h
the heat applied to the thernosetting resin sheet, 15 t her eby bondi ng
t he el ect r gisd tiocoapordhignzedtt e cilre upumps of bbar éleogeblies. of the
According to a seventeenth aspect of the present invention, there is
provi ded arlelcdécondai ccomppoerent with theumntlentapissy abfis tice ordimmpitto t he
thirteenth aspect,
board, and
the bonding device hardens with the heat the
10 thermosetting resin sheet interposed between the electronic
component and the «circuit board while simultaneously
performing the correction of the warp of the circuit board
by pressurizing the electronic component against the circuit
board with the heat applied to the thermosetting resin sheet,
15 thereby bonding the electronic component and the circuit
board together.

According to a seventeenth aspect of the present
invention, there is provided an electronic component
mounting apparatus according to the thirteenth aspect,

20 wherein a conductive adhesive is transferred onto the bumps
of the electrodes of the electronic component before the
positional alignment,

the positional alignment of the bumps with the

electrodes of the circuit board is executed after a solid

25 thermosetting resin sheet having a shape dimension smaller



20 wherein a conductive adhesive is transferred onto the bunps of
the el ectrodes of the el ectronic conponent before the posi ti onal

al i gnnent the positional alignnment of the bunps with the
el ectrodes of the circuit board is execuiged after a solid 25

t hernosetting resin sheet having a shape di nension snaller

t han an outside di nensi on of connection between the el ectrodes of the
el ectroni c conponent is stuck as the thernosetting resin to the

circuit boaffh behorgutbh@e dimeR9Sbhi 082 AdrHERAbN amietw'%_en the
the bonding is executed by hardening with the heat the thernosetting

resin sheed ledﬂgﬁi:a OSee Pt?é""ee%récttr*&%lc comBbREAE ONL  SERFRONGBL th&nd

t he circult rd whil si mul taneously performng the correction

of the warp f%g riid¥etting Cxt]éﬁ Y t @&argh% EEEE'Z*b%%rEihhe R O e

conponent agal nst circuit t he heat applled to
t he | sh thereb bondi ng the el ectronic

%ﬁ{ 1 Besheqh, y 9
conmponent énﬁg e é%rgﬁf' SﬁFd toget her. According to an

¢ ght sgnth aspect of 4 WHRRGH 1o execdtBUCRY ARFALBERE LEcRr YL dRber

el ectroni ¢ conponent I ng apparatu accor

Lhirteenth ogspephe mocers 1 e ELOL S Ne RASE | Q0le Al e, ddiee sidcks a
r

solid hernDse I h{ eet 0se one s ace or aces

electronic component and the circuit board while
simultaneously performing the correction of the warp of the
circuit board by pressurizing the electronic component
10 against the circuit board with the heat applied to the
thermosetting resin sheet, thereby bonding the electronic
component and the circuit board together.
According to an eighteenth aspect of the present
invention, there is provided an electronic component
15 mounting apparatus according to the thirteenth aspect,
wherein the positional alignment device sticks a solid
thermosetting resin sheet whose one surface or both surfaces
are provided with a flux layer as the thermosetting resin to
the circuit board, and thereafter executes the positional
20 alignment of the bumps of the electrodes of the electronic
component with the electrodes of the circuit board, and
the bonding device hardens the thermosetting resin
sheet interposed between the electronic component and the
circuit board while simultaneously performing the correction

25 of the warp of the circuit board by pressurizing the

This Sheet Has Been R
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are provided wwth a flux layer as the thernosetting resin to t he
circuit board, and thereafter executes the positional 20 al i gnnent of

t he bunps of the el ectrodes of the electronic conponent with the

el ectrodes of the circuit board, and 17 t he positi onal

al i gnment hardens the thernosetting resin sheet interposed between
the el ectroni c conponent and the circuit board while simultaneously

performng the correction 25 of the warp of the circuit board by
pressuriz

el ect on %ngz)ﬁ%%%%ln? SOMPRRE™T h29REPEE FPBoSiFHY ta iBEEePY ¢ heptsd
tr th el t d b d
{oget hor alS8StorithAnbe 55 %ﬁﬁé"bsﬁg{rﬁéf%&roﬁfc t%?@pﬁmg LY R

el ectrodes_pof the ﬁhégﬁ't bo d due t adhesi on _of_.a fl ux conpo ent of

the flux |&yEFUth her® S oy FPHSeﬂH‘éﬂC?h8beﬁP€s Bedddd hPbugh

the resin shee According tQ a njneteen aspe of the

present o %, tPRer IS TAIRA 0Bl o) GEAGWEE o esﬁé s °to

nount | ng aggaratus a cgagipg to the thlr eent h wherein the
e

e
posi t Ponal 2B PreR cogppRrgRt g EB?lﬁTuE EaY?ﬁeFﬂDEBFtPH’ﬂpFesm
sheet where particles conprised of: resin balls whose surfaces are
pl at ed mntﬂcﬁBFﬂln%rw¢ﬁ%kEﬂe bumps[?ﬁﬁﬁ&ﬂ§§§°u8p EBRAGEELINESHESEi cl es made
of silver, silver- pal |l adium or gold; or a conductive paste; or gold
balls are 15 enbeBg@earding 4o d%r@é??%ﬁenF% agRpel Ofheth@uRBESeRAd t he
electrodes of the <circuit board are made nutually electrically

cont i nuousinpwentEomol e§hpsened s n prvidashs an  electronic  component

mounting apparatus according to the thirteenth aspect,

10 wherein the positional alignment device sticks a solid
thermosetting resin sheet where particles comprised of:
resin balls whose surfaces are plated with gold; or nickel
particles; or conductive particles made of silver, silver-
palladium, or gold; or a conductive paste; or gold balls are

15 embedded in a direction in which the bumps and the
electrodes of the «circuit board are made mutually
electrically continuous inside holes formed in positions
corresponding to either the bumps of the electrodes of the
electronic component or the electrodes of the circuit board,

20 to the electrodes of the circuit board through positional
alignment as the thermosetting resin, and thereafter
executes the positional alignment of the bumps of the
electronic component with the electrodes of the circuit
board, and

25 the bonding device hardens with the heat the



corresponding to either the bunps of the el ectrodes of the el ectronic
conponent or the electrodes of the circuit board, 20 to the el ectrodes
of the circuit board through positional alignnment as the
thernosetting resin, and thereafter executes the positional
al i gnment of the bunps of the el ect¥oni c conmponent wth the
el ectrodes of the circuit board, and 25 the bonding
device hardens with the heat the
18 her noset t.ing resin sheet .interposed between the %iectronjc

s FH6 ¢

conmponent T R e P e G pafteen the eI of
the warp of the circuit board by pressurizing .. the electronic
conponent &FFRNEN e 303G cdite bdEFRIT h RIFFD 5 Whidedht PRIAERERY ¢ Fhhe
t hernosettin resin sheet so as_ tQ . achieve the bonding.,
Accor di ng tF eGP &fh Wpetarofoh N reeriit board Rympressurheind | s
provi ded an el ectronic conponent Jmount i ng apparatus according to the
t hi rt eent h B¥peRiectrppic \gRaponent pgainsdi tthehgiraiityhasnd widh cehe
sticks a solid . thernosetting resin sheet where particles each of
whi ch has heat appliedt Her ithegrEheBrOIHERLRY t HeSkResshet a SPasabvat® on
filmto be coated on at |east the el ectrodes of the el ectronic
conponent a@fhigwsg [the AA1AIthi ckness of one of 15 the el ectrodes of
the circuit board and are conprised of: resin balls whose surfaces
are plated with go|c“Aqgoqﬂuﬂge|to a twentieth aspect of the present
invention, there 1is ©provided an electronic component
mounting apparatus according to the thirteenth aspect,
10 wherein the positional alignment device sticks a solid
thermosetting resin sheet where particles each of which has
a size that is greater than a thickness of a passivation
film to be coated on at least the electrodes of the
electronic component and smaller than a thickness of one of
15 the electrodes of the circuit board and are comprised of:
resin balls whose surfaces are plated with gold; or nickel
particles; or conductive particles made of silver, silver-
palladium, or gold; or a conductive paste; or gold balls are
embedded inside holes formed in positions corresponding to
20 either the electrodes of the electronic component or the
electrodes of the circuit board in a direction in which the
particles are interposed between the electrodes of the
electronic component and the circuit electrodes of the

circuit board and in which the electrodes are made mutually

25 electrically continuous, to the electrodes of the circuit



particles; or conductive particles nmade of silver, silver- pal | adi um

or gold; or a conductive paste; or gold balls are enbedded i nsi de
hol es forned in positions corresponding to 20 ei ther the el ectrodes of
the el ectronic conponent or the ehgctrodes of the circuit board in a
direction in which the particles are interposed between the

el ectrodes of the el ectronic conponent and the circuit

el ectrodes of the circuit board and in which the electrodes are

circuit oar

posi tional ;. al | gnig ﬁéuﬁﬁ&ih@ﬁgpgfééw&jbc c%mﬁ;gr?édxﬂ% vhien joupt 1 0g; £ he
el ectroni ¢ conponent on the Tifcui oard,” an her eaf T er eéxecut es
the positi | ;alj t Lectrodes. .af. the electronic
conponem:é%%%gﬁh%ggg%ﬂgggégF?gdggegﬁtgﬁeﬂéﬁwﬁﬁ§l %ﬁﬂé} %é%?nment of

t he bondi ng_ devi ce Far ens m%th %@F h att;he. t her npset ti re%in
sheet int erPdsefBEIHREBRS t n8 el &&Fr orfitECtE O G o fFBIRIIE nd W HE ci PG ¢
board_whi | e gress rizi ectroniﬁ conponent against the circuit

t he . . |
boar d®wi t et Het RS ol’ggCheag:d'lricéldtt goﬁﬁg'tﬁﬁ nosetting resin sheet and with

ultrasonic vibratiqns applied to the electronic c ongnt  so_as to
achi eve the bonding.{he onditly eVlﬁEcoPﬂFﬂﬁnfo“Eiﬁhe%gg-fﬁFgF ashRct of
t he present i nvention, there, |s royided an _electropic .
conponent “RETMOFRUAAhFeSiHhat Rt s l%E%GP@?ﬁ% bepweemethe; LEERFAN 1 Gspect
wherein the conductivecPar%?cles inclqud in the ani sotropi¢ .

component and the circuit board while pressurizing the

made mut ugllyyq 2% hrdildghCt pb§ati¥nG PN A MHiiRent t 2 d *Igh%' eEﬁéPﬂﬁgef)%iﬁreough

electronic component against the circuit board with the heat
10 applied to the thermosetting resin sheet and with ultrasonic
vibrations applied to the electronic component so as to
achieve the bonding.
According to a twenty-first aspect of the present
invention, there is provided an electronic component
15 mounting apparatus according to the fifteenth aspect,
wherein the conductive particles included in the anisotropic
conductive film are nickel particles plated with gold.
According to a twenty-second aspect of the present
invention, there 1is provided an electronic component
20 mounting apparatus according to any one of the thirteenth
through twenty-first aspects, wherein the thermosetting
resin is provided by a thermosetting resin sheet.
According to a twenty-third aspect of the present
invention, there 1is provided an electronic component

25 mounting apparatus according to the twenty-second aspect,



conductive filmare nickel particles plated with gold.

According to a twenty-second aspect of the present i nvention, there
is provided an electronic conponent 20 nmount i ng appar at us accordi ng
to any one of the thirteenth through twenty-first aspects, wherein

t he thernosetting resin is provide 0by a thernosetting resin sheet.
According to a twenty-third aspect of the present i nventi on, t here
is provided an electronic conponent 25 nount i ng appar at us accordi ng
to the twenty-second aspect, 20

wher ei n t hé"t9 & ifbs s nFhesdioseshdeg hagsant hebrabsshas a  grickress han a

gap between an active surface of the el ectroni ¢ conponent and a

surface whitiFa&onddaro thegap betwppsui énboactived swrfwdeh ahe the

el ectrodes are forned after 5 t he bondi ng. According to

a twenty- f At rS¥&ct compenenpr @deht a surfadenvehitcbn bellergs | sopritha ded

an el ectroni c conponent mounting apparatus according to the

t hi rt eent h GrrFdr thaaitch and on whpebt theherleiot rodest reenoRemedgftesi n i s

provided by a 10 thernosetting adhesive. According to a

twentyafif theadipastingt. t he present i nvention, there is provided

an electronic conponent nount i ng apparatus according to any one of

the twelfth t ranegtdinguitteentteaspetoartivhaspé ot tde flosigrasmait

alignment 15 device and the bonding device are constructed of one

devi ce. invention, there is provided an electronic component
mounting apparatus according to the thirteenth or fourteenth
aspect, wherein the thermosetting resin is provided by a

10 thermosetting adhesive.

According to a twenty-fifth aspect of the present
invention, there 1is provided an electronic component
mounting apparatus according to any one of the twelfth
through fourteenth aspects, wherein the positional alignment

15 device and the bonding device are constructed of one device.

According to a twenty-sixth aspect of the present
invention, there 1is ©provided an electronic component
mounting method according to any one of the first through
twelfth aspects, wherein a conductive paste is applied to

20 the bumps after the positional alignment and before the
bonding, and thereafter the conductive paste is hardened to
function as part of the bump, making the hardened conductive
paste break through the thermosetting resin during the

bonding for the electrical connection between the conductive

25 paste and the electrode of the circuit board.



According to a twenty-sixth aspect of the present invention, there is
provi ded an el ectroni c conponent nounti ng net hod according to any one
of the first through twel fth aspects, wherein a conductive paste is
applied to 20 the bunps after the positional alignment and before

t he bondi ng, and thereafter the cofluct i ve paste is hardened to
function as part of the bunp, making the hardened conductive paste
break through the thernosetting resin during the bondi ng for the

el ectrical connection between the conductive 25 aste and the el ectrode
of the circuit boardAccording to a twenty-sevent aspect ofpq the

According to a twenty-seventh aspect of the present invention, there
i s provi dedPreseditedhiventdoboniibaEAt 1S Provigdedt ARge bpparenis RN to
any one of the thirteenth through twenty-fifth aspects, wherein a
conduct i ve mpasttd ngs amparatiys i eecending bangay adner of hdhgosihixiiranth
alignnent and before the bonding, and thereafter the conductive
paste is througlr dewed vwd iffiphc teispecss  paherefint lve dandyctiwe Ppsttiee 1s
har dened conductive paste break through the thernosetting resin
during t he dappidiedy tor thee blhmpsriaflerothectpasitiknal beihgement heand
conductive paste and the electrode of the circuit board.
Accor di ng thefmrencittey -leomdiimg asapedt tbherehétpresbnt conductinmeemiaiste, is t here
is provided an electronic conponent nount i ng net hod according to
any one of Hdmldnedst tbhr dughtidd awi rpdrt agfectthe bumpi henakiaievditeh
aspect, wherein the
hardened conductive paste break through the thermosetting
resin during the bonding for the electrical connection
10 between the conductive paste and the electrode of the
circuit board.

According to a twenty-eighth aspect of the present
invention, there 1is provided an electronic component
mounting method according to any one of the first through

15 ninth aspects or the eleventh aspect, wherein the
thermosetting resin sheet 1is arranged on a side of the
circuit board.

According to a twenty-ninth aspect of the present
invention, there 1is provided an electronic component

20 mounting method according to any one of the first through
ninth aspects or the eleventh aspect, wherein the
thermosetting resin sheet is arranged on a side of the
electronic component.

According to a thirtieth aspect of the present

25 invention, there is provided an -electronic component



thernosetting resin sheet is arranged on a side of the circuit board.

According to a twenty-ninth aspect of the present i nventi on, t here
is provided an electronic conponent 20 nount i ng net hod according to
any one of the first through ni nt aspects or the el eventh
aspect, wherein t he thernnsettiﬁ% resin sheet is arranged on a
side of the el ectroni ¢ conponent. According to a
thirtieth aspect of the present 25 invention, there is provided an

el ectronic

. . .22
mounti ng. SBEUPLELY. APRACATHS (AFSRRAIE 9 ERY NG (@Enthe thirteRmshy,

twenty-fir aspects or_the twenty-third aspect, erein the

t her noset t i%&ﬁo Bg‘l nt‘g%fe\f—&srs\fré‘%ﬁéﬁtﬁn %rs%rci‘t? twent%'\fl\@?h’éécia}scﬁﬁctt’board.
5 Agcording to a thirty-first aspect ,of the present X

Cvent i on, "PREPED ST SHETERSEA Y. EPBAc SEBRBOREnPE EaNBeSgng: i de

appar at us accordi ng to,ang one of the thirteenth t hrough twenty-first
aspects or ofthébewertguihi Paasdpect , wherein the thernosetting resin
sheet is arranged on _a side 10 of _the electronic conponent.
According to theBAccordiggotementiidddd-4ddpe&t #5SPe6t OAstAfcOXBTH | is
formed of an . Au wire through electric discharge by a wire bonder on
Al of inygnk&orhi p thergn elect PEABLIPRE f 8Rme®IBF e CporcamRanest
Cu, or the like into Al when nounting an el ectronic
mounting apparatus according to any one of the thirteenth
through twenty-first aspects or the twenty-third aspect,
wherein the thermosetting resin sheet is arranged on a side
10 of the electronic component. According to the
aforementioned aspects, for instance, a ball is formed of an
Au wire through electric discharge by a wire bonder on Al of
an IC chip or an electrode pad formed by incorporating Si,
Cu, or the 1like into Al when mounting an electronic
15 component such as an IC chip on a circuit board, and the
ball is bonded to the electrode pad of the IC chip while
applying ultrasonic waves to the ball by a capillary.
Brief Description Of Drawings
These and other aspects and features of the
20 present invention will become clear from the following
description taken 1in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in whichs:

Figs. 1A, 1B, 1C, 1p, 1E, 1F, 1G, 1H, 1I, and 1J

25 are explanatory views showing a method for mounting an



15 conponent such as an IC chip on a circuit board, and the ball is
bonded to the electrode pad of the IC chip while appl ying ultrasonic
waves to the ball by a capillary. Brief Description OF Draw ngs

These and ot her aspects and features of the 20 present invention wll
becone clear fromthe follow ng 23description taken in conjunction
with the preferred enbodi nents thereof with reference to the
acconpanyi ng drawi ngs, in which: Figs. 1A 1B, 1C

1D, 1E, 1F, _1G 1H, 11, and 1J 25 are explanatory views showi ng a

met hod foglg@gﬁ@mﬁﬁ cgpponent such as an IC chip on a circuit boargs

el ectroni c conponent such as an | C chip on a circuit board _accordi ng
to a firstaeapbdingntc & flstpramboadinenientli §he present inventiory gs. 2A
2B, 2C, 2D, 2E, 2F, and 2G are expl anatory views show ng a bunp
form ng process by nBags.of 2Ap  2Bn |1 &¢hi BDwi r 8EbondEr aswdr d2Ag &bet he
nount i ng net hod of the first enbodi nent of the present invention;
Fi gs. 3A, 8RplandtdCy avicwsx ot o \Huaws Simvingy processabyr neass O6r
bonding an IC chip to a circuit board according to the nmounting
met ho8 of &helIfi chiipentiodi remderf addprdirie fw eseat mpunking omethod of
Figs. 4A, 4B, and 4C are explanatory views show ng a process for
bondi ng anth€ €£hrst temlsodiment tobddred presentadoweditagnto t he nmounti ng
met hod of the first enbodi ment of
Figs. 3A, 3B, and 3C are explanatory views showing

a process for bonding an IC chip to a circuit board

according to the mounting method of the first embodiment of

10 the present invention;

Figs. 4A, 4B, and 4C are explanatory views showing
a process for bonding an IC chip to a circuit board
according to the mounting method of the first embodiment of
the present invention;

15 Figs. 5A, 5B, 5C, 5D, 5E, and 5F are explanatory
views showing a process for bonding an IC chip to a circuit
board when an anisotropic conductive film is employed in
place of a thermosetting resin sheet according to the
mounting method of the first embodiment of the present

20 invention;

Fig. 6 is an explanatory view showing a process
for bonding an IC chip to a circuit board according to the
embodiment of Fig. 5 of the first embodiment of the present

invention;

25 Figs. 7A, 7B, and 7C are explanatory views showing



the present invention; 15 Figs. 5A, 5B, 5C, 5D, 5E, and 5F are

expl anat ory vi ews showi ng a process for bonding an IC chip to a
circuit board when an ani sotropic conductive filmis enployed in

pl ace of a thernosetting resin sheet according to the nount i ng net hod
of the first enbodi nent of the present 230 i nvention;

Fig. 6 is an explanatory view show ng a process for bonding an IC
chip to a circuit board according to the enbodi ment of Fig. 5 of the
first enbodi ment of the present i nvention; 25 ) Figs. 7A
7B, and 7 aPECERpPafstor8Pndidis ahohknghip to a circuit board by "a

24 a process for bonding an IC chip to a circuit board by a
nmount i ng rRWIELRE cBedhAgd t3-ePEEdshd tentddisesendof exlprdiment ﬁﬁgsﬁh¢

i nvention; Figs. 8A, 8B, and 8C are explanatory views
showi ng Spresept ogvwntfiomibonding an IC chip to a circuit board by the
nounti ng net hod of the second enbodi nent of the present i nventi on;

Figs. 9A, 9B, 9C, 9Figsd ¥ &% iy &fateney expdapatory vihesi agodipgocess

for bonding an IC chip to a circuit board 10 by a nounting nethod

accor 8i ng #oprotessdfenbbanding ef tIke chip toraseitcuiiivemanh;by the

Figs. 10A 10B, 10C 10D, I0OE, and | OF are expl anatory views show ng

a process fhoanbomgli mgtand G Lhithhe second embodiment of the present
invention;

Figs. 9A, 9B, 9C,-9D, and 9E are explanatory views
showing a process for bonding an IC chip to a circuit board

10 by a mounting method according to a third embodiment of the
present invention;

Figs. 10A, 10B, 10C, 10D, 10E, and 1O0F are
explanatory views showing a process for bonding an IC chip
to a circuit board by a mounting method according to a

15 fourth embodiment of the present invention;

Figs. 11A, 11B, 11C, 11D, 1l1E, 11F, and 11G are
explanatory views showing a process for bonding an IC chip
to a circuit board by a mounting method according to a fifth
embodiment of the present invention;

20 Figs. 12a, 12B, 12C, 12D, 12E, 12F, 12G, and 12H
are explanatory views showing a process for bonding an IC
chip to a circuit board by a mounting method according to a
sixth embodiment of the present invention;

Fig. 13 is a sectional view showing a prior art

25 nmethod for bonding an IC chip to a circuit board;



to a circuit board by a nmounting nethod according to a 15 fourth

enbodi nent of the present invention; Figs. 11A, 11B, 11C
11D, 11E, 11F, and 11G are expl anatory views showi ng a process for
bonding an 1 C chip to a circuit b%d by a nounting nethod according
to a fifth enbodi nent of the pres I nvention; 20 Fi gs.
12A, 12B, 12C, 12D, 12E, 12F, 12G and 12H are explanatory views
showi ng a process for bonding an IC chip to a circuit board by a
nmounting nethod according to a si xt h enmhodi mant of, the present

i nventi on; Figs. 1415‘1 gnd; 34Bs ares e EoFive Wi EWEWS %ﬁwénﬁri Bor art
25 nethod for bonding an IC chip to a circuit board;

25 prior art me; 6‘9 fax Qﬁ’&diEB afe I@xﬂhéri‘l’attt?rfl \Hlé”wﬁé“s?hmaﬁf@i'a
prior art nmethod for bonding an IC chip to a circuit board; and

Figs. 15A, apgB, 15C, 15D, 15E, 15F, and 15G are 5 expl anatory vi ews
showi ng a process for bonding an | C chi a circuit board by a
nounti ng net hod accofdPfg tloka 19B, eenﬂﬁDenﬂéﬁrn%ﬁmea$%e159e§éﬁ

I nvent.i on. Best Mbde for Carrylng Qut the Invention
Bef or & t he e#Pdeppperyn Vaewshshomdagnta i pivegrsonion obongingeads IC Chip to be
noted that |ike parts are designated by like reference nuneral s

t hr oughout tpheaammﬁymgard by a mounting method according to a
seventh embodiment of the present invention.
Best Mode for Carrying Out the Invention
Before the description of the present invention
10 proceeds, it is to be noted that like parts are designated
by like reference numerals throughout the accompanying
drawings.

An IC chip mounting method and a manufacturing
apparatus thereof according to a first embodiment of the

15 present invention will be described with reference to Fig.
1A through Fig. 12H.

The method for mounting an IC chip on a circuit
board according to the first embodiment of the present
invention will be described with reference to Fig. 1A

20 through Fig. 3C. On an IC chip 1 shown in Fig. 1A, bumps
(protruding electrodes) 3 are formed on Al pad electrodes 2
of the IC chip 1 through the operations as shown in Figs. 2A
through 2F by a wire bonder. That is, a ball 96 is formed
at the lower end of a wire 95 that is protruding from a

25 holder 93 in Fig. 2A, and the holder 93 that is holding the
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dr awi ngs. An | C chip nmounting nethod and a manufacturing
appar atus thereof according to a first enbodi nent of the 15 pr esent

i nvention will be described with reference to Fig. 1H
1A through Fig. 1H The. met hod for nounting an 1 C chip on
acircuit board according to the Tirst enbodi nent of the present

i nvention wll be described wth reference to Fig. 1A 20 t hr ough
Fig. 3C. Onan ICchip 1 shown in Fig. |A bunps (protruding

| trod f d Al d el tr.od t IC h
through t ﬁ l&ﬁe?% ignuo8eds Rt Fin RO, thi Dall 93 g tﬁ@% RorFods, 2
bond bal.l d 95
Phacel s or o gTaq B Orﬂﬂagdgahegsaﬂpﬁ%l&a%s P8 Ot tﬁl& %@ﬁmpég
t hat

oot ! “O'ﬁd'%% DByt 4B -t PBnd (Ho Bift 96+ othhe IR o33 45

of the 1Cchip. 1, forn1n% t he apprOX|nate shape of the bunp

2B 3 SLATERGWnt? nlevg. UBpWith| thesjyirep85 fad rﬁﬂvﬂ’é%rdgs e
started to move up with the wire 95 fed downward. The hol der 93
i s moved iﬁoéﬁe£p )&?ﬁﬁ%ﬁ%dréﬁtéﬁg@P@FOFé8ﬁt9éy reCta§§u§ﬁ6wﬁ°PR ﬁ 2D
to forma curved portion 98 on the bunp 3 as shown in Fi 2E and
the wire i 5 &9Wer An Fidor Ml e form a gy vedaPodidmm i pifg ther bumgy |
ot herw se acceptable to clanp the wire 95 by the hol der 93 in Fig. 2B

and nove up 2F0 Showie ifolfder- ¢F.t @nsuitheayyitiee 16 torn offi g dorm R&egol d
mre bump 3 as shown in Fig. 2F. It is otherwise acceptable to
clamp the wire 95 by the holder 93 in Fig. 2B and move up

10 the holder 93 to pull up the wire, tearing off the gold wire
95 for the formation of the shape of the bump 3 as shown in
Fig. 2G. The state in which the bumps 3 are formed on the
electrodes 2 of the IC chip 1 as described above is shown in
Fig. 1B.

15 Next, a thermosetting resin sheet 6 cut in a size
slightly greater than the size of the IC chip 1 is placed on
the electrodes 5 of the circuit board 4 shown in Fig. 1C in
a manner as shown in Fig. 1D, and the thermosetting resin
sheet 6 is stuck to the electrodes 5 of the board 4 with a

20 pressure of, for example, about 5 to 10 kgf/cm’® by a
sticking tool 7 heated to, for example, 80 to 120°C.
Subsequently, a separator 6a that is removably arranged on
the tool 7 side of the thermosetting resin sheet 6 is peeled

off to complete the preparation process of the board 4.

25 This separator 6a is to prevent the thermosetting resin
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95 for the formation of the shape of the bunp 3 as shown in Fig. 2G
The state in which the bunps 3 are forned on the el ectrodes 2 of the
|C chip 1 as described above is shown in Fig. 1B. 15
Next, a thernosetting resin sheet 6 cut in a size slightly greater
than the size of the ICchip 1 is placed’n the el ectrodes 5 of the
circuit board 4 shown in Fig. 1Cin a manner as shown in Fig. 1D,
and the thernosetting resin sheet 6 is stuck to the el ectrodes 5 of
the board 4 with a 20 pressure of, for _exanple, about 5 to 10
kgf/ cni err phepy € from stickér@ndga odre 7thedt €d t oInf dhhiscappse, 8beto
120[err] C Subsequently, a separator 6a that is renovably arranged
on thermeseting deasfin heheaker rfosést i preFeranl whpsoveded guel ad
off to conplete the preparation process of the board 4. 25 Thi s
separ at or mgserisl tipcppdingt ant Hemondsevieoskiltliarw sudsias silica (for
27 sheet 6 fromsticking to the tool 7. In this case, the
t her noset t ergmpési n ey Geisdnpr epbenbl y mrsivi,dedrbypalyimideatari al
i ncluding an inorganic filler such as silica (for exanpl e, epoxy
resi n5 phemakeréailn inciludahygi mcde)narganidc filbderi(fbri pebugilag rpoxy
inorganic filler (for exanple, epoxy resin, phenol resin, or
pol yi m de) rasdnhaphandégresinf beapolyimidegsantiahae aapebireeobf heat
wi t hstanding a high tenperature in the subsequent refl ow process (for
exanpl e, ardedseanoé bapible of wirishstantingapdhlgh dfempetrattiaediing the
tenperature of 240[err]C

subsequent reflow process (for example, a degree of heat

resistance capable of withstanding a temperature of 240°C
10 for ten seconds).

Next, as shown in Figs. 1lE and 1F, the IC chip 1
on which the bumps 3 have been formed on the electrodes 2 in
the aforementioned preceding process is aligned in position
with the electrodes 5 that belong to the board 4 prepared in

15 the preceding process and correspond to the electrodes 2 of
the IC chip 1 and thereafter pressed, by a heated bonding
tool 8. 1In this stage, the head portion 3a of the bump 3 is
pressed against the electrode 5 of the board 4 while being
deformed as shown in from Fig. 3A to Fig. 3B. 1In this stage,

20 a load to be applied to the bump 3 via the IC chip 1 differs
depending on the diameter of the bump 3. It is required to
apply a degree of load with which the head portion 3a of the
bump 3, bent and folded, is necessarily deformed as shown in
Fig. 3C. This load is required to be 20 (gf) at a minimum.

25 The upper limit of the load is determined so that no damage



10 for ten seconds). Next, as shown in Figs. |E and 1F,
the ICchip 1 on which the bunps 3 have been forned on the el ectrodes
21in t he af orenmenti oned preceding process is aligned in position

with the electrodes 5 that belong to the board 4 prepared in 15 t he
precedi ng process and correspond to the 4% ectrodes 2 of the IC chip
1 and thereafter pressed, by a heated bondi ng tool 8. In this stage,
the head portion 3a of the bunp 3 is pressed agai nst the electrode 5
of the board 4 while being defornmed as shown in fromFig. 3Ato Fig.
3B. In thiocsuage,in 2the }C| ohiipt &, bdhgppiingd 30 the banpultvbaatHe 4,C chip
1 differs dependi ng on the dianeter of the bunp 3. It is required to
apply a deginde 8b |oad w tDepghiddhgt hen hezabgror t itbe 3mavimuwhe load wayhp 3,
bent and folded, is necessarily deforned as shown in Fig. 3C. This

| oad is regpomeddres bex@ed giplat(gf)n ni fitm is25%0 Bhe ngieer thatt tdfe t he

| oad is determ ned so that no damage

28 refeuesncen nuime rbCsclbimp ahd tdse dumyte3, thehetlemasdt Hioar debin

and so on. Depending on cases, the maxi num |oad may

sonet isnes excadd HM:rmogfelttinkt riesiho sheenottetetihat Meleéed by thef éremice
nuneral s 6m and 6s denote the thernosetting resin 5 of the thernosetting

resin sheetof6 thel n@ntEnigeddoy thendeathe resimoftHate Haendidwh ttmdrnthland t he
resin that has been thermally hardened after the nelting.

It is to beardetdd Afteanthesnéiongd. al i gnnent process for aligning
in position the IC chip 1, on which the

It is to be noted that an positional alignment
process for aligning in position the IC chip 1, on which the
10 bumps 3 have been formed on the electrodes 2 in the
aforementioned preceding process by the bonding tool 8
heated by a built-in heater 8a such as a ceramic heater or a
pulse heater, with the electrodes 5 that belong to the board
4 and has been prepared in the aforementioned preceding
15 process in correspondence with the electrodes 2 of the IC
chip 1 as shown in Fig. 1E and Fig. 1F; and a process for
pressure bonding them together after the positional
alignment as shown in Fig. 1G may be executed by one
position aligning-cum-pressure bonding device or, for
20 eXample, a position aligning-cum-pressure bonding device of
Fig. 1F. However, it is also acceptable to execute the
positional alignment process by a positional alignment
device of Fig. 4B and execute the pressure bonding process
by a bonding device of Fig. 4C, i.e., by other devices in

25 order to improve the productivity by simultaneously



10 bumps 3 have been fornmed on the electrodes 2 in the

af orenenti oned precedi ng process by the bonding tool 8 heated by a
built-in heater 8a such as a ceramc heater or a pul se heater, with
the el ectrodes 5 that belong to the board 4 and has been prepared in
the af orenenti oned preceding 15 procé§% in correspondence with the

el ectrodes 2 of the IC chip 1 as shown in Fig. 1E and Fig. 1F, and a
process for pressure bonding them together after the positional
al i gnment as shown in Fig. 1G may be executed by one position

al i gni ng- c@HepRESBEr E£heoRaphElofRYi @d igsments grorkoandexidhgp| ®regsPssi ti on
al i gni ng-cum pressure bondi ng devi ce of Fig. 1F. However, it is

al so accepbapféngo woweutbephe for exgamileilonal rinhpmeaf prerrds Byea
posi tional alignment device of Fig. 4B and execute the pressure
bondi ng pr eoatsnuouslyppredwesdi ngltels cko die RiateddChat Fig.b@Coishews
devices in 25 order to inprove the productivity by simultaneously
29 torebonilaggt Hevposs t fonadnaldl groreivo Wl iams ife opleesdancait
bondi ng work when, for exanple, a nunber of boards are conti nuously
produded. bpaird #o tHoe heotsidnultaneoiugl y4 @ reisens e-bondedwbobdmgirngeddhieces
for enabling two portions of one circuit 5 board 4 to be sinultaneously
pr essur e- bpmdddctoviitipe ove t he productivity. In this
case, the circuit board 4 is provided by a gl ass cl oth base epoxy
copper clad | am nat e Inoahds(ghass the circuit board 4 is provided by a

glass cloth base epoxy copper clad laminate board (glass
epoxy board), a glass cloth base polyimide resin copper clad
10 laminate board, or the like. These boards 4 have warp and
undulation due to the thermal histeresis, cutting, and
processing, meaning that their surfaces are not the complete
flat surfaces. Therefore, as shown in Figs. 4A and 4B, by
using the bonding tool 8 and a stage 9 of which the
15 parallelism is controlled so .as to be adjusted to,  for
example, about 5 pum or less, heat and load are locally
applied to the circuit board 4 through the IC chip 1 from
the side of the bonding tool 8 toward the side of the stage
9, so that the warp of the portion of the circuit board 4
20 receiving the heat and load is corrected. The IC chip 1 is
warped with a concave portion located arocund the center of
its active surface. By pressurizing this with a heavy load
of not smaller than 20 gf in the bonding stage, the warp and
undulation of both the bocard 4 and the IC chip 1 can be

25 corrected. The warp of the IC chip 1 is generated by an



epoxy board), a glass cloth base polyimde resin copper clad 10 | am nat e

board, or the like. These boards 4 have warp and undul ation due to
the thermal histeresis, cutting, and processi ng, nmeaning that their
surfaces are not the conplete flat surfaces. Therefore, as shown in
Figs. 4A and 4B, by usi ng the bondi%hg tool 8 and a stage 9 of which
the 15 parallelismis controlled so as to be adjusted to, for

exanple, about 5 [err]mor less, heat and |oad are locally appl i ed
to the circuit board 4 through the IC chip 1 from the side of the

bondi ng t oéht8rnahastrebe scderning when dge IC chi®p lsdst farmede wapd of
the portion of the circuit board 4 20 receiving the heat and load is
corrected. isThehel shthpid f&lm is fowmggkedmniSih a concave portion | ocated
around the center of its active surface. By pressurizing this with a
heavy | oad of Aot tSmal beetehdm 20hjehi thehewbondiofg shage,iriche twar p
and undul ati on of both the board 4 and the I1C chip 1 can be 25

correct ed. poaFhe awalsp DrrickeedC Gl bfl,s feanes@i@dehy 10 to 230°C is
30 internal stress occurring when the IC chip 1 is forned, that

i's, wsen aapbitiell lte ithd otietheyetdiing resin sheet 6 LbchRedsiaiterden Which
the warp of the circuit board 4 is corrected, heat of, for exanple,

140 to 230fteer]X¢ i 8hip 1 agpdi edet cidwmitthewods@t Ui NEb A esbsubheetveiallocat ed
bet ween the IC chip 1 and the circuit board 4 for about several

seconds t0s2@05aeO0NEls, 290 sde@dndd) s sbheth@setiHing tB&imosettingheelsid is
hardened. In this stage, the thernosetting resin
sheet 6 is hardened. In this stage, the thermosetting resin
that constitutes the thermosetting resin sheet 6 flows at
10 the beginning to encapsulate the IC chip 1 up to its edges.
The thermosetting resin is naturally softened in the early
stage when heated because it is resin, and therefore, the
resin gains fluidity to flow up to the edges. By making the
thermosetting resin have a volume greater than the volume of
15 a space between the IC chip 1 and the circuit board, the
resin flows so as to ooze out of this space, thereby
enabling the encapsulating effect to be produced.
Subsequently, the heated tool 8 is moved up and the heat
source 1is removed, thus abruptly reducing the temperatures
20 of the IC chip 1 and the thermosetting resin sheet 6.
Consequently, the thermosetting resin sheet 6 looses its
fluidity, and as shown in Fig. 1G and Fig. 3C, the IC chip 1
is fixed on the «circuit board 4 by the hardened

thermosetting resin 6s. If the circuit board 4 is heated by

25 the stage 9, then the temperature of the bonding tool 8 can



that constitutes the thernosetting resin sheet 6 flows at 10 t he

begi nning to encapsulate the IC chip 1 up to its edges. The
thernosetting resin is naturally softened in the early st age when
heat ed because it is resin, and thereforﬁ t he resin gains fluidity

to flow up to the edges. By naking the t hernosetting resin have a
vol unme greater than the volunme of 15 a space between the IC chip 1 and
the circuit board t he resin flows so as to ooze out of this space,
t her eby aflln t he encapsul ating effect to be pr oduced.
Subsequent P§, S?F ed tool 8 is noved up and the heat source is
renoved, thus abruptl redUC|ng the tenperatures 20 of the 1Cchip 1
and the thernDsettlﬁés teadi At “shieking, the theéﬂﬁ§§&ﬁé%9l?es%%eShEEt
thernnsettlng resin sheet 6 looses_its fluidity, and as shown in Fig.
1G and Fi g¢ 6, 3&t ﬂﬁeaFGeEﬁPBlﬁ to plarg afﬁkéémoéﬁttﬂﬂé aghegiye 6BoaRd 4
by the hardened thernosetting resin 6s. |If the circuit board 4 is
heat ed by the cimgaidt Rrawd fhdiy t Geatbnpethrarahofdismensdngi my t 8BE 8 can
31 be set |ower.. | nst ead of sticking the
t her nBset t her €% resheleing or tgansfers a8 cepeuBl dnt oFpfacéla  When
t hernosetting adhesi ve 6b on the circuit board 4 by coating through
di spensi ngusinghethg therpesettpnontadpodive r Hhst epaascahbyn the Fsgme 1H,
When using the thernosetting adhesive 6b, basically the sanme
processes pasceshes afasrenelei oaddrepentdoned (Wiongsselde using the
thermosetting resin sheet 6 are executed. When using the
thermosetting resin sheet 6, there are the advantage that

10 the sheet 6 is easy to handle because the thermosetting
resin sheet 6 is solid, the advantage that the sheet 6 can
be formed of polymer because no liquid component exists and
the advantage that a sheet having a high glass transition
point is easy to be formed. 1In contrast to this, when using

15 the thermosetting adhesive 6b, the adhesive 6b can be coated,
printed, or transferred in an arbitrary position and an
arbitrary size on the board 4.

It 1is also acceptable to use an anisotropic
conductive film (ACF) in place of the thermosetting resin,

20 and by further using nickel powders plated with gold as
conductive particles to be included in the anisotropic
conductive film, the connection resistance value between the
electrode 5 and the bump 3 can be reduced, to a further

advantage.

25 The mounting process in the case where the



t hernosetting resin sheet 6 are executed. Wen using the

thernosetting resin sheet 6, there are the advantage that 10 the sheet

6 is easy to handl e because the thernosetting resin sheet 6 is solid,
t he advantage that the sheet 6 can be formed of polymer because no

| i qui d conponent exists and t he addZantage that a sheet having a high
glass transition point is easy to be formed. In contrast to this,
when using 15 the thernosetting adhesive 6b, the adhesive 6b can be

coat ed, printed, or transferred in an arbitrary position and an
arbitrary shisobpophe mmwardhictive film 10 is thseds ial splaceepifablchet 0 use
an ani sotropic conductive film (ACF) in place of the thernosetting
resin, 20theamdseytingt hewsiusi spestckél growdessribatiedabvd galld ape
conductive particles to be included in the anisotropic conducti ve
film the deanetbednwitki stferenvel te begseePAt BRrough 5El ecorodre51and the
bunmp 3 can be reduced, to a further advant age. 25 The

nounting ehbpesls oifn Fide Spasebumbere(pztdﬁuding electrodes) 3 are
32 ani sotropi c conductive film10 is used in place of the

t her mbset t fogmeésbn $heetAls msd debectheteabpverwithe e chip 1 dggcthbed
wth reference to Figs. 2A through 5F. On the IC chip 1 of Fig. 5A

bunps ( pr owinei Bgnebecas oslesyn A mreiq. BB ik Ahe RpeatRddsekaelhodes 2
of the 1C chip 1 by the wi re bonder as shown in"Fig. 5B through the
operationsishpid)s. 2A through 2F. Otherwise, it is acceptable to tear
off the gold wire 95 by clamping the wire 95 by the holder
93 and pulling the wire upward in Fig. 2B, forming a bump
10 shape as shown in Fig. 2G.
Next, an anisotropic conductive film sheet 10 cut
in a size slightly larger than the size of the IC chip 1 is
placed on the electrodes 5 of the circuit board 4 of Fig. 5C
as shown in Fig. 5D, and then stuck to the board 4 with a
15 pressure of, for example, about 5 to 10 kgf/cm’ by the
sticking tool 7 heated to, for example, 80 to 120°C.
Subsequently, by peeling off the separator on the tool side
of the anisotropic conductive film sheet 10, the preparation
process of the circuit board 4 is completed.
20 Next, as shown in Fig. 5E, the IC chip 1 on which
the bumps 3 have been formed through the aforementioned
processes are aligned in position with the electrodes 5 that
belong to the board 4 prepared through the aforementioned
processes and correspond to the IC chip 1, and pressed via

25 the anisotropic conductive film sheet 10, by the heated



in Figs. 2A through 2F. O herwse, it is acceptable to tear of f the
gold wire 95 by clanping the wire 95 by the hol der 93 and pulling
the wire upward in Fig. 2B, formng a bunmp 10 shape as shown in Fig. 2G
Next, an ani sotropic conductive filmsheet 10 cut in a size slightly
| arger than the size of the ICchip 1 i 3 pl aced on the el ectrodes 5
of the circuit board 4 of Fig. 5C as shown in Fig. 5D, and then
stuck to the board 4 with a 15 pressure of, for exanple, about 5 to
10 kgf/cn2 by  the sticking tool 7 heated to, for_exanple, 80 to
120[ err] C. bonding giaxdegfent | Y1 bghﬁéeﬁtﬁﬁeeffthﬁe1§@ﬁhr§tdﬁ5oﬁrﬁﬁée@oo

si de of the anisotropic conductive filmsheet 10, the preparation
process ofagﬁénétrED?te¥@@ﬁ€P®el% Q&Nﬁh@ﬂhﬂﬁrd:ﬁ)WIth the head\pertigs shown
in Fig. 5E, the IC chip 1 on whi t he bunps 3 have been forned

through t h8aapér EhenpPiBRed being céﬁ&réz%ﬂesfm tdig glede efpdéoti 8B ®Weth the
el ectrodes 5 that belong to the board 4 prepared through the
af orenent | §hedstate oprbiegss¥s. anth chriespruet dhendoad ¢ pelapreiddedr essed
via 25 the anisotropic conductive filmsheet 10, by the heated
33 5 dbpaddagonothe giametart hifsthet hgap 3t h@nblurlrpeSpiogtppesiéat
agai nst the electrode 5 of the board 4 with the head portion 3a of
t he bunp 3bbképngsddicortthesl headh phetipat Saofamkkigis3Beand and fohdedt ase of
Fig. 3C. In this stage, the load to be applied 5 depends on the dianeter
of the bunpeBesaadiliie dedorimed tdwmtshown ibelRings 3©.t helrhebldiporckisen 3a
and is bent and folded is
when the conductive particles 10a inside the anisotropic
conductive film sheet 10 are obtained by plating resin balls
10 with a metal as shown in Fig. 6, the conductive particles
10a are required to be deformed,. When the conductive
particles 10a inside the anisotropic conductive film sheet
10 are metal particles of nickel or the like, it is required
to apply a load such that the particles get into the bump 3
15 and the electrode 5 located on the board side. This load is
required to be 20 (gf) at a minimum. The load may exceed
100 (gf) at a maximum,
In this case, the circuit board 4 is provided by a
multilayer ceramic board, a glass cloth base epoxy copper
20 clad laminate board (glass epoxy board), an aramid unwoven
fabric board, a glass cloth base polyimide resin copper clad
laminate board, FPC (Flexible printed circuit board), or the
like. These boards 4 have warp and undulation due to the

thermal histeresis, cutting, and processing, meaning that

25 their surfaces are not the complete flat surfaces.



necessarily deformed as shown in Fig. 3C. In this case, when t he

conductive particles 10a inside the anisotropic conductive film sheet
10 are obtained by plating resin balls 10 wth a nmetal as shown in Fig.
6, the conductive particles 10a are required to be deforned.
When the conductive particles 10% inside the anisotropic conductive
filmsheet 10 are netal particles of nickel or the like, it is
required to apply a load such that the particles get into the bunp 3

15 and the electrode 5 | ocated on the board side. This load is
required t dhezeforegf byatlogakilyi epplyinFhbebhbadndaycaxdceed the cirb@d t(gf)
at a nmaxi num In this case, the circuit board 4 is

provi ded byoard 4 thyolghl aher I€echibc lhodhe, warg ass ttleotdoritden epety
copper 20 clad | am nate board (gl ass epoxy board), an aram d unwoven
fabri c boabeéloaggl asstbeothrbase podxd d dend d¢sd wapfiefedtd@® heat and

| am nate board, FPC (Flexible printed circuit board), or the like.
These boar dead haveowaeptadd undul ati on due to the t her mal

hi steresis, cutting, and processing, neaning that 25 their surfaces
are w»ot the conpl&hes,fliah tHefae@se in which the warp of the

34 . Therefore, by locally applying heat and load to the circuit
board 4 thcanghitheobEdchi pisl,cdheomid) dedtheoportbpnekbaple, 140 kel ongs
to the circuit board 4 and has received the heat and load is

fﬁ;rected. 230% is appliedTh#s. tHd abh8ot$hbpie EOndlLCive the arRg Of
between the IC chip 1 and the circuit board 4 for, for
example, about several seconds to 20 seconds, so that this
10 anisotropic conductive film 10 is hardened. 1In this stage,
the thermosetting resin that constitutes the thermosetting
resin sheet 6 flows at the beginning to encapsulate the IC
chip 1 up to its edges. The thermosetting resin is
naturally softened in the early stage when heated because
15 the thermosetting resin is resin, and therefore, the resin
gains fluidity to flow up to the edges. By making the
thermosetting resin have a volume greater than the volume of
a space between the IC chip 1 and the circuit board, the
resin flows so as to ooze out of this space, thereby
20 enabling the encapsulating effect to be produced.
Subsequently, the heated tool 8 is moved up and the heat
source is removed, thus abruptly reducing the temperatures
of the IC chip 1 and the anisotropic conductive film 10.

Consequently, the anisotropic conductive film 10 looses its

25 fluidity, and as shown in Fig. 5F, the IC chip 1 is fixed on



circuit board 4 is corrected, heat of, for exanple, 140 to 230[err]C

is applied to the anisotropic conductive film 10 between the 1 C chip
1 and the circuit board 4 for, for exanpl e, about several seconds to
20 seconds, so that this 10 anisotroggc conductive film 10 is hardened.
In this stage, the thernosetting Tesin that constitutes the

t her nosetti ng resin sheet 6 flows at the beginning to encapsul ate
the IC chip 1 up to its edges. The thernosetting resin is

natural ly .softened in the early stage when heated,because 15  .the

t her noset ti1g ?%ﬁﬁ??ﬁsb?%ggné iﬁh‘%ﬁ%rﬁ?ﬁ}%,TEthhﬁgsi S ConStkﬁéhﬁ?
fluidity to flow up to.the edges.. - making t ._thernosetting
eain havehe OTHETGRAR GO e Mg ot 1 the oixgsdl Bad ohd he
IC chip 1.and the circuit board, th esin flo o, as .to ooze
out ot i Seakste théph oy g raturgnpf nbh bRl ng et £FndE e foct
to be pr.oduced. Subsequently, the heated tool 8 is noved up and
the heat Set lo¥§&rce is renopved, thus abruptly reducing the tenperatures
of the 1C chip 1 and the anjsotropic conductive fjlm 10. )
Consequent |y, the affifdt rigpit ROFRREINIAE £ | THE 18N HSEP G sconductive
fluidity, and as shown in Fig. 5F, the ICchip 1 is fixed on, )

35 filme 10 rean tbpotrRlayey imePtacs ot 08he hikeHa_sebhtg t IR T

t he ani sotropic conductive film10. If the circuit board 4 i s heated,
then the t8HRdr abur &gk Rhe fBERARAg UHAY i@k bepowderss@latggerwith

gold as conductive particles 10a to be included in the
anisotropic conductive film 10, the connection resistance
10 value can be reduced, to a further advantage.

Fig. 1A through Fig. 1H have described the
formation of the thermosetting resin sheet 6 or the
thermosetting adhesive 6b on the side of the circuit board 4.
However, the present invention is not limited to this, and

15 it is acceptable to form the thermosetting resin sheet 6 or
the thermosetting adhesive 6b on the side of the IC chip 1
as shown in Fig. 11 or 1J. In this case, and particularly
in the case of the thermosetting resin sheet 6, it 1is
acceptable to press the IC chip 1 against an elastic body

20 117 such as rubber together with the separator 6a removably
arranged on the circuit board side of the thermosetting
resin sheet 6 so that the thermosetting resin sheet 6 is
stuck to the IC chip 1 along the shape of the bump 3.

A mounting method and apparatus according to a

25 second embodiment of the present invention will be described



5 Wth this arrangenent, the anisotropic conductive film

10 can be enployed in place of the thernbsetting resin sheet 6, and
by further using nickel powders plated with gol d as conductive
particles 1 0a to be included in the ani sotropi c conductive film 10,
t he connection resistance 10 value can be reduced, to a further

advant age. Fig. 1A through Fig. 1H have described the
formati on of the thernosetting resin sheet 6 or the t her nosetti ng

adhesi ve 6b. the side of the circuit board wever, .the present
Mvent | on éehofFrhetes e THeS TR naRR T apd, an SPABVEN 8670 BELhe

t hernosetti,ng resi heet, 6, or t he ther.nosetting adhesive 6b og the
Side of thEePerihrf HeTeindodie , fhe HNOIY o LaGErSHE | PEER el and
particul arl in the case_of the thernosetting resi,n sheet 6, it is
acceptablea¥8 ﬁ?@??dtﬁﬁlIE?%hFﬁeftﬁag?ﬁs? éﬂ?eF%%t?E 5%8?’ bo While &uch as
rubber together with the seﬁarator,Ga r enovabl y arran%ed on .t he
circuit bo&P8etr8BaBedt h&NERBPFESELPINg FeS1n 1% nthReettHETIRSEAAE ROhe

t hernpsetting resin _sheet 6 is stuck to the IC chip 1 _along the shape
of the bungdesive 6 having a shapg NeRSIRR FREIRF 455y d08s C¥ESdAGi ng to
a 25 second enbodi nent_of the present invention will be described

36 difeRsienePEneE tidreni grInet iy RRIHERD abae SANRRF 06FH §CJIeAs
descri bed herei nabove, the protruding electyodes_(bunpsé 3 are formed
on the el e€fr $88s edestropes| & &fi ghe Ifhithkim 1 is s&Hest tehgpegoated

thernosetting resin or the thernosetting
on a center portion of the connection between the electrodes

5 of the circuit board 4, as shown in Figs. 7B, 7C, and 8A.
10 Next, the bumps 3 and the electrodes 5 of the circuit board
4 are aligned in position. As shown in Fig. 7A and Fig. 8B,
the IC chip 1 is pressed against the circuit board 4 by the
heated head 8 to harden the thermosetting resin or the
thermosetting adhesive 6 interposed between the IC chip 1
15 and the circuit board 4 while simultaneously performing the
warp correction of the board 4. In this stage, the
thermosetting resin or the thermosetting adhesive 6 is
softened as described hereinbefore by the heat applied from
the head 8 wvia the IC chip 1 and flows outwardly from the
20 position to which the resin has been stuck as shown in Fig.
8C. This outflow thermosetting resin or thermosetting
adhesive 6 becomes the encapsulation material (underfill) to
remarkably improve the reliability of bonding of the bumps 3
to the electrodes 5. After a lapse of a certain time, the

25 hardening of the thermosetting resin or the thermosetting



5 adhesive 6 having a shape dinension snaller than the outside

di mensi on QL of the connection between the inner end edges of the

el ectrodes 2 of the ICchip 1 is stuck to or coated on a center
portion of the connection between the el ectrodes 5 of the circuit
board 4, as shown in Figs. 7B, 7C, and 8X 10 Next, the bunps 3 and the
el ectrodes 5 of the circuit board 4 are aligned in position. As
shown in Fig. 7A and Fig. 8B, the IC chip 1 is pressed against the
circuit board 4 by the heated head 8 to harden the thernosetting

resin or thdhesive 6t lyprathedtlty mregiessiose GeventergidsedodredimenthéeICC chip
1 15 and the circuit board 4 while sinultaneously performng the

warp correbipod afd the cboandt Hoard l4n tadetherstwageh thhehardened

t hernosetting resin or the thernosetting adhesive 6 is sof tened as
descri bed mesénnbef or Bybypovtieghaat thegpboedihgotool 8 thhé heagr&ssiagt he | C
chip 1 and flows outwardly fromthe 20 position to which the resin has
been stuckthe showchip Filg. the boRfing Tdi s theut iCowchiperinoget t ithe

resin or thernosetting adhesi ve 6 becones the encapsul ation
mat er i5al (endectbbey E0of the ciegmikabbyrdngr dse dobelegkeidabi ISty cofly
bondi ng of the bunps 3 to the electrodes 5. After a | apse of a
certain tigpeakhfg, 2bhe haadenomgodf thdethdeidmseiinigdds pragrichees

t her nosetting 37 adhesi ve
6 gradual | yhpnegheasesg everhealchgebefdithe therk@l harde@iing, 1aadd thiee
circuit board 4 together with the hardened resin 6s. By noving up the

bondi ng to@hu8dihgt almoBteSSisa@pears as the bonding tool 8 is moving
up. According to the aforementioned method, the
10 thermosetting resin or the thermosetting adhesive 6 is not
covering the electrode 5 before the bonding. Therefore, the
bumps 3 are brought in direct contact with the electrodes 5
during bonding, and the thermosetting resin or the
thermosetting adhesive 6 does not flow beneath the electrode
15 5, so that the value of the connection resistance between
the bump 3 and the electrode 5 can be reduced. If the
circuit board is heated, then the temperature of the bonding

head 8 can be further lowered.
A mounting method and apparatus according to a
20 third embodiment of the present invention will be described
next with reference to Figs. SA through 9C. This third
embodiment is a mounting method and apparatus for executing

bonding after leveling.

First, as shown 1in Fig. 9A, the protruding

25 electrodes (bumps) 3 are formed on the electrodes 2 on the



the 1C chip 1, the bonding of the ICchip 1 tothe 5 electrodes 5 of the
circuit board 4 is conpleted. Strictly speaki ng, the reaction of the
t hermosetting resin progresses while heating in the case of the

t hermal hardeni ng, and the flui di Bg al nost di sappears as the bondi ng
tool 8 is noving up. According to the aforenentioned nethod,
the 10 thernosetting resin or the thernosetting adhesive 6 is not
covering the electrode 5 before the bonding. Therefore, the bunmps 3

are broughtc i Bhélpr ect bgoniaais Woh tHe Qlest RARRYS accordfidi fe Hwadi ng,
and the thernosetting resin or the t hernosetti ng adhesi ve 6 does

not flow heneaid ddw-alrd nedeintbove), a3 thal dlipyad ugrofaifsesonnection

resi stance between the bunp 3 and the el ectrode 5 can be reduced.

I f the a cdidid vt sigeneat adeokhelat 88 iﬁr@e}ﬁﬁilgl'?aﬁgd thasdeqndi ng
head 8 can be further | owered. A nmounting et hod and

appar at us {acaal#l 2 i e L t 1qf p e [Jyvention
will be describfeje%jrt}gﬂ'ﬂg0 @%%XEOQP?Etgg?egggggﬁﬁg E?gséﬁgéAEﬁﬁrgﬁﬁﬁﬁbg? Thi s

thirds on QA BRAL i ShangPUNY | REFRELAH: 8R4 alp&iif@t Uhefe@r B¥ECcuid ng
First,"as s

bondi ng after |eveling. own 1n Fig. 9A the

pr ot udli NGy S AT R ST b ae a{)%gg»g 0 b 6 gL rofles) & on the

38 means of the w on according to T

o, SR D0 00 AL D B LR Betcon e
electrodes 2 of the IC chip 1 is stuck to or coated on the
center portion of the connection between the electrodes 5 of

10 the circuit board 4. Next, the bumps 3 are aligned in
position with the electrodes 5 of the circuit board 4 as
shown in Fig. 9C, and the thermosetting resin or the
thermosetting adhesive 6 interposed between the IC chip 1
and the circuit board 4 are hardened with the warp

15 correction of the board 4 simultaneously performed by
pressurizing the IC chip 1 against the circuit board 4, by
the heated bonding head 8, so that the IC chip 1 and the
board 4 are bonded together by the hardened resin 6s. In
this stage, the thermosetting resin or the thermosetting

20 adhesive 6 is softened by the heat applied from the bonding
head 8 wvia the IC chip 1 as described hereinabove and flows
outwardly while being pressurized from the position where
the thermosetting resin or the thermosetting adhesive 6 is
stuck as shown in Fig. 9B. This outflow thermosetting resin

25 or the thermosetting adhesive 6 becomes an encapsulation



transferring the conductive adhesive 11 onto the bunmps 3. 5 On the

other hand, a thernosetting resin sheet or the t her nosetti ng
adhesive 6 having a shape dinmension L2 snaller t han the outside

di mension L[err] of the connection between the el ectrodes 2 of the IC
chip 1 is stuck to or coated on the 39 center portion of the connection
between the el ectrodes 5 of 10 the circuit board 4. Next, the bunps 3
are aligned in position with the electrodes 5 of the circuit board 4
as shown in Fig. 9C, and the thernpbsetting resin or the

t her noset t hageadaksi ‘underfi &} bosetihprebgenrenarkabthi pimprovinganghehe
circuit board 4 are hardened with the warp 15 correction of the board
4  sinultanebiusbyliper6drhd bbpding ofpkbesbuinpsng theth€ eliegtrodgai nst
the circuit board 4, by t he heated bonding head 8, so that the IC
chip 1 and5t he Furtherhoaed 4har eohdndedveogdhheivéyllhedharilegetor Esen 6s.
I n this stage, the thernpsetting resin or the thernosetting 20
adhesi ve 6buspsofd enedabygot e rueatedappd | edlldwomhehes onidiatjon of kkead 8
via the IC chip 1 as described herei nabove and fl ows outwardly while
bei ng5pr esheatind bronetbe fpasidmienthey eonly théheohHachbset tidhgsiesi n or
the thernosetting adhesive 6 is stuck as shown in Fig. 9B. This
out f | ow t hepnosetibgwueasily, 2the btoolhe tﬁhﬂmnulseetpr@gslaﬂimg/ethé mecones
an encapsul ation

material  ehpgenfiild )Jmovddeigby Thesagkalkhy aﬁmfeﬁ\éhlﬁgonéﬂeprocesses,
reliability of the bonding of the bunps 3 to the el ectrodes

the bonding of the IC chip 1 to the electrodes 5 of the

board 4 is completed. If the circuit board side is heated,

10 then the temperature of the bonding head 8 can be further

lowered. 1t is also preferable to provide the setting of L,

< LB. It is also acceptable to perform the heating within a

short time and thereafter perform main heating by means of a

furnace or the like. In this case, an egquivalent operation
15 can be achieved by using a resin that contracts when
hardened. It is also acceptable to perform the underfill

partially by this method as shown in Fig. 9D instead of
performing the underfill wholly with the above resin and
thereafter inject an underfill 400 as shown in Fig. 9E.

20 In Fig. 9A, if the tool 8 for holding the IC chip
1 is provided with a built-in heater 8 such as a ceramic
heater or pulse heater and the conductive adhesive 11 is
heated (from, for example, 60 to 200 °C) and hardened before
performing the process of Fig. 9B so as to make the

25 conductive adhesive 11 function as part of the bump 3, then



5. Furthernore, the conductive adhesive 11 adhering to the bunmps 3 is
al so hardened to allow the elimnation of the 5 heating process for

har deni ng only the conductive adhesive 11. Subsequently, the tool 8
that is pressurizing the IC chip 1 is noved up. Through the

af orenmenti oned processes, the bondithg of the ICchip 1 to the

el ectrodes 5 of the board 4 is conpleted. If the circuit board side
is heated, 10 then the tenperature of the bonding head 8 can be further
lowered. It is also preferable to provide the setting of L2 < LB. It

i s al so ac&bpt apPedpetibes f idResH&ehedl i nks wiaiowed to pensfrattg mdhgnd
thereafter performmain heating by neans of a furnace or the like.

In this casdermpsegtival eesispahgatorpr 16he tharmpsething eadhesbye ®sing a
resin that contracts when hardened. It is also acceptable to
perform t h€onseguenkly, in thastcaséy tye tthernmmstdidd rgs relsdnn sheeli gr 9D

i nst ead of performng the underfill wholly with the above resin and

t her eaf t er thej ddteranosetddni |dd4G0 ves Ghbaming Ehg. shBpe 2Dimension L, In
Fig. 9A, if the tool 8 for holding the IC chip 1is provided with a
builtS n heakdled stitdn ashe cevbwmide dimenshieat e, ovfputise heainectiod t he
conductive adhesive 11 is heated (from for exanple, 60 to 200
[err] O antbelacdenethebefll@ctrodes 2 pdfr fidrari I dhnigp pr ocas sbef ubed. 9Bnso as
to make the 25 conductive adhesive 11 function as part of the bunp 3,

t hen other words, the size of the thermogktting resimesheatiueti ve
adhesive 11 is allowed to penetrate the

the thermosetting adhesive 6 is not required to be taken
into consideration at all. Similar to the aforementioned
10 embodiment, the anisotropic conductive film 10 may be used
in place of the thermosetting resin sheet or the
thermosetting adhesive 6. Further, by providing the
conductive particles 10a included in the anisotropic
conductive film by nickel powder plated with gold, the value
15 of the connection resistance between the bump 3 and the
electrode 5 can be reduced, to a further advantage.

A mounting method and apparatus according to a
fourth embodiment of the present invention will be described
with reference to Figs. 10A through 10F. As shown in Fig.

20 10A, protruding electrodes (bumps) 3 are formed on the
electrodes (pads) 2 on the IC chip 1 when mounting the IC
chip 1 on the circuit board 4. On the other hand, as shown
in Fig. 10B, a flux layer 12 is formed by coating and drying
a flux component on one surface or both surfaces of the

25 thermosetting resin sheet 6. Otherwise, the flux layer 12



thernosetting resin sheet or the thernosetting adhesive 6.

Consequently, in this case, the thernosetting resin sheet or t he

t hernosetti ng adhesi ve 6 having the shape dinmension L2 5 smal l er than
the outside dimension L[err] of the cppnection bet ween t he

el ectrodes 2 of the I1C chip 1 can be used. In ot her words, the size
of the thernosetting resin sheet or the thernosetting adhesive 6 is
not required to be taken into consideration at all. Simlar to the
af orenenti.qne I eE t he SO ' n Lve-1f] 1 y be
used l%l ngoﬁﬁ?{g%e b%g?gqtl Fﬁrgm’l{':’hegr]rrt)fggl ti%\%r&p#rgesﬁ gg tglgt f%#ll‘&? hg)yrra

t her nosettyn aghesi , her , Y, rovi di.n t he. opducti ve
particles dfggqgngﬂﬁdgé%f{ngf)ﬁgogﬁﬁéo ?o’b*?eg theDrmosceor]; 81 irve P Is}rhe% ﬁl'ckel-
powder plagted, with.gold, the value,, 15 of . 1 he connectjon, resi.stance

bet ween ?‘r?e qﬁﬁﬁ)rlé%éinaakf%vee’ fne EFEE?‘?%aétJSn%aﬁeﬁJenr§bﬁ‘égd,% A r t her
advant age. A moupt i ng, method and appar at ys ,according to a
Fourth oniFR dHEE eXHe 1 cLBnt ERHDoRe, BROWCRFCBAt ABGaFHbddas. SHon ¢
reference to Figs., 10A through 10F. shaqwn in Fig. 20 . 10A

pr ot rudi ng® &%t ridttes I(rbu‘ﬂ%sﬁ CaSr 355“‘? oﬁ?ﬁaﬂ“‘%ﬁ?tt&’?@ resin gheat; ®yes
(pads) 2 on the I C chi% 1 when nnunting the 1C . chip 1 on the circuit
board 4. 6 SHHEXotRePRENGRCaSlEKonAYST 12 ¢omes oin eantart MAEh A& 12 s
formed by coating and dryin a fl ux cqonmponent. on one surface or both
surfaces GFroyet kRoard I%r r’r&?éitt'i A S SMPSs et 2 L iERe iits @033 ux

| ayer 12 . . . 41 is formed by
sti cki ng dithuxtRenBorehrodpged U nble pgircuit board 4, and the IC

chip 1 is pressed against the circuit board 4 by the heated
10 head 8. In this stage, if the flux layer 12 is coated on
the IC chip side of the thermosetting resin sheet 6 as shown
in Fig. 10E, then the bumps 3 come in contact with the flux
layer 12 of the thermosetting resin sheet 6 and adheres to
the same. The flux layer 12 formed on the board side of the
15 thermosetting resin sheet 6 adheres to a bonding metal layer
13 formed on the electrodes 5 located on the board side when
the thermosetting resin sheet 6 is stuck to the board 4 as
shown in Fig. 10D. If the IC chip 1 is pressed against the
circuit board 4 by the head 8, then the heat from the head 8
20 is conducted to the thermosetting resin sheet 6 via the IC
chip 1 and activates the flux component of the flux layer 12
while simultaneously performing the warp correction of the
board 4. Further, the thermosetting resin sheet 6
interposed between the IC chip 1 and the circuit board 4 is

25 hardened. The flux of the flux layer 12 adheres to the



drying the flux conmponent to the thernosetting resin sheet 6. As
descri bed above, the thernosetting resin sheet 6 having the fl ux

| ayer 12 is stuck to the circuit board 4 as shown 5 in Fig. 10C. In
this case, the thernosetting resin sheety$ is stuck so that the flux
| ayer 12 conmes in contact with the circuit board 4. Next, the bunps 3
are aligned in position with the electrodes 5 of the circuit board 4,
and the IC chip 1 is pressed against the circuit board 4 by the

heated 10 purpead 8wheh N thdl mifARge3 bEnEEFaf‘:%U)Ehlea&eersi;rﬁoéﬁeé;@a%ec%ngﬁFi

the IC chip side of the thernopsetting resin sheet 6 as g.

10E, then thgduns g’%ﬁ% i QiEﬂnﬁﬂgt b\@nhqntgh%nécﬂat"ﬂﬁelaé_\éen% i?ﬁgﬁﬁ%z 1Y the

thernosetting resin sheet 6 and adheres to "'ux Tayer

12 formed epdhhebard 15 dﬁ?g’ée%na f%%meiig%?xgr@?eet éigg'hrr'oeczisn h%g;g:%ae

adheres to a bondi ng netal ried on e eciro

tuck Lo 156 aara e "B picn, AL RRbSE GRSk Ble” B8R, & 10
P om the hesics iPagontact uEkhCHatn B8hes b (IR it odi€) it v
uhi ¢ i muPCEARoUaY et G e el ChFY okt Fon BP phEctrotS gOR%, Ty

IC chip 1 S PhaTcPRgn 0B0art 4 is 25 hardened. | The flux of the fl

layer 12 adheres to EQE a metal that melts at a relatively i%%
temperature of not greater than 300°C is used as the bump 3,
10 then the bonding metal layer 13 is, of course, not required
to be provided on the circuit board 4. If the circuit board
side is heated, then the temperature of the bonding head 8
can be further lowered.
It is a matter of course that the thermosetting
15 adhesive or the anisotropic conductive film sheet 10 may be
employed in place of the thermosetting resin sheet 6 in the
present embodiment, similarly to the aforementioned
embodiment.
A mounting method and apparatus according to a
20 fifth embodiment of the present invention will be described
with reference to Figs. 11A through 11G. This fifth
embodiment is a mounting method and apparatus that does not
executes the leveling at all regardless of whether
simultaneous or not.

25 As shown in Fig. 11E and 11F, protruding



bunmps 3 when the bunps 3 penetrate the resin sheet 6 and conmes in
contact with the bonding netal |ayer 13 that has been nelted by heat
and formed on the electrodes 5 of the circuit board 4, by which the
bunmps 3 and the el ectrodes 5 5 cone %g contact with each other via the
flux and the bondi ng metal |ayer to bond the ICchip 1 to the

el ectrode 5 as shown in Fig. 10F. If a netal that
nelts at a relatively | ow tenperature of not greater than 300[err]C
is used as the bu 3, .10 then the bonding netal layer 13 is, of _course,
not requir§ée0tr°ggsto(98mBP6vigedaﬁﬁ tﬁ&eﬁﬁzéﬁpflhgar oﬁme%f PRe &Pfcuit
board side is heated, then the tenperature of the bonding head 8
can be furtHEFtroREsed. of the IC chip 1 bymeans, ¢fard SIS QopWee R4t the
t hernosetting 15 adhesive or the anisotropic conductive filmsheet 10

may be showgip Whedd noynhizde tdre tie W mbsebt th§ FésrHithbeard idn the

present enbodinent, = simlarl to _the aforenentioned

enbodi ment As shown in Figsp ngddti agdmetHbd &hdongpar beLes acdcor dihdg to a
20 fifth enbodi nent of the present invention wll be described

with Jeferenedrate Mga diractiomoughirertéon offhithickpess of the
enbodi nent is a nounting nethod and apparatus that does not execut es
the |evel ingginatsheglt| 6)r dgarmilicds thepoumpiset3h@nd the ediepfirodesods odr not .
25 As shown in Fig. 1E and |IIF, protrudin

43 the circuit board 4 are brought in contact with each other

and made conductive in the positions corresponding to the
bumps 3 and the electrodes 5 of the circuit board 4 are
10 formed through the thermosetting resin sheet 6. Then, as
shown in Figs. 11C and 11D, conductive particles 14
constructed of, for example, resin balls whose surfaces are
plated with gold; or nickel particles; or conductive
particles made of silver, silver-palladium, or gold; or a
15 conductive paste; or particl.es comprised of gold balls
formed in paste form are embedded in the through holes 15 by
printing, pressing-in by a squeegee, or the like, forming a
thermosetting resin sheet 66 having an electrical
conductivity. The thus-formed resin sheet 66 is stuck to
20 the electrodes 5 of the circuit board 4 through positional
alignment as shown in Figs. 1l1E and 11F. When the
conductive particles 14 in the paste form are used, by
increasing the viscosity of the paste than the viscosity
when the thermosetting adhesive of the thermosetting resin

25 sheet 66 is bonded, the paste becomes hard to be pushed and



el ectrodes (bunps) 3 are preparatorily formed on the el ectrodes 2 of

the 1C chip 1 by neans of a wire bonder (not shown) when nounting the
IC chip 1 on the circuit board 4. As shown in Figs. 11A and 11B,

t hrough holes 15 that 5 penetrate ingg direction (direction of

t hi ckness of the resin sheet 6) in which the bunps 3 and the

el ectrodes 5 of the circuit board 4 are brought in contact with each
ot her and made conductive in the positions corresponding to the

bunps 3 an@lbﬂgrs eehbodesin BF AR Gk %Hbge@géag $e858 sﬂget kar wRen

t hrough th setting resin sheet shown in Figs. |1C

and |10, conduski ka:pant kel geelle, o GORSEEHELCaOhnehoE. CXRERLE atesin

bal | s whose surfaces are I'a nic particles; or

conduct i Ve gy qum 1Ha£“5g_§'.e§1ﬂa£’?d°fcf' | M&L rdv%r orfalth%d'I%mchggl ?Ohge or a

15 conduftPVe ast or parti conpri sed

formed in aﬁgﬁehown a%ssf@&gd%thn diie LhLougbabo gs 5 Ble circuit

printing, préssrng-in a squeegee, or t of mng

thermsetti ”g dr%S' ?@é I 6%h1Ea%! tpg%ssg&egé ;ﬁ?% thg c1rcu1t

conduct i vi The tHt e res n “shee isS's
ELﬁﬁh”’?ﬁsbefﬂgfétHe '”’ﬁét Hgated “”’ﬂ? eI O raucprrde ngt@.ﬁ%TesaL
than t he- viBE5EPRSEEind™ Kaa AR | HBF noCRITRE ShaRgs | S6S0F (et o8 ¢
thernnsett&% e&ggggd %etwe%%ee3u961bs ?Pnded anQe Qﬁste q§ﬁ_ne oha.éd4t0 be
pushed and
while simultaneously performing the leveling of the bumps 3
10 and the warp correction of the board 4, so that as shown in
Fig. 11G, the IC chip 1 is bonded to the circuit board 4 by
the hardened resin 66s. If the circuit board side is heated,
the temperature of the bonding head 8 can be further lowered.
A mounting method and apparatus according to a
15 sixth embodiment of the present invention will be described
next with reference to Figs. 12A through 12H. This sixth
embodiment is a mounting method and apparatus that does not
execute the leveling at all regardless of whether
simultaneous or not.
20 In Fig. 12A, holes 15 are formed through the
thermosetting resin sheet 66 in the positions corresponding
to the electrodes 5 of the circuit board 4 in the direction
of conduction to the electrode 5 of the circuit board 4 with

interposition of the thermosetting resin sheet 66, and as

25 shown in Fig. 12B, conductive particles 16 are inserted in



flown by the resin of the thernosetting resin sheet 66 when the 1C

chip 1 is pressed, to a further advantage. Next, as shown in Figs.
| 1E and 11F, the bunps 3 of the IC chip 1 are aligned in position
with the electrodes 5 of the circuit board 4, and the ICchip 1 is
pressed against the circuit board f by the heated bondi ng head 8 to
har den t he thernosetting resin in the thernosetting resin sheet 66
i nt erposed between the IC chip 1 and the circuit board 4 whi | e

si mul t aneoysly rfo ng,.the leveling of the bunps 3 1 d the warp
correctiongg Pﬁgeﬁoégh %§8 FﬁﬁguﬁgggﬁoﬂﬁrghCE 16 PFGge{i?¥ythéslé chip
1 is bonded tg g glrcu t bo b¥ t.he hardened resin 66s, |If the
circuit boBPH %F % $afiE F§d° %%t %et?éhpéFaFU%e NSt neredher n§hABad 8
can be fur%E mount i ng net hod and amﬁaratus
accor di ng igkne§Fth éﬁﬁ%d?ﬁﬁntlaH)tﬁg ﬁr@§§ﬁ%vﬁh%@htfbhm f| tee
descri bed next wwth reference to Figs. 12A through 12H This sixth
enbodi nent ©P¥eq ﬁﬁﬁn??ﬁ@tﬁ%@ho% %ﬁdtﬁﬁpé?théptha?néoé§ahé?r than ghecute
t he Ievellng aII regardl ess of whether si nmul t aneous or

not . kndss Co | fPeerilio. 19€) ¢l e abechrede fHrafdthenbeagd t he

thernnsettlng resin sheet 66 in the positions corresponding to the

el ectrodes45 M thecEeraRAY bsalbFvided: Hey dir exanidiietive payftiwhriuébi on to
the electrode 5 of the circuit board 4 with interposition of the

t her noset t PRa#RSH nbyherkatE@lg able asurfsce sifowm raskngballB, 1Gonwdthi ve

particles 16 are inserted in 45
gold as shown in Fig. 12F; or a conductive particle 17

obtained by plating the surface of a nickel particle 17a
10 with gold 17b as shown in Fig. 12E; or a conductive particle
18 constructed of silver, silver-palladium, or gold itself
as shown in Fig. 12G; or a conductive paste; or a particle
comprised of a gold ball. Next, as shown in Fig. 12C, the
electrodes 2 of the IC chip 1 are stuck to the electrodes 5
15 of the circuit board 4 through positional alignment, and
thereafter the electrodes 2 of the IC chip 1 are aligned in
position with the electrodes 5 of the circuit board 4.
Similarly to the aforementioned embodiment, the IC chip 1 is
pressed against the circuit board 4 by the heated bonding
20 head 8 with ultrasonic wave vibrations applied to the IC
chip 1 from an ultrasonic wave vibration generator connected
to the head 8 via the head 8, by which the Al electrodes 2
of the IC chip 1 and the electrodes 5 of the circuit board 4
are bonded together via the metal on the surface of the

25 conductive particle 16. At the same time, the thermosetting



the holes 15. This conductive particle 16 preferably has a particle

dianeter of a size that is at |east greater than t he thickness
t[err] (see Fig. 12H) of a passivation filmla to cover the

el ectrode 2 of the IC chip 1 and snaller;4han the 5 t hi ckness tferr]
(see Fig. 12C) of the electrode 5 of the board 4 and preferably be
provi ded by a conductive particle 16 obt ai ned by plating the surface
of aresin ball 16a with gol d as shovvn in Fig. 12F;, or a conductive
particle 17 talLpe lati,n urface ni ckel r le 17a
10 W th ﬁgﬁin eaegc sﬁg qnt%% EO ed ore%a é (%tl \a/ké allitl crf) ng 18

Eont o B Bhull, Bearav s R B ?fgé&l ?a??f)%ﬁ@' %h'et e fC&}%&.se%n (2B, "
ore stuck EareRbtePeardodctoaethet b threharrBfs bRard ASBnrBughom
?OZ?E' 3??5&311' nme%b le: SURTREPROEnG el SUERLEB0SE S0PT: fBeCrAEaE thoar 4
pr r essad aggPﬁE t eggl fp?reﬁft%fr%%iggné‘i%gﬁe hggﬁgglﬁr‘rﬁ-%ongr}ﬁglSE?C)mClI"TE’&&%B with

ul trasoni c, wave vi brations applied to the IC chip.1 from an
ul trasoni cPRave PiBRatPohegeREr atBF C6RREEREHre of thg Pﬁédhégdh8a9| g the
head 8, by which the Al electrodes 2 of the 1C chip 1 and the

el ect r odes SBRoPet Halrdiheguiovsssda 4 In thig, gapBndEhet YgerREPRIFaYENE net al

on the surface of the 25 conductive partlcle 16. At the sane tine, the
t her noset t FA§ break the oxide of the Al film on the pads of the IC

chip 1 so as to expose pure Al. The temperature in the

10 bonding stage can be lowered and Au-Al alloying can also be
promoted. It is to be noted that the thermosetting adhesive
or the anisotropic conductive film 10 can be used in place
of the thermosetting resin sheet in the above embodiment,
similarly to the foregoing embodiments.

15 A mounting method and apparatus according to a
seventh embodiment of the present invention will be
described next with reference to Figs. 15A through 15H.
This seventh embodiment is a mounting method and apparatus
that executes leveling simultaneously with bonding.

20 The bumps 3 formed on the electrodes 2 of the IC
chip 1 shown in Fig. 15A are dipped in a conductive paste
100 in a conductive paste vessel 101 with the IC chip 1 held
by the tool 8 as shown in Fig. 15B, the conductive paste 100
is made to adhere to the bumps 3 as shown in Fig. 15C.

25 Subsequently, as shown in Fig. 15C, the conductive paste 100



46 resin sheet 66 interposed between the I1C chip 1 and the

circuit board 4 is hardened to bond the IC chip 1 and the circuit
board 4 together by the hardened resin 66s as shown in Fig. 12D. The
surface of the electrode 5 of the circui 5 board 4 is preferably plated
wi th gol d. If the circuit board Side is heated, the tenperature of
t he bondi ng head 8 can be further lowered. |In this case, the

ul trasoni ¢ wave can break the oxide of the Al filmon the pads of the

I C P a X ure he t ture in he

bondi ng stggeh%gﬁggegyo%g §8§ Q Qfaféﬂo %gﬁaﬁcﬁ és oh Ownpr]o’m)t ed.
It is to b oted g% %pe t er settln adheS| or. the anisotropic
conductive I m 10 g'us% @5@& peQﬁtEQﬁiqpherﬁBE%?ghngt?%%ln
sheet in th above %nbod simlarly to the foregoing
enbodlnent§ fgsetting reSlnA§HﬁEEtﬁnﬁrnE?ﬁo P e pedhesdsiedify to a
sevent h enmbodi nt of . the present |nvent|on wll be descri bed next
with refer§ﬁ@en58 FRGRICYSA (1R oddlf 199Xt Procefss sevBrth dbodithd® is a
nount ing net hod and ap ar at us t hat executes | eveling simultaneously
with Bondi [ ndufgl"e aste  10PhefBRfpORS f GiSneBabh (He §gectb@m 3.0f the
I C Chl 1 shown in Fig. 15A are dipped in a conductive paste

100 in a céHgﬁéﬁuﬁetﬁxstéh@esTsCeWQM hi ih PRespedchRopinshelthe circuy the
tool 8 as shown in Fig, 15B, the conductive paste 100 is made to
adhere to é‘rﬁluﬁp§SSS§§W§héRnFiLﬁ Fief aschatpsthe dupmnsydertdey bragighifown in

Fig. 15C, the conductive paste 100
in contact with the electrodes 5 of the circuit board 4 on

which the thermosetting resin sheet 6 shown in Fig. 15D is
10 placed or the electrodes 5 of the circuit board 4 on which
the thermosetting adhesive 6b shown in Fig. 15G is placed.
Consequently, as shown in Fig. 15F, the bumps 3 and the
electrodes 5 are electrically connected to each other via
the conductive paste 100, or according to circumstances, the
15 bumps 3 are electrically directly connected to the
electrodes 5. By thus interposing the conductive paste 100,
the bumps 3 that are unevenly leveled can be connected to
the electrodes 5. In this stage, the warp correction of the
board 4 can be simultaneously achieved when bonding the IC
20 chip 1 to the circuit board 4 with pressure by the heated
bonding head 8, similarly to the foreqgoing embodiment. The
conductive paste 100 can be provided by a variety of types

as described hereinabove.
In the aforementioned various embodiments, the

25 thermosetting adhesive can be used in place of the



47 is heated by the built-in heater 8a and hardened as shown in
Fig. 15C, by which easier penetration through t he

t hernosetting resin sheet 6 or the thernosetting adhesive 6b can be
achieved .in the next process. Thagjg is, this 5 conductive paste
100 functions as part of the bunps 3. Subsequently, the IC chip
1 is pressed against the circuit board 4 as shown in Fig. 15E so
that the bunps 3 are brought in contact with the electrodes 5 of the
circuit bo : I.C th I'ﬂ%i ' .6 S in
Fig. 15D ig%%f§ogggFéggdrggth%héggétrgg%£%§h5% c%ﬁg%?%U| SSFH W@h

whi ch t t he settd d | ve I i A5G | aced.
Consequent Ily,' C‘ja%l sqog\’/?;ln}ien lH%Q J%Bfll}ef%%ee cg)ﬁn%gg\é\@%énﬁ“{%%tﬁg Adgne%elgfer'odes 5

a0, oL eCL AR SONER o050 hall 0 M cfiRes, pracdd® RIIUGHLYE HASLS
et BHIEede oL g B EELE DB S Bt IR LSRR g, 0
the 3 " 'sp4manitn GEGRRGTYancolty U SPeq whER bBANRG The e 20
Chp 110 Ko sl Sl DR hd U Li BLERSHE DUNP DERER, pecu bopdia
100 oo b OIS e YA ELX, oLt XPES s acfiueiSg | o0 e o navove.
adhesive can be u%&%or&?ngpugfethgfpr%g%nt invention, a number of
processes that have conventional been necessary for bonding
10 an electronic component such as an IC chip and a circuit
board together can be eliminated, by which the productivity
is remarkably improved. In the case where a thermosetting
resin sheet or a thermosetting adhesive having no conductive
particle is used as the bonding material, an IC chip
15 mounting method that is less expensive than the method
described in connection with the second prior art example
can be provided.
The following effects can also be produced.
(1) Bump formation
20 According to the method for forming the bump with
plating (third prior art example), the semiconductor
manufacturers are required to perform special bump formation
processes, meaning that only the limited manufacturers can

achieve the bump formation. However, according to the

25 method of the present invention, general IC chips for



48 t hernosetting resin sheet. The anisotropic conductive film

10 can al so be used in place of the thernosetting adhesive. In this
case, if nickel particles plated with gold are further used as the
conductive particles included in the 5,9 anisotropic conductive film
10, then the wvalue of the connection resistance between the bunp
3 and the electrode 5 can be further lowered, to a further advantage.
According to the present invention, a nunber of processes that have
conventlon ry,.faor tr c o such
ventt ongknbeel AesRssel YA AP o3 PEle b e oG ERET CAER,

Wm ch the Béﬂ&lélﬁt 'é’ﬂé ythJ_s ar Sfacqrfir léhgl ¥he 8¥§gm 4:”0% hﬁ‘hcé? sy\,here a

t her noset ti ng esi'n sheet or er nose |ng a. eS|Ve avli ng no
concuctive P §mp?£%§89e§%£%2?9§°9‘?%¥h%% R nkhostlet ol vea
The fol | ovth SFPBRIS CHRE e e o bt o cabi 1einGtna eoRgh S

i et 1o (RIPEEhre b the ASCRENDI ) o (s LAl Compatas process porr "
o oceases. CREBAT G rﬁ?ﬁ%ﬂoth%rlf‘%%"% LT N

the bu formati on cordln to .the 25 thod of the
presen?p Iﬁgéﬁt?%% ObﬁﬁﬁﬁﬁeﬁhelQ?ai peveling device for such a

leveling process.
According to the method of the fifth embodiment of
10 the present invention, the bump formation on the IC chip can
be eliminated, and this enables the provision of a mounting
method that is simpler and inexpensive and has high
productivity.
(2) Bonding of IC chip to circuit board
15 According to the method of the second prior art
example, the connection resistance has depended on the
number of conductive particles existing between the bumps
and the electrodes of the circuit board. However, according
to the present invention, the electronic component is bonded
20 by being pressed against the electrodes of the circuit board
with a load greater than that of the first and second prior
art examples without performing the leveling in the leveling
process that serves as an independent process. Therefore,
the connection resistance value does not depend on the

25 number of interposed particles, so that the connection



49 general - purpose w re-bonding can be used with the wire

bonder, and this can facilitate the obtai nment of |C chips.

In conparison with the method of the first prior art exanple, the
bunmp |l eveling for stabilizing the anmountsmf 5 transfer of the adhesive
in an unstable transfer process for transferring a conductive
adhesive can be elimnated, and this can obviate the need for the

| evel ing device for such a | evel i ng process.

According tesiBeanBbhodleé tde e fdtnarbatitv@mesef 10 the present
i nvention, the bunp formation on the I C chip can be elimnnated, and

this enabl es the proysi oampl 12vEURAL NG executd®t fsq%dﬂwhebﬁsigrrmh and
i nexpensi ve and has high productivity. Bondi ng

of I'C chipthe ®oheldhly, baaud thjeriefore, no indREEPentd ieeiitg rla@és@f t he
second prior art exanple, the connection resistance as depended

on the is uHEREQf. CopduchiMRoPEY t tRLEa8¥ I NAnbEl defsh t he QH@DS
and the el ectrodes of 'the circuit board Fbwever accordi ng t he

presenf i nyent|,op, btoQFde' S TR L M}E’cfdso 20s +BY e@é’e‘c@ﬂ:e

pressed agalnst the el ectrodes of the CIrCUIt oard with a

great er th% Ghd?FPtEﬁrgh§ﬁt ?g §€¥5H¥jd¥'fﬂe War %ﬁ:uﬂaﬁyg@lgﬁ WEthOUt

perfornlng 'evelFng in 'ng process that serves as an

e o T g, et SOPIEEL DAL PR Y,
the Conne%&%%%te the bonding through correction without requiring the
bump leveling by deforming the conductive paste during
10 bonding through the hardening of the conductive paste that
has applied to the bumps. Therefore, the method is tolerant
to the warp and undulation. It has been required to uniform
the board and the bumps with high accuracy as exemplified by
10 um/IC (meaning that a thickngss and warp dimensional
15 accuracy of 10 um is required per IC chip) of the first

prior art example, 2 um/IC of the second prior art example

and 1 um/IC (bump height variation of not larger than *1 um)

of the third prior art example. Therefore, in practice, a
glass board 1is used as represented by LCD. However,

20 according to the method of the present invention, the resin
board, flexible board, multilayer ceramic board, and the
like can be employed as described in connection with the
aforementioned embodiments, and this enables the provision
of a low-cost general-purpose IC chip mounting method.

25 Furthermore, there is no need for providing the



50 resi stance val ue can be stably obtai ned. The
bunmp leveling is executed sinultaneously with t he bondi ng, and

t herefore, no independent |eveling process i S necessary.

Furthernore, the warp or undulation of gshe 5 circuit board are deforned
during bonding so as to execute _ t he bondi ng through correction, or
the warp or undul ati on of the circuit board are defornmed during
bonding so as to execut e the bondi ng through correction wthout

requiring Lhg, sulaﬁﬂ%ﬁpﬂé% Mol | gn By ﬂﬁgpr%bﬂ trﬁéﬁﬁgﬂ¥ckhée:Rﬁskﬁlgur'”9

10 bondi ng t roug e har eni ng o e conductive paste that

appli ed 10 kPe, bURRSoANEET OF Cend Mc MBIAOL ] SHOIEAN; & poard! 1thC e

and undulatlon t has required to orm board and the

bunps Wthcﬁhggc%%r%%e%iv‘éxec{ﬂﬁﬂ h£d B¥en nece%%f%?(r redy 1 Gnd meq dc,@.g that

a thlckness an Mensi on accurac pm1s required per

chip) - Of LRSCLI ol exanpfl] Ohofl e bhee) & [REL] e ofs dhe peqqnd

pri or art xanpl e err] elg t ‘varta
Iarger t hap 1 Lerr]n) of the third prlor art exanpl e. Therefore, in
practlce g glass board is wused as represented by LCD

e enh o ooy ARS8} S 120 | D BLEEnd DL R e,
enployed as descr be connect on renentione
enbodi nent §&54Rd S g gﬁaﬁﬁe§r §rﬁpﬁ&|g°5WEd in %&%%g ecfgysitions
GEReal ol LD IR 18 TN, % 1 o ehe sl SELTU
positions of the electrodes 5 of the circuit board 4. For
10 example, if the number of the electrodes 5 of the circuit
board 4 is greater than the number of the electrodes 2 of
the IC chip 1, then it is proper to form the holes 15
corresponding to the number necessary for the bonding of the
electrodes 2 of the IC chip 1, i.e., the positions and
15 number of the electrodes 2 of the IC chip 1.
As described above, the present invention can
provide the method and apparatus for bonding an IC chip and
a circuit board together, which has a productivity superior
to and less expensive than any one of the bonding methods of
20 the bonding methods that have conventional existed.
The entire disclosure of Japanese Patent
Application No. 8-350738 filed on December 27, 1996,
including specification, claims, drawings, and summary are
incorporated herein by reference in its entirety.

25 Although the present invention has been fully



encapsul ation resin (underfill coat) beneath the I1C chip after the

bonding of the IC chip to the circuit board with a conducti ve
adhesi ve that has been necessary for the first prior art exanple, and
this enables the reduction of the 5 [Focess. The hol es
15 formed through the thernosetting resin sheet 66 is preferably
formed in either the positions of the electrodes 2 of the ICchip 1
or the bunps 3 or the positions of the electrodes 5 of the circuit

board 4. E@%cgiged exXAPtEnndétihe nuher e t B Sletld0detbad9hehR

circuit oard 4 is greater than the nunber of the el ectrodes 2 of

the | C chi pnirebl#eiilth iei:opRle 1O MR SBLMOLEFiAS drawingl) rgePeadI ng
to the nunber necessary for the bonding of the el ectrodes 2 of the IC
chip 1, i.epn, eﬂ%¥g i a ; of e w&ﬂg o] he | C
chig 1. to b8 d ggﬁglesr}garli“%%lds a%\%getshea%ges@nfﬁlnvenfblrgsn fggtr?

ide th f bpondi C chi i it
Poar t't oge B =ou o helbgep i 11, PRICERS. ke~ (i hanges Bndl rov!
expengl ve LA [3RK 90 s0,1he bopdi RAqTELRREE U Al1udd® APBHIRY LRI hods
t hat have conventi ona eX|§ie i SThe entire I'sclosure
of Japan P N Lon .. 85 73 il o er 27,
Coos, T "S¥Bpe o e prepeRBlibREhLRAn B deTtnel b ffle R RRRGIA"
i ncor por at herein.by reference_in i tirety. 25 Al t hough
Lhe pPesen?qa%%§e#P%8§S ﬁ%sybggﬁakgukﬁér%@rbm. d "



52 described in connection with the preferred enbodi nents

thereof with reference to the acconpanying drawi ngs, it is to be noted
that&uﬂlﬂﬂ"ﬂ and nodifications are apparent to those skilled
in t "' mﬁfrm[anges and 5 nodig3 cations are to be understood as

i ncl uded®wit him tshex scope of the present invention as defined by the
appended clainms unless they depart therefrom

CLAI M5 1. An el ectronic conmponent nount i ng met hod
conpri si ng: aligning e¢mapesition el ectrodes (5) of a

circuit 5 board (4) wth bunps (3) formed by wre-bonding on

electrodesy (2) of aan ebestf@shtc compgpRfent(l) m¥bdfing method
i nterposition of an insulative thernosetting resin (6, 6b) t hat

i ncl udes n@oﬁ?QQQqhbye particle; and hardeni ng with heat
the thernosetting résin 10 I nt er posed between the el ectronic conponent

and the circuit 21898k oWl &AM QR | it WYL st)e bpand ¥ cuit
pressuri zing the el ectroni ¢ conponent against the circuit board with
a 5 Presawge fQnce pleotpaid | efsf haRo2Redf BT RUTR-0LRALERY on
electrodes (2) of an electronic component (1) with
interposition of an insulative thermosetting resin (6, 6b)
that includes no conductive particle; and
hardening with heat the thermosetting resin
10 interposed between the electronic component and the circuit
board while correcting warp of the board by pressurizing the
electronic component against the circuit board with a
pressure force of not smaller than 20 gf per bump, thereby
bonding the electronic component and the circuit board
15 together for —electrical connection between both the
electrodes thereof.
2. An electronic component mounting method as claimed
in claim 1, wherein
the positional alignment is executed by aligning
20 in position the electrodes (5) of the circuit board (4) with
the bumps (3) formed by wire-bonding on the electrodes (2)
of the electronic component (1) with interposition of the
thermosetting resin (6, 6b) without performing leveling, and

the bonding is executed by hardening with the heat

25 the thermosetting resin interposed between the electronic



bondi ng the el ectronic conponent and the circuit board 15 toget her for

el ectrji (ﬂm between both the el ectrodes t hereof.

2. H“mu“mﬂmatﬁmg% conmponent rnounting nethod as cl ai ned inclaim
L *

1, whereirf the positiond4 alignnment is executed by aligning
20 In position the electrodes (5) of the circuit board (4) with t he
bunps (3) forned by wi re-bonding on the el ectrodes (2) of the
el-ectroni c conponent (1) with interposition of the t her nosetting

resin (6, Gbhpwhéhout aperf ams ngcliemeld ngboand while simultankbesbendi ng
I s executed by hardening with the heat 25 the thernosetting resin

i nt er posedpbefvering hte@bBLhd 0O8Ff Cthe bumps and correetpPenesf and waeg
circuit board while simultaneously perform ng | eveling of the bunps

and correcbifontpé tBea¥@r Pby predéutieilpanthdy dirRaswnid Ndohpenent
el ectroni ¢ conponent against the circuit board with the pressure

force of nghaindt tH@AIEEFciENLEA Al vidh bEP, piBeEREY BRIdHNGE haot
el ectronic conponent and the circuit board together for electrical

conneet i onshgt veenthghhobhg rebect Rdes Wheredl bonding3the elecfRonic
el ectroni ¢ conponent nounting nethod as cl ai ned inclaim1l or 2,

wherein  1@omponent and ! @l NEL PRSEE 1 ITMAILS EBgbEndr! NS OLEELIERG chESI N
sheet (10) having an anisotropic conductive film 4, An

el ectroni c.eARREREAL WRHILANLIE! hatk a8 LH@idRE thereof.

3. An electronic component mounting method as claimed
in claim 1 or 2, wherein

10 the thermosetting resin is a thermosetting resin
sheet (10) having an anisotropic conductive film.
94, An electronic component mounting method as claimed
in claim 1, wherein

the positional alignment is executed after a solid

15 thermosetting resin sheet (6) having a shape dimension
smaller than an outside dimension (OL) of connection between
the electrodes (2) of the electronic component (1) is stuck
as the thermosetting resin to the circuit board (4) before
the positional alignment, and

20 the bonding is executed by hardening with the heat
the thermosetting resin sheet interposed between the
electronic component and the circuit board while
simultaneously performing the correction of the warp of the
circuit board by pressurizing the electronic component

25 against the circuit board with the heat applied to the



wherein the positional alignnment is executed
afterI!m cmm'“"“ﬁjﬂmtermsetting resin sheet (6) having a shape
dlne e Yer than an outside dinmension (OL) of connection
bet ween the el ectrodes (2) of thesgl ectronic conponent (1) is stuck
as the thernosetting resin to the circuit board (4) before t he
positional alignnent, and 20 the bonding is executed by
har deni ng with the heat the thernosetting resin sheet interposed

bet ween thenermose®t B OMes inCOMBREEAT  (ANd  thBBebyCi Hidingo0akHe
whi | e si mul t aneousl y perform ng the correction of the warp of the

cirouit boghdobyoRf esedibdiank IR YUREIi0RAG tBBROBCBbgeBRer. 2021 NSt the

circuit board with 't heat applied t

55 thernnsethhngle%€§bﬂlcSé@ﬁﬁoneé#ﬁmouﬂéYﬂ@eQ&thgangbnQlalhaa

el ectroni c conponent and t circult board togeth

el ectronic;go n{ noyotdng method as clained inclaiml, wherein
5 if Hggglgn%uctlve adhesive (11) is transferred onto the

bunps 5(3) of the el eﬁt E?Hﬁﬁcéﬁ% of sk 865 et ONI £ tﬁr%%%%’é%?%d onto £hé

before the positiona Fonal -8l i gnment

of the bump amg%t {a3§jh§ﬁethe STEEFLEALES (6) o0 (e Fidchubh; RO oot ed

after riosetting resi having I'If'énsi on
smal | er th a £ Si lOﬂ of connecti on bet ween the
eIectrodes o Eﬁgge?eg??&%? %ﬁ%one qggé%%dck as the

the positional alignment of the bumps with the

electrodes (5} of the circuit board is executed after a

10 solid thermosetting resin sheet (6) having a shape dimension
smaller than an outside dimension of connection between the
electrodes of the electronic component is stuck as the
thermosetting resin to the circuit board (4) before the
positional alignment, and

15 the bonding is executed by hardening with the heat
the thermosetting resin sheet interposed between the
electronic component and the circuit board while
simultaneously performing the correction of the warp of the
circuit board by pressurizing the electronic component

20 against the circuit board with the heat applied to the
thermosetting resin  sheet (6), thereby bonding the
electronic component and the circuit board together.
6. An electronic component mounting method as claimed
in claim 1, wherein

25 the positional alignment of the bumps (3) of the



thernosetting resin to the circuit board (4) before the posi ti onal

alignng the bonding is executed by hardening with
t he he mmmﬂ m MH nosetting resin sheet interposed between the
el ectrohi ¢¢ conponent.” and t he cirgeit board whi |l e

si mul t aneously performng the correction of the warp of the circuit
board by pressurizing the el ectronic conponent 20 against the circuit
board with the heat applied to the thernosetting resin sheet (6),
t hereby dditngded h¢2) of ehecté¢lgutraranponemnpoasdtt hg)ci weétht tiaard

t oget her. 6. An el ectroni c conmponent nounting nethod as clai med
in claimlkledtarrigs 25) of the cirduétpascdidndls adignmbsd eftebhe dunps
(3) of the 56 el ectrodes (2) of the electronic

conponent gd)idM thethi€setting erestihodasedtd) (6f thR s renét sheFadel Sor
executed after a solid thernosetting resin sheet (6) whose one

surface orboth subfidesSUEFaCSFoRr el WYEHEd WiILR Aafeux (13yerid 12dudis stuck
5 as the thernosetting resin to the circuit board (4), and

the $ondiflg tHe trRxaeeed ingy reBahdesi fle ciPuit boatdIef4mseldld ng resin
sheet interposed between the electronic conponent and the circuit

board while sinmul tangusl yonding P&fd OF @kButBE CAy eChHia@BeRlinkhe g p Of
the circuit board 10 by pressSurizing the electroni c conponent agai nst

the circuighermosetadyd /613 haatad head-dfed thetelnn bodi 80e tbfonic

el ectronic conponent and the circuli't board together as a conseguence
of component and the <circuit board while simultaneously

performing the correction of the warp of the circuit board
10 by pressurizing the electronic component against the circuit
board by a heated head (8), thereby bonding the electronic
component and the circuit board together as a consequence of
the bonding of the bumps to the electrodes of the circuit
board due to adhesion of a flux component of the flux layer
15 to the bumps occurring when the bumps break through the
resin sheet.
7. An electronic component mounting method as claimed
in claim 1, wherein
the positional alignment of the bumps of the
20 electronic component with the electrodes of the circuit
board is executed after a solid thermosetting resin sheet
(66) where particles (14) comprised of: resin balls whose
surfaces are plated with gold; or nickel particles; or
conductive particles made of silver, silver-palladium, or

25 gold; or a conductive paste; or gold balls are embedded in a



t he bondi ng of the bunps to the electrodes of the circuit board due
to a un“u conponent of the flux |ayer 15 to the bunps
occu ﬂﬂ% ” Lagnps break through the resin sheet. 7.

An el éctfoni c xcorp nt nounting nethodggs clainmed in claiml,
wherein the positional alignnment of the bunps of the 20
el ectronic conponent wth the electrodes of the circuit board
is executed after a solid thernosetting resin sheet (66) where

part i ol es ddccomprisedufion! sl Bahbs MR8C the e1surfafes yee phated

wth gold nrc conductive made 0

i1 ver, LryTg e"k?ogaxgcm A Rge gﬁheﬁaﬂ%”e.{edeﬁtaa»i a%hﬁtﬁﬂ{zgug'd

balls are € ctionin nps and

t he electrgdgfd t(pf%fse 1 CI%%%TgﬁbO?%r l@qge nut @ %é;b%ﬁl!y

conti nuous p05| di ng

L%nponente%%ES%TtF%Fb%£E%7Eg%EOf t %%fhﬁﬁéﬁg%% U|%%b8§r% %4%h%% 5'ﬁgpllf‘JgforSe
to the ol ctoPBaRenf (AL oF g retnshapdes (5, drotue sazcbtenaPaE datent .

and t he bondi t ed b har d th th h
the t her nB&EPTE ng tq%glﬁ§ﬂ§h§g¥lilﬁ?§ﬁ58§@8n be?%%gﬂl eeFEStronlc

conponent d the cjrcuit boar mhlle rform.n
P gﬂermoset{{ng res?n %o the ectrodegof the circuit board

through positional alignment, and
the bonding is executed by hardening with the heat
10 the thermosetting resin sheet interposed between the
electronic component and the circuit board while performing
the correction of the warp of the circuit board by
pressurizing the electronic component against the circuit
board with the heat applied to the thermosetting resin sheet
15 (6) .
8. An electronic component mounting method as claimed
in claim 1, wherein
the positional alignment of the electrodes of the
electronic component with the electrodes of the circuit
20 board is executed after a solid thermosetting resin sheet
(66) where particles (16) each of which has a size that is
greater than a thickness (t,.) of a passivation film (la) to
be coated on at least the electrodes (2) of the electronic
component and smaller than a thickness (t,,) of one of the

25 electrodes of the circuit board and each of which is



t he corH tion of the warp of the circuit board by pressurizing the

electro inst the circuit board with the heat applied
to the ,ﬂm’ ﬂml n sheet 15 (6). 8. An el ectronic
t

conponent nourti Mg metHod as claimed 5g in claimi1, wherein

the positional alignnment of the el ectrodes of the el ectronic
conponent with the electrodes of the circuit 20 board is executed after
a solid thernosetting resin sheet (66) where particles (16) each of

whi ch has a ffs%cfl‘a‘bf' :5 resin b%ﬁ?@t ‘%Jh&dééa sér%?&é:é(n%% (;gaerfécl) 9fna

passwatlon a) to e coated on at least the ectrodes (2) of

one of thedOb o5 BPSTed or s T 1 EhRe T PR Mt cn
i's

resin balls $15 G5t %ﬁ% ac sa%tlraedlp Yt &F vﬂolﬁi’ or% c némcgrl%%ngﬁlg?g ag%l cles;

o condust fééfﬁggi’éﬁ%resaggde eBheddeq, thbigt, ﬁahégaazzkﬁﬁ'g%ﬁ%@ d, O?O' @
b ing "EOSé#ée??oﬁ?Egé%é%ﬁ%ﬁ °ht “BheNeE ol oalethEdat (7L oS  BhEy ¥
botnoen t nELEFEEDROte COREPRENE! &% Paie LSLERnbAdhe "B on, w1 SIBRRER |

Ut us] ?Seegeéf vy Lfﬂﬁbﬁ%gndﬁn "BLER, o PRI OdE  BFfgnmont

i's st uck as t he
nterposed between the electrode of the electronic component

and the circuit electrode of the circuit board and in which
10 the electrodes are made mutually electrically continuous
before the positional alignment is stuck as the
thermosetting resin to the electrode of the circuit board
through positional alignment when mounting the electronic
component (1) on the circuit board (4), and
15 the bonding is executed by hardening with the heat
the thermosetting resin sheet interposed between the
electronic component and the circuit beard while
pressurizing the electronic component against the circuit
board with the heat applied to the thermosetting resin sheet
20 (6) and with ultrasonic vibrations applied to the electronic
component.
9. An electronic component mounting method as claimed
in claim 3, wherein
the conductive particles included in the

25 anisotropic conductive film (10) are nickel particles plated



thernDsetting resin to the electrode of the circuit board t hr ough
p03|t| nnent when nmounting the el ectronic conponent (1) on

t he ci ﬂ m,mu and 15 t he bonding is executed by
harde t the thermpgetting resin sheet interposed
betmeen the *el &ctronic conponent and t he circuit board

whi | e pressuri zing the el ectronic conponent against the circuit

board with the heat applied to the thernosetting resin sheet 20 (6) and
W th uItri&Q%ig Migorations applied to the electronic conponent .

9. el &Ctronic conponent nount i ng net hod as cl ai ned in claim

fhemhggeiqéhlsotroplc con &EF?@E ?Bﬂ%§§%8¥ %?%Hﬁ%% 9+ paf%iﬂfégﬂ%ﬁ%ted

59 h | d 0 £ conponent nounting
et hod as 5155#5%% of clalm% 1 thro qﬁg%f

in~any one ¢l al

e Eheton 170 o ity e iheso

in cl

rough 9, wherein

I’eSI

Iéi

sheet

he thernosetting resin sheet (6) has

im 10, .
a thi kneigm““mSéiikggt§Fsﬁﬁaﬁh885aﬁ6%6tmeen an active surface of the 10

electronl%.conponent an q_a surf,ace whi ch Qelon
ectronic componen

in claim 10, wherein

moug§1ng meéhod as claimed

the thermosetting resin sheet (6) has a thickness

greater than a gap between an active surface

of the

10 electronic component and a surface which belongs to the

circuit board and on which the electrodes (5) thereof are

formed after the bonding.

12. An electronic component mounting method as claimed

in claim 1 or 2, wherein

15 ~the thermosetting resin 1s provided
thermosetting adhesive (6b}.
13. An electronic component mounting

comprising:

by the

a positional alignment device for aligning

apparatus

in

20 position electrodes (5) of a circuit board (4) with bumps

(3) formed by wire-bonding on electrodes (2)

of

an

electronic component (1) with interposition of an insulative

thermosetting resin (6, 6b) that includes no conductive

particle;

25 a heating device (8a) for heating

the



cirgq' rd and on which the el ectrodes (5) thereof are f or med

af t M”W 12. An el ectroni c conmponent nounting net hod
as cl+ai A //'/’]ly laim1 or 2, wherein 15 t he
13

t hernosettingd re is provided by gghe t her nosetti ng adhesi ve
(6b). An el ectronic conponent nounting appar at us
conpri si ng: a positional alignnment device for aligning in
20 position electrodes (5) of a circuit board (4) w th bunps (3)

f or med byf?&%}ﬁg’g?gﬁﬁ‘g%e%}{ i gér{egéft;)gd%%d (2) of an el ectronic

conponent rpo an insul ative t her nosetting
[ 6, 6b) that inpcl . ti i ¢l.e;

o hesting) ot cel BEERAR SRAIELI ¥E  naoRPHY! Ut FRac the

de thaFREREELINT P REAR | o t¥bost. netusen ngthe os ol CRRPLES

device for ea S I ng n er posed

bet th I . t d.th ' i.t board i

correctiog Wb B 8 - SRR iR sbuchich Eetdonar
i i rcui ssu, S

20 "3 ! GPoRER BNmPARIIF A e A o SR TS hEPRGP s cE PP TESF e

(6, 6b) fromthe hgatlag dgﬁlce, there2¥ ondi ng_t he eleggronlﬁl

conponent SAGSERE CPREGT #1h8asd REGFSHT ce 1f nefefhetier EBAReEli on

bet ween both the el ectrodes thereof.
g? per bump wgth the heat applied to the thermosetting resin

(6, ©6b) from the heating device, thereby bonding the
electronic component and the circuit board together for
10 electrical connection between both the electrodes thereof.
14. An electronic component mounting apparatus as
claimed in claim 13, wherein
the positional alignment device is to align in
position the electrodes (5) of the circuit board (4) with
15 the bumps (3) formed by wire-bonding on the electrodes (2)
of the electronic component (1) with interposition of the
thermosetting resin (6, 6b) without performing leveling, and
the bonding device hardens with the heat the
thermosetting resin interposed between the electronic
20 component and the circuit board while simultaneocusly
performing leveling of the bumps and correction of the warp
of the board by pressurizing the electronic component
against the circuit board with the pressure force of not
smaller than 20 gf per bump with the heat applied to the

25 thermosetting resin (6, 6b) from the heating device, thereby



14. An electronic conponent nounting apparatus as cl ai ned
in claim13, wherein the positional alignnent device is to
allgn ‘ \“m the electrodes (5) of the circuit board (4) with
t\ “\“umjm d by wire-bondisg on the el ectrodes (2) of
the el eet ronitc ®onponent (1) with interposition of the t her nosetting
resin (6, 6b) w thout performng |eveling, and t he bondi ng
devi ce hardens with the heat the thernosetting resin interposed

between tHendBAGCHIHANI @1e2@ ronéeNPeBRPbnedd addie tHd I edirbuiboapdaruhi | e
si mul t aneousl y performng | eveling of the bunps and correction of the

Wwar p tOdeter DOFLE DYe UASSIWAIZI NGohNECEI SET T BREGEANPHIH  the
agai nst the circuit board with the pressure force of not smal | er than

20 gf per buap:mbads theehest, applied to the 25  thernpsetting resin (6,
6b) fromthe heating device, thereby bondi ng the

el ectroni cysconponeng, ag cEf@hlé'ré%ﬁﬁoné%Qar%ountlngtOgﬁbggétugoras

el ectri cal connecti on et ween el eCtrodes ther eof

15. li%g&t{gné&llgolrg)qﬁeqt,l mlél}tel Rg apparatus as 5 clainmed in

cIa|m13 or wherein e thernosetting resinis a

thernmosetting resin yne thgtlﬁsge%%%%aq 9 ai SALERDLE: RgUGLLYR f11m

16. ~An el ectroni ¢ ‘conponent apparatu
in Cla'nllghe¥@effbp having an anisotropic conductive film.

l6. An electronic component mounting apparatus as
claimed in claim 13, wherein
10 the positional alignment device sticks a solid
thermosetting resin sheet (6) having a shape dimension
smaller than an outside dimension (OL}) of connection between
the electrodes (2) of the electronic component (1) as the
thermosetting resin to the circuit board (4), and thereafter
15 executes positional alignment of the bumps (3) of the
electrodes of the electronic component with the electrodes
(5) of the circuit board, and
the bonding device hardens with the heat the
thermosetting resin sheet interposed between the electronic
20 component and the circuit board while simultaneously
performing the correction of the warp of the circuit board
by pressurizing the electronic component against the circuit
board with the heat applied to the thermosetting resin sheet
(6), thereby bonding the electronic component and the

25 circuit board together.



10 the positional alignnment device sticks a solid
thernosetting resin sheet (6) having a shape di nension smal | er than
an o i ] 1 (OQL) of connection between the el ectrodes (2) of
t he mnmm"ﬁIWM' ent (1) as the 62 thernosetting resin to the
circui*t board M 4)>, and thereafter 15 executes positional alignnent of
the bunmps (3) of the el ectrodes of the electronic conponent with
t he el ectrodes (5) of the circuit board, and t he
bondi ng deti’lce hardeAs weilbcthenheatcdrimonent mdwertnioget appgra¢ésisn skeet

i nterposed between the electronic 20 conponent and the <circuit board
whil e sinullkanedushyclaim 1perdtogrdaing the correction of the warp of the
circuit board by pressurizing the electronic conponent agai nst the

circuit board wi tbnibetheat adippsiws {100}t hies themareeticdngntesithesheet
(6), thereby bonding the el ectronic conponent and the 25 circuit board

together. bumps (3620f the elkétrodes AR) @EeQﬁkDQﬂ@cﬁ%@ﬁﬁ@n%@hpoﬁﬁnﬁtlng
apparatus as claimed in claim13, wherein

condugt i ve (aghpgiryee (e pSsit Bt eraiedmidnd,t he bunps (3) Of the
el ectrodes (2) of the electronic conponent 5 (1) before the positional

al i gnnent, the podite RS t A0ghnaht JRFENELOT pk@sbumsh Wiche t he
el ectrodes (5) of the circuit board is executed after a solid

thernoset t gNgcEpsHBsShERt 66) thavi agr@ufba%a%rreﬂ§l @kecuted SABEdEr at han
an outside dinmension of connection between the
solid thermosetting resin sheet (6) having a shape dimension
smaller than an outside dimension of connection between the
10 electrodes of the electronic component is stuck as the
thermosetting resin to the circuit board (4) before the
positional alignment, and
the bonding is executed by hardening with the heat
the thermosetting resin sheet interposed between the
15 electronic component and the circuit board while
simultaneously performing the correction of the warp of the
circuit board by pressurizing the electronic component
against the circuit board with the heat applied to the
thermosetting resin sheet (6), thereby bonding the
20 electronic component and the circuit board together.
18. An electronic component mounting apparatus as
claimed in claim 13, wherein
the positional alignment device sticks a solid

thermosetting resin sheet (6) whose one surface or both

25 surfaces are provided with a flux 1layer (12) as the



10 el ectrodes of the electronic conponent is stuck as the

t her noset ti resin to the circuit board (4) before the posi tional
al i gnnent ;ﬂ ! UN"" t he bondi ng i s executed by hardening with
t he heat ﬂ”ﬂlﬂ“’ |ng resin s¢eet interposed between the 15
el ectronic conpone Sand the circuit board whi | e _ _
si mul t aneously performng the correction of the warp of the circuit
board by pressurizing the el ectroni c conponent against the circuit

board wit htheembeattanpl redihotbhehe circhherv®seitiNg, JRPitherdifdler (6),
thereby bonding the 20 electronic conponent and the circuit board

together. execut8. the pd¥itRIrefl rDignm&ANPORERhe TMﬁﬁé'WB%aBEaﬁﬁﬁys as
claimed in claim13, wherein t he positional i gnment

device sti eRecarsaekd (2) oft h@tﬁém%qtetdt&%n&%&ébﬁé&?é 6)(1h ngsurface
or both 25 surfaces are provided with a flux ayer q?%%? as the

63 ellBermBaekt i(BY HEStRet Qi tHE Civgdid, d (4), and thereafter
executes the positional alignnment of the bumps (3) of the el ectrodes

(2) ofs the el ectroni ¢heopBRRERbnbT) a Y Liind e hardenéﬂfﬁgrfﬁ#%ﬁé;%h;%%gthe

circuit board, and

t he pOS'tlgaéhna%hQ%%EQ%ﬁ@% b%%dh%%%ﬁgﬁntQﬁet% %ﬁ%%h&'n%om onent Sy sheet
ECF

i nt erposed between the el ectronic conponent cuit oard
while simghkanequglyy + p%bd?&“'W%lfé“381multaneously performing the

correction of the warp of the circuit board by pressurizing

the electronic component against the circuit board by a

10 heated head (8), thereby bonding the electronic component

and the circuit board together as a consequence of the

bonding of the bumps to the electrodes of the circuit board

due to adhesion of a flux component of the flux layer to the

bumps occurring when the bumps break through the resin sheet.

15 19. An electronic component mounting apparatus as
claimed in claim 13, wherein

the positional alignment device sticks a solid

thermosetting resin sheet (66) where particles {(14)

comprised of: resin balls whose surfaces are plated with

20 gold; or nickel particles; or conductive particles made of

silver, silver-palladium, or gold; or a conductive paste; or

gold balls are embedded in a direction in which the bumps

and the electrodes of the circuit board are made mutually

electrically continuous inside holes {15) formed in

25 positions corresponding to either the bumps (3) of the

This Sheet Has B THIS SHEET HAS BEEN

i




correction of the warp of the circuit board by pressurizing t he
el ectroni c conponent against the circuit board by a 10 heat ed head (8),

t her eby bondigau ﬁl ﬂl'c conponent and the circuit board

t oget her as(u“lmuﬁlmm “* vthe lgandi ng of the bunps to the

el ectrodes of* tfhe ¢&irluit board due to adhesion of a flux conponent
of the flux layer to the bunps occurring when the bunps break through
the resin sheet. 15 19. An el ectronic conponent nounting

apparat us e@Sctrodes C{A MR i knel abMedBroMher &tdhponent (1) or thhe
positional alignnent device sticks a solid thernosetting resin

sheet  (68lec¥h6iés R8I !bel @he ditbuit boardO[WY, Sed ehe efl@etBobak!s
whose surfaces are plated with 20 gold; or nickel particles; or

conducti vespardLl e5r88He Bbard thrdidh Cposstiyfir Pallighindit s 9ehd, or a
conductive paste; or gold balls are enbedded in a direction in which

t he bunps .t he tr S LT oyj r r ually _
eIectricaIFger%%%??ﬁﬂ%gsrg%ﬁg1dggghgﬁégégggﬁg)ggkg?ﬁgﬁ QP% ﬁgggqgggg?tiong
corregpondi eLkh UaPRS 3 : :
eIect?gdesg?g?n%?thgkeFégt%gﬁP% ggnﬁ%%e%%e?&fogggtﬁgmponente éE?rBHSS (5)

of the Cir%f%&t?8§é9 ég)théc%géyﬁﬁﬁ;gggggge%ﬁgrnoseof the circuit board

t hrough positronal al ignirent a tting resin, and

t hereafter executes EHE H&@h%h&pabeégce ab%gagggt ? tﬁhﬁﬂﬁyﬂﬁﬁ¥ﬁg Egg

el ectroni c conponent "'W'th ect es of e circuit boar

the bondinghggﬁgggtpfﬁgeggsyétthgg @gﬁgrﬁgged between the electronic

component and the circuit board while performing the

and

10 correction of the warp of the circuit board by pressurizing
the electronic component against the circuit board with the
heat applied to the thermosetting resin sheet (6) so as to
achieve the bonding.

20. An electronic component mounting apparatus as

15 claimed in claim 13, wherein

the positional alignment device sticks a solid
thermosetting resin sheet (66) where particles (16) each of
which has a size that is greater than a thickness (t,) of a
passivation film (la) to be <coated on at least the

20 electrodes (2) of the electronic component and smaller than
a thickness (t,,) of one of the electrodes of the circuit
board and are comprised of: resin balls whose surfaces are
plated with gold; or nickel particles; or conductive
particles made of silver, silver-palladium, or gold; or a

25 conductive paste; or gold balls are embedded inside holes



thernosetting r sheet interposed between the electronic conponent
ig%gmb while performng the 10 correction of the warp of

and

t he m by pressurizing t he el ectronic conponent agai rist
the cui t* board with the heat apEplied to the thernosetting resin
sheet (6) so as to achi eve the bondi ng. 20. An electronic
conponent nounting apparatus as 15 claimed in claim 13, wherein
t he positional alignnment device sticks a solid t hernosetting resin
sheet (66) (Wberefpanédcl éa (p6piedchsof correspahidiig hatoa &igkethathés
greater than a thickness (t[err]) of a passivation film(la) to be

coated on aletessdes he2) 26f tigd esld@desmi(@)cotipohled tebecthenet egerpaasnt and
smal | er than a thickness (t[err]) of one of the el ectrodes of the

circuit  (5) heprdmndcareueenpbosed afn BesdDrBatisn Whigsewsithacegear e
plated with gold; or nickel particles; or conductive particl es nmade

of silver,psitv€lepaliafi Hir 9ht80bIse@ batwedn tEONAUSEE¥SAPASHE, tRE gol d
balls are enbedded i nsi de hol es

65 5  elédBrohDE MbidbRANY 90 €REN esPPRGH 10 1R AirdiRYs tBE  the
el ectrodes (2) of the electronic conponent or the el ectrodes (5) of

the circuitipeaid baaﬁddaﬁecahowthhw@hehe&EEtrodes aPal hhgbeputdbligre
i nt erposed between the el ectrodes of el ectronic conponent™ and

t he C'rCUélec@ff@éiﬂﬁe%ongﬁnuBHg to tﬁ%rEQEEtpeaég a3 {4 WRi ¢hy 6 pe

el ectrodes are nmade nutual Iy
board through positional alignment as the thermosetting

resin when mounting the electronic component (1) on the
10 circuit board (4), and thereafter executes the positional
alignment of the electrodes of the electronic component with
the electrodes of the circuit board, and
the bonding device hardens with the heat the
thermosetting resin sheet interposed between the electronic
15 component and the circuit board while pressurizing the
electronic component against the circuit board with the heat
applied to the thermosetting resin sheet (6) and with
ultrasonic vibrations applied to the electronic component so
as to achieve the bonding.
20 21. An electronic component mounting apparatus as
claimed in claim 15, wherein
the conductive particles included in the
anisotropic conductive film (10) are nickel particles plated
with gold.

25 22. An electronic component mounting apparatus as



elec continuous, to the electrodes of the circuit boar d
thro 6»&1 #gﬁt& gnnent as the thernosetting resi n when nounting
the e ﬂ ent (1) on the 10 circuit board (4), and
thereafter executes *t he positional 66al i gnment of the el ectrodes of the
el ectroni c conponent wth the el ectrodes of the circuit board, and

t he bondi ng device hardens with the heat the t hernosetting resin
sheet interposed between the electronic 15 conponent and the circuit
board whi tkaipeéssnra®y nghe td® claims dle¢htrongh 2oppwhenéiagai nst the
circuit board with the heat applied to the thernosetting resin sheet

(6) and with utheaseheemvsBEBLAGNS raprhi ed < o ;Sﬂ"tﬁrﬁiéﬁ?t rwl Cthe
conponent so as to achieve the bonding. 20

eIectronlcthggﬁ@ggeﬂingr&ggﬁﬂrgheéﬁoq&natus as clalned |n cIa|n115,
wherein the conductive particles included in t he

ani sot ropi gzconducti pg felatfiSiidr ecdigdiRintPamddusite@hgP! dappdratus ¥kth
gold. 25 22. An el ectronic conponent nounting apparatus as

66 5  cCh@ah8BUihNc B UL, YhddBin™s 13 through 21, wherein
the thernosetting resinis prOV|ded by the thernDsettlng resin sheet

(6). 23. Ale €hECLHQBEEInGOPRONENEK @Punglnﬂasagp%ﬁﬁEﬂﬁesgs S
claimed in claim22, wherein % hernDsettlng resin sheet
(6) has a BPéSKQFSSthan a gap between an active surface of the
electronic component and a surface which belongs to the
circuit board and on which the electrodes (5) are formed
10 after the bonding.
24. An electronic component mounting apparatus as
claimed in claim 13 or 14, wherein
the thermosetting resin 1is provided by the
thermosetting adhesive (6b).
15 25. An electronic component mounting apparatus as
claimed in any one of claims 12 through 14, wherein
the positional alignment device and the bonding
device are constructed of one device.
26. An electronic component mounting method as claimed
20 in any one of claims 1 through 12, wherein
a conductive paste (100) is applied to the bumps
after the positional alignment and before the bonding, and
thereafter the conductive paste is hardened to function as

part of the bump, making the hardened conductive paste break

25 through the thermosetting resin during the bonding for the



greater than a aﬁ bet ween an active surface of the el ectronic

corrpo Hmnmmlﬂ s] e which belongs to the circuit board and on
mhlch

5) are fornmed 10 after the bondi ng. 24.
An el éctforic” conponent nounting appsratus as clainmed in claim
13 or 14, wherein the thernosetting resin is provided by
t he t hernosetti ng adhesive (6b). 15 25. An electronic
conponent nounting apparatus as claimed in any one of clains 12

through l4elwebergtal connection betwbbﬁlﬂﬁétééﬁﬁﬂcﬁi#éﬁﬁﬁgﬁ dSMHC%h@nd the
bondi ng device are constructed of one device.

el ectroni cetegpesgsat ofiothé | dlrd@ihasbasd.claimed 20 in any one of C|§|”B
1 through 12, wherein a conductive paste (100) is applied

to the bunps, ahher et BetposiLi OE&Lp&hér%rrﬁmm?a%dDef %bn & rbhg shoadi ng,

and thereafter the conductive paste is hardened ction as

part of theilbuRBd MRKiRG she Sardrnss o C@%&Idu\é@%@%ﬁ%h@&s% g? through

the thernobsetting resin durlng t he bonding fo

el ectsi cal connect i op behueeR ble aRducit PASEANL NEy tne puBeCt rode

of the circuit board l"'ectr conponen nting

apparatus a@ﬁeg ggﬁd6§%§§g%lené%pg%%?ﬁﬂﬁaﬁaéﬂ CP%§ %EéoggngQQ,mggde'n
past e I's applie
thereafter the conductive paste is hardened to function as
part of the bump, making the hardened conductive paste break
through the thermosetting resin during the bonding for the
10 electrical connection between the conductive paste and the
electrode of the circuit board.
28, An electronic component mounting method as claimed
in any one of claims 1 through 9 or 11, wherein
the thermosetting resin sheet is arranged on a
15 side of the circuit board.
29. An electronic component mounting method as claimed
in any one of claims 1 through 9 or 11, wherein
the thermosetting resin sheet is arranged on a
side of the electronic component.
20 30. An electronic component mounting apparatus as
claimed in any one of claims 13 through 21 or 23, wherein
the thermosetting resin sheet is arranged on a
side of the circuit board.

31. An electronic component mounting apparatus as

25 claimed in any one of claims 13 through 21 or 23, wherein



ther o IR MRRLAE, &"5oct 7S Rarenca o Funct fon as part. of

t he bunp, rfakifng"the Hardened conductive paste break t hrough t he
thernosetting resin during the bonding fa& the 10 el ectrical connection
bet ween the conductive paste and the el ectrode of the circuit board.
28. An el ectroni ¢ conponent nounting nethod as cl ai ned in any
one of clainms 1 through 9 or 11, wherein t he thernosetting
resin sheet is arrangee dhegmopgttigigderedin heheetcuid hoaadged on a29.
An el ectroni ¢ conponent nounting nethod as clai ned in any one of
clains 1 thideghf dtle dlectwtmeriel rcomponent. ‘the thernosetting resin
sheet is arranged on a side of the electronic conponent. 20 30.

An electronic conponent nounting apparatus as clainmed in any one
of clainms 13 through 21 or 23, wherein t he thernosetting
resin sheet is arranged on a side of the circuit board. 31.

An electronic conmponent nounting apparatus as 25 clainmed in any one
of clainms 13 through 21 or 23, wherein

68 the thernosetting resin sheet is arranged on a side of the
el ectroni ¢ conponent.



