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Frerrerererrererr rererer e e *000002* TI TLE OF
THE | NVENTI ON ELECTRONI C COVPONENT MOUNTI NG APPARAmmﬂmmmmm“mmw
AND ELECTRONI C COMPONENT MOUNTI NG METHOD BACKGROU
OF THE I NVENTI ON 5 The present |nvent| on reI at e}s—t—e—&n— ravenw
el ectronic conponent nounting appara h
LSIs onto a substrate by a-flip-€hi p bond| ng ”ﬂi’
technique, and to an electronic conponent nounti ngI m ”"m"m"m"”,”mm
met hod. This type of electronic component nounting 10 *Gooooz+
apparatus includes @IS .EdesF Gied ISWVENTTIOAr an appl yi ng
mechani sm applies an adhesive to a plurality of
parfti RN 1y SEMRANENTS dESINTENG 2P RARATRU $h AN BB BRONIC
the nts LSIs onto the adhesive areas, and a

D&DL& MHINTANGRAETHAR: LSI's, thereby bondi ng and

T%LQSelfhtehﬁetﬁL E G {géem'és%f{%i{ tg?ogugt
S, bonae
and 11 xedq & e gy of qe"ir“aeﬁ%r#c. Slfcaic

?lr%ed in pos?ﬁ%nttlby tﬁg p\éﬁ dat’l on. ofr&zﬁfe:hgctesd(l“%glfsg:bq]to a
t o sijst Aate LAPRI rE1 KN PHIr Gl ‘Hbdﬁhufﬂ%legﬁﬁa%)an

However, such prior art approaches suffer m t he
pr efllesrts cohdisT radmgeb rlee towiouthe rRj e tMeer.e adhesive is

This type of electronic component mounting
apparatus includes ones désigned such that an applying
mechanism applies an adhesive to a plurality of
particular areas on a substrate, a mounting mechanism
then mounts LSIs onto the adhesive areas, and a heating
mechanism heats the LSIs, thereby bonding and fixing
the LSIs to the substrate.

In order to improve the mechanical strength of the
final product, an adhesive is further applied onto the
LSIs bonded and fixed to the substrate, and reinforcing
plates are mounted onto the adhesive area and bonded
.and fixed in position by the application of heat (refer
to Jpn. Pat. Appln. KOKAI Publication No. 2001-28381).

However, such prior art approaches suffer from the
problems described below. The site where adhesive is
applied to a substrate is different from the site where
LSIs are mounted. Accordingly, after the adhesive is
applied to the substrate, the substrate must be moved

to the site where the reinforcing plates are mounted on
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applied to a substrate is different fromthe site
where 25 LSIs are nounted. Accordingly, after the
adhesive is applied to the substrate, the substrate

nmust be noved to the site where the reinforcing

plates are mounted on - 2 the LSIs. This decreases
processing efficiency. In addition, the site where

LSIs are nounted and the s+te2where reinforcing

pl ates are nounted are different. Therefore, after
the LSIs are nmounted on 5 the substrate, the substrate
nmusthebd.Jiisv.ed Tthoi & ke caidaes e sMerard i i e Hir i atgey .

pl ates are nmounted on the LSIs. This decreases
processity addittiancytmdsitadshessil3ls tare mounted and
di spl acement of the LSIs and the correspondi ng

r ei Theori bRy Hisde Lo i s iew arlatd s evre eiqifndred @rde

| af. are nounted o LSIs, the substrate is noved to
E haH AT o (SRR St e 7o e oG i diyes o
bo d Ixed tq the LSIs . by the application :
hezr}tq% ﬁ%{igs t];1I'le%cees’ sitt%a eSSprsr%or\ﬁ Ay ﬁ’a‘{) a{[l(_)everfgs at® the site

boRgidie W@%%Jﬂiﬁﬁ“&ﬂaﬁ"eezsulag% L4y & ncfhoe{ Gl

pl ates respectively, In1netficien

Pr aGESS idid r SN Y iBIR s T Y98d thdf QHidle Separals 1y
mounting nechanisns for the LSIs and "t he reinforcing

pl atcesii spasprmtditelof resullsSTd mral | B o BRRBAHAIHg 20
BRI EF SUMVARY OF THE | NVENTI ON The present invention
was edeiceerinion plisgwsof the probl ens di scussed above
It is therefore an object of

Moreover, after reinforcing plates are mounted on
LSIs, the substrate is moved to the heating site where
the reinforcing plates are bonded and fixed to the LSIs
by the application of heat. This necessitates
providing separate heat bonding processes for the LSIs
and the reinforcing plates respectively, which results
in inefficient processing.

Furthermore, the need to provide separate mounting
mechanisms for the LSIs and the reinforcing plates
respectively results in a larger apparatus.

BRIEF SUMMARY OF THE INVENTION

The present invention was devised in view of the
problems discussed above. It is therefore an object of
the present invention to provide an electronic
component mounting apparatus that eliminates the need
to move a substrate to a site where an adhesive is

applied and then to a site where electronic components

are mounted, by conducting the application of the
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the present invention to provide an electronic
conponent nounting apparatus that elimnates the need
25 to nove a substrate to a site where an adhesive is
applied and then to a site where el ectroni c conmponents
are nmounted, by conducting the application of the 3
adhesive to the substrate and the nounting of the

el ectroni c conponents at the sanme-site, and al so that

i nproves processing efficiency by sinmultaneously
heati ng el ectroni c conponents and corresponding 5

r eiavterscivey tul dthess suhnattred eorartdhet Isubisdurat ing anfl e
provi de an el ectronic conponent nounting nethod.

Ac COrditiPRiE srraresisadts oft ttthe prassermitewend anlso that
there is provided an el ectronic conponent. nounting
appARHAUE TERRGSTIHGI & Tfoliitany &0 i e HhANRPEL 1.0
appl yi.ng uni.t and a nountin nit, erein the .

ap ‘%’ﬁtﬁg‘g lﬁﬁetcacarﬁ)ﬂ]iceé:oém?é%r&es 1%h QFGIRE it at ed
in.a.: ] [ t noynt i ng.unit_.nounts. an
el er%&lrrg]oﬁ%%b%‘g}oln%:t%tss (ﬁ]ot%& tt%g oa{]p gth} < a%‘}bosnnc roaft%’h eand To

adaRiWiRie SHPSAMANIN d ReniR N Ghdiitd1 PRI b .2

adhesi ve onto the nounte roni ¢ conponent, and

the nOUNEdAGLHY tedTIHE Sadpd &l BOMAN DR AR: O el difon,
application of the adhesives; a conveying device which
corheyrse tilse pdbsitdeat &Mt lle dthe rel e it rie reo IRANATlitng

and reinforcing plate nounted in the predetern ned

Si te@Rr LS eomppuringy dewmam ttinng desdtdendhasiitrey sand

a bonding device which bonds, by the application of

hea@PPligg unit and a mounting unit, wherein the applying

unit applies adhesive to a substrate located in a
predetermined site, the mounting unit mounts an
electronic component onto the application of the
adhesive, subsequently the applying unit applies
adhesive onto the mounted electronic component, and the
mounting unit mounts a reinforcing plate onto the
application of the adhesives; a conveying device which
conveys the substrate with the electronic component and
reinforcing plate mounted in the predetermined site by
the mounting device to a heating site; and a bonding
device which bonds, by the application of heat, the
electronic component and reinforcing plate on the

substrate conveyed to the heating site by the conveying

-~

device.
According to one aspect of the present invention,
there is provided an electronic component mounting

apparatus comprising: a mounting device having an
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el ectroni c conponent and reinforcing plate on the
substrate conveyed to the heating site by the

conveying device. 25 According to one aspect of the
present invention, there is provided an electronic
conmponent nounting apparatus conprising: a nmounting

devi ce having an 4 applying unit and a nounting unit,
wherein the applying wunit sucgessively applies

adhesive to a plurality of areas on a substrate

| ocated in a predetermined site, the nmounting unit
suapeslsiive) yumnuritrsl & ecturoning nrciapetetes rontte tddlying
correspondi ng applications of the adhesive,
subdduemdae sshie edpplappig amiadsices sioved yluappliitgs of
adhesi ve onto the corresponding el ectronic ' .
coffGFentd darfdlste ahsuntdaRg ashiin sucreskitesiminashirtisce,
reinforcing plates onto the correspondi ng applications

10 S FIRETGS od: SHCSHAAdyIY ARHTES \WHhadT <BThey s

th strate wth said plurality of electranic
co%fgﬁgﬁ¥§“x%ﬁﬁn§bg¥§%66’&%ﬂfo WO PER Y G tE8 of the
no dg, t rynned _sj y. t ' :
S OO e e RN S R A
bonrgp1 ik tafmelkd vRPRINteAtIHRN fr hegfondidlf Aldd @ ddie

of electronic conponents and corresponding

r eiquimgratieng syl atres tore teein tSwes turditte veeysd dls ftint s

heating site by the conveying device. According to

ong edsyfeutcioly tHe terseser ito iteertdomespd@iiteraprlsications

provi ded an el ectroni c conponent nounti ng
of the adhesives; a conveying device which conveys the
substrate with said plurality of electronic components
and corresponding reinforéing plates mounted in the
predetermined site by the mounting device to a heating
site; and a bonding device which bonds, by the
application of heat, said plurality of electronic
components and corresponding reinforcing plates on the
substrate conveyed to the heating site by the conveying
device.

According to one aspect of the present invention,
there is provided an electronic component mounting
apparatus comprising: a mounting device having an
applying unit and a mounting unit, wherein the applying
unit successively applies adhesive to a plurality of
areas on a substrate located in a predetermined site,
and the moqnting unit successively mounts electronic

components onto the corresponding applications of the

adhesive; a conveying device which conveys the
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apparatus conprising: a nounting device having an
applying unit and a nounting unit, wherein the
applying wunit successively applies adhesive to a
plurality of areas on a substrate |ocated in a
predeterm ned site, 25 and the nounting unit
successively nmounts electronic conponents onto the
correspondi ng applications of $he- adhesive; a
conveyi ng devi ce which conveys the - 5 substrate with
said plurality of electronic conmponents nounted in

t hesylrsadetter Mined ssitce diyu ddlel tp st | glgec i e ddmponents
heating site; and a bondi ng device which bonds, by

t hexapdladaitn drheofp teatiit e nnhisnesd exittrorbiyc e omponeitis
on the substrate conveyed to the heating site by the

coffAfiGRy ThevA deatAdrwitRy tandre kepstictg ofetire which
fb@a\%«l %fﬁtﬁ PP I E G194 rg: BE ﬁe'tli%tt{ﬁp”r'w?ﬁ ch
IoéQﬁg) I éygﬁééélo it I|e adh%ihﬁﬁﬁ%ﬁﬁhdﬁﬁg ¥ tho
of i Yy \%JML}&S@E%% P he applying unic o
appl i es A@Qfﬁid’(ﬁ tehd hesgaumnt el el f oM et invention,

conponent, and the 15 nounting unit nounts a

r eitfeareciing grlaatieieantam tdleec iy i € atdnoradnt Mdunting
adhesi ves; a step of conveying the substrate with the

el exttrhowl c:mmtpicaﬁerrg ancstrem nifrorvdiingh ol atppliynirsy unit
mounted to heating site; and a step of bonding, by
thépaﬁpﬂqs(:aﬁqftﬁﬁldfe Heata substalats rlomated in a

predetermined site, a mounting unit mounts an
electronic component onto the application of the
adhesive, subsequently the applying unit applies
adhesive onto the mounted electronic component, and the
mounting unit mounts a reinforcing plate onto the
application of the adhesives; a step of conveying the
substrate with the electronic component and reinforcing
plate thus mounted to a heating site; and a step of
bonding, by the application of heat, the electronic
component and reinforcing plate on the substrate thus
conveyed to the heating site.

Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the invention may bé realized and

obtained by means of the instrumentalities and
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20 conponent and reinforcing plate on the substrate

thus conveyed to the heating site. Additional objects
and advantages of the invention wll be set forth in
the description which follows, and in part will be
obvious fromthe description, or may be 25 | earned by
practice of the invention. The objects and advantages

of the invention may be reatizeéd and obtai ned by

nmeans of the instrumentalities and - 6 conbinations
particul arly pointed out hereinafter. BRIEF
DESCRICRlaON offs TR tSEVERALL WIHSAR tEdl THE DRAWINMG f thhe.
acconpanyi ng drawi ngs, which are incorporated in and
consBRIER DS GRFRT PN tOe BipecFEVERAL ORI EWS | OF UBHE abPRAWING
enbodi nents of the invention, and together wth the
gener al & GTPMRAN Wi Ve A EIG\RI and' e 3K ainerrporated

descriptjon of .the enbodi nent iven below, serve to
expPaiand R TS & B & [ (eritRSs L FaG 1oPA 5 a

| ' | I ' 10
e o R SRRt R o ARy AR dgeher

e G hé prese

FI G; 42 i di 1M rj\ve, ¢ '
sysq?tlécé ftglreat%%%l r?%t%%ﬂﬂ g ;ngp at% Jg ésqwoglv\%%d’ %'Ih& 1;

FI Qet3ilied R igtalonV iaW tHROWMD Bhdn¥s fdilvenlBelow,
mount product with a reinforcing plate, produced by

t haserdv® v WHdbIRG ARy PFrisHShows 9 e ikivddtGord 1S
a view show ng an LSI nmounting operation of the LSI
nmount i ngdppar atusa ghiem viewl€Bowing an LSI mounting
apparatus according to one embodiment of the present
invention; '

FIG. 2 is a block diagram showing a drive control
system for the LSI mounting apparatus shown in FIG. 1;

FIG. 3 is a sectional view showing an LSI flip
mount product with a reinforcing plate, produced by the
LSI mounting apparatus shown in FIG. 1;

FIG. 4 is a view showing an LSI mounting operation
of the LSI mounting apparétus shown in FIG. 1;

FIG. 5 is a view showing a reinforcing-plate
mounting operation of the LSI mounting apparatus
showing in FIG. 1;

FIG. 6 is a view showing a heated state of an LSI
and reinforcing plate mounted on a substrate by the LSI
mounting apparatus shown in FIG. 1;

FIG. 7 is a plan view showing an LSI mounting

apparatus according to a second embodiment of the

present invention;
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FIG 5is a view showing a reinforcing-plate 20
nmounti ng operation of the LSI nounting apparatus
showing in FIG 1; FIG 6 is a view showi hg a heated
state of an LSl and reinforcing plate nounted on a
substrate by the LSI nounting apparatus shown in FIG
1; 25 FIG 7 is a plan view show ng an LSl nounti ng
apparatus according to a second efrbodi nent of the
present invention; 7 FIG 8 is a plan view show ng
the LSI nounting apparatus in which the positions of
an LSl J&iGer &and asupEry shisgpperhawirg Ghe7 Ilefile mounting
exchanged; FIG .9 is a plan view showi ng an LSI
m@PPeAGt s dppathdials thec aagiitg ans £ Wi d-Sdnpediaremnd
of the ypresent invention, FIG 10 is a plan view

t

shAWPRY %t REPPSIE idurktlithg éﬁﬁa@a&%nqﬁﬁm ch the
it f , LS| f and Pl [ FIG 9
hre exchiatged wnd £ GioH SN ﬁﬁ’&"ﬁ%ﬂ%w
: t :
oSSR s ARRR AL A0 R Ol e

DESERIFHION ifenthllel,;NVENTI ON Referring to the
acconmpanyi ng drawi ngs, there will 15 be descri bed

enbodi neFEG. afo tie 4 pie iview RAiowilng Sche plain nd @ ing
showi ng an LSI nounting apparatus as an electronic
c orFpeaTEt usum iwhg cippareatiessitions of an LSI wafer and

supply hopper in FIG. 9 are exchanged; and

FIG. 11 is a plan view showing an LSI mounting
apparatus according to.a-fourth embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the accompanying drawings, there will

be described embodiments of the invention.

FIG. 1 is a plan view showing an LSI mounting

apparatus as an electronic component mounting apparatus

according to a first embodiment of the invention.

In FIG. 1, reference number 1 denotes a continuous

hoop-shaped substrate, on which LSIs, or electronic

components, are to be mounted and which is conveyed

along a conveying path 34 in the direction indicated by
the arrows. When conveyed along the conveying path 34
and reaching a predetermined position 35 as described
below, the substrate 1 is stopped in order that
electronic components, namely LSIs, and reinforcing

plates, are mounted on the substrate 1. The substrate



10

15

20

25

according to a first enbodi nent of the invention. In
FIG 1, reference nunber 1 denotes a continuous 20
hoop- shaped substrate, on which LSIs, or electronic
conponents, are to be mounted and which is conveyed -

al ong a conveying path 34 in the direction indicated

by the arrows. Wen conveyed al ong the conveyi ng path
34 and reaching a predeter+ined position 35 as

descri bed 25 below, the substrate 1.is stopped in
order that el ectronic conmponents, nanely LSIs, and

r eilnfwartdi ridne [@lSdtse syndartdr emoeritnefob rami rich g Isatiest matu tled
The substrate 8 1 with the LSIs and the reinforcing

pl &hed apduritSe $ ubSiesiusmt livs cnuibsempeentd v deateyed pasigion
hegg ng.position_ 36, where the LSIs and reinforcin

pl atbas WA ehddife d:S 1o Ak rQUBTAIR 9 PR 9 dinA dipdted.

D oot e R 10U SIS, mres of the
' ty; t ' i.nter.val s .i.n the .
G AR ALV ST BN Il iBLs in

i nding duale R8RS & dWedyle RHOWCH AR U SRR 1N
the direction of the wdth of 10 the substrate 1. A

W i@ rvatltserim ithef AirR¢tanpreash tofe WikgH i wpdual

parts of the final product on the substrate 1, thus
defsiuistigrad ec dr.r eSporech ngrdiirtualg paartea o afhd SisalThe
substrate 1 with the LSIs and reinforcing plates

o s ath érigo 9 s astesh o mhey eld e ti%ra cfuttthengy isitthe of
where the substrate 1 is cut into individual parts
thé'thef SURSEE S dal };]ﬁ’d’d-lfé{r@ pattern is formed on each of

the individual parts of the final product on the
substrate 1, thus defining a corresponding mounting
area 2 of LSIs. The substrate 1 with the LSIs and
reinforcing plates mounted thereon is then conveyed to
a cutting site where the substrate 1 is cut into
individual parts that form the final products.

The mounting apparatus includes a base K. On one
side of the upper face of the base K are an LSI wafer 3
and a supply hopper 4 used to supply each reinforcing
plate 18. 1In addition, a mounting device J and a
heating unit 12, which serves as a bonding device, are
disposed on the base K in the direction of the
conveyance of the substrate 1. The mounting device J
is disposed in the predetérmined site 35 in the
conVeying path 34, and the heating unit 12 is disposed
in the heating area 36.

The mounting device J has a robot shaft 6 of a
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The nounti ng apparatus includes a base K On one side
of the upper face of the base K are an LSI wafer 3

and a supply hopper 4 used to supply each reinforcing

20 plate 18. In addition, a nmounting device J and a
heating unit 12, which serves as a bonding device, are

di sposed on the base Kin the direction of the
conveyance of the substrate- 1.9 The nmounting device J

is disposed in the predetermned site 35 in the 25
conveying path 34, and the heating unit 12 is di sposed

i nltiheateaioitiog ayeaed§. whiehmewtidnrig gevipeeidi AR to the
robot shaft 6 of a 9 |I|inear notor system which

exdéngs tpenpefdiconvayanaet kg tdier ectosdmragfe donvé@yhanaebot
of the substrate 1. The robot shaft 6 is disposed.
sofBadits arise ddppesiece soe pdrndeae@pets ittise thesaiprer
Di sposed on the robot shaft 6 are 5 a nmounting unit 8

and &% &fpIien&adsi 11 PIFRE SesuM Adeukiobod paetsy 6 are
slider 8a.npvabl.e in the axial directi,on qf t he robot
oh o8 24 e At 8 Ay APnEPRLYGNS, RHE di-der. 8a i s

provi dedfhvg %@%ﬂ:tdgqgco Gh%%ds za‘ s-lir}.eclelp.lg}at imrgjq/arl]ogLaegan the

is freely nova direction,” as indicate

- 1heannows r RRARENILC WA AP ott REH &CHON Hficated by

nmovenent of the slider 8a. The nounting head 7 takes

up téeChrdrBwsl5 fihemstielerl Sla iRf @ro¥idled akeh WP ARGt ing
reinforcing plate 18 from the supply hopper 4 and

cormegyls 7and Téigp ploves inlye hle@ild T/5 ik5 fareelgi mfovatilreg in a
plate 18 to the substrate 1. At this
direction, as indicated by the arrows, perpendicular to
the direction of movement of the slider 8a.

The mounting head 7 takes up each LSI 15 from the
LSI wafer 3 or takes up each reinforcing plate 18 from
the supply hoppér 4 and conveys and supplies the LSI 15
or reinforcing plate 18 to the substrate 1. At this
time, each LSI 15 is takenland conveyed by the mounting
head 7 with the circuit face of the LST 15 kept facing
down.

The mounting head 7 is capable of rotating, and of
fine positioning adjustment, in a planar direction so
as to mount each LSI 15 and the corresponding
reinforcing plate 18 onto the substrate 1 while
correctly adjusting their mounting positions.

The applying unit 11 has a slider 1lla movable in
the axial direction of the robot shaft 6 as indicated

by the arrows. The slider 1lla is provided with a

monitor camera 10 and an adhesive dispenser 9. The
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time, each LSI 15 is taken and conveyed by the
mounting head 7 with the circuit face of the LSI 15
kept facing down. The nmounting head 7 is capabl e of
rotating, and of 20 fine positioning adjustnent, in a
pl anar direction so as to nmount each LSI 15 and the
corresponding reinforcing plate 18 onto the substrate
1 while correctly adjusting theit nounting positions.

- The applying unit 11 has a slider |la novable in 25

the axial direction of the robot shaft 6 as indicated
bymphétarr camer¥héOshicderatbayi depeonided ®hehpasition of
nonitor camera 10 and an adhesi ve di spenser 9. The 10
nofheopubaRERRC1D, adBdr aheFfSdERer ARABS 1EHeOpodPhESA Ve

h b 1 heck h ' f
adﬂé%§§a§3852% Bhcedinfre RBantea"Bostt FORE 5P leddhard
15 di f d
{0 CRATEOB A EoaARLErT5ChY BB San g FnaeprRe. pngnich
d'%Rgnﬁaﬁe%1v§p95%e§ﬁkggdadgﬁ8'%ﬁe élk@e f?ﬁg‘glsﬁenser 9

paste such™as an sotfopi ¢, conductive adhesive,

? ﬁ@gglﬂhee895¥51%gh§%|Yﬁe ERemheat bngaviikt, kdch as an
|nc udes a plurality of 10 heating heads 13 (seven

heahiisgtheads, 13pbndlike ikeabidhgsikeadsrlld a@egudiaspepecty
perpendi cular to the direction of conveyance of the
subsheatieel so as to face from sone distance above a
plurality of individual parts of the final product on
t he subgteatheating unit 12 includes a plurality of
heating heads 13 (seven heating heads 13). The heating
heads 13 are disposed perpendicular to the direction of
conveyance of the substrate 1 so as to face from some
distance above a plurality of individual parts of the
final product on the substrate 1.
FIG. 2 is a block diagram showing a drive control
system for the LSI mounting apparatus described aboVe.
In FIG. 2, reference number 30 denotes an
operating section, to which a control section 31 is
connected via a transmission circuit. A conveying
device 32 for each substrate 1, the mounting device J,
and the heating unit 12 are connected to the control
sectioh 31 via a control circuit such that their
operations are controlled by the control section 31.
FIG. 3 is a sectional view showing an LSI flip
mount product with a reinforcing plate attached

thereto, which is produced by the LSI mounting

apparatus described above.
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15 FIG 2 is a block diagram show ng a drive contro
system for the LSI nounting apparatus descri bed above.
In FIG 2, reference nunber 30 denotes an operating
section, to which a control section 31 is connected

via a transmssion circuit. A conveying 20 device 32

for each substrate 1, the nounting device J, and the
heating unit 12 are connectedlio the control section

31 via a control circuit such that their operations

are controlled by the control section 31. FIG 3 is a
secti ondli ringwpsiitwirng ad B3k fflorped2bnnborth prodscof the
with a reinforcing plate attached thereto, which is

pr 64beEgaby ﬂheangleﬁﬁanSﬁg15ap§am3pn§eéegeraBe@SI
above. - 11 Wring patterns 14 are formed on both
S|H@§n6ﬁnﬂh805é55§9rﬁpetEe gHEséaekeL S| ugsnPs appanhegive

an'daneBryR 27 o nBnRt BBPER ERESUNBEr T BEEC  8hr Spsbept
oftggcﬁsgg % bgg Eﬁlédﬁ$%E@eaQ9aqge§hger£% E%f%qgg plate

reintorcing plate ei nf orcin

nmage frQﬂbargﬁhébrcﬁﬁggp&aE%ng%t%@ ﬁéd%t%EBEE%Smetal
steel’), ceram c, a glasS epoxy plate, or a carbon

COWEQ§|tetﬁﬂb§&bﬂ|o@'@ﬁﬁlnB%E%r%tﬁngQ Ee®ami4,aRd gdass
there will next be 10 described a nounting operatlon

by ebbayL Bll afteynbirng cappahacuspas itenhiageraed lapdweee .l n

response to an operation conmmand fromthe operating

secti on RéFerttiagstlostilgiSe B iamdconvéyedef morhl next be
described a mounting operation by the LSI mounting
apparatus as configured above.

In response to an operation command from the
operating section 30, the substrate 1 is conveyed from
the conveying device 32. When reaching the
predetermined site 35, the substrate 1 is detected by a
detection sensor (not shown), and conveyance of the
substrate 1 is sfopped (conveying process). After
conveyance has stopped, the slider 8a of the mounting

-unit 8 moves toward the LSI wafer 3 along the robot
shaft 6. Subsequently, the slider 1la of the applying
unit 11 moves along the robot shaft 6 toward the firét
line of the individual parts of the final product on
the substrate 1, which first line is located close to
the LST wafer 3. After these individual parts of the
final product on the substrate 1 are recognized by the
monitor camera 10, the adhesive 17 is applied to each

of the individual parts of the final product by the
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t he conveyi ng device 32. Wen reaching the 15
predeterm ned site 35, the substrate 1 is detected by
a detection sensor (not shown), and conveyance of the
substrate 1 is stopped (conveying process). After
conveyance has stopped, the slider 8a of the nounting
unit 8 noves toward the LSI wafer 3 along the robot 20
shaft 6. Subsequently, the-slizler-11a of the applying
unit 11 noves al ong the robot shaft 6 toward the first
l'ine of the individual parts of the final product on
t haispbateat @ lapphiydhgf prstekshe | Afkecatedscl ose to
the LSI wafer 3. After these individual parts of the
25apphakapioducthendebgesubst whighleart pepdgrpzednbyft
the nonitor canera 10, the adhesive 17 is applied tg
eaéhe éﬂhﬁﬁévﬁnéﬂvhéﬁaﬁpﬁﬁﬁﬁsléf1Pﬁ§eFFﬁ§IbyrSBGcWOB%tor
12 penser 9 &applylng process). After this
apﬁ?@@éﬁl thEeSQ ee to which each application of

the adh%%'v% %Eehg§m%gr§ﬁ%n'%§h§%%%€ o4 1By, e Jppnitor

camer a as need ter et i on of
ap@hh%@&b%nqutbh%hea@ %%qul%é e ER%1@&6%%1'b%%t%fof
i ndi vi dual parts of the final product on

subsikr atiaal, p&B@u@ﬁpbﬁ|ﬁﬁeUBbbstlétépp!IQ&etb©ply1ng unit

adhesive 17 to the second line of individual parts of

t he 1f apall ipsodhet adhesheesame t10 thenseconyl ddwviengft he

di spenser 9 along a dispensing line 20 (applying

pr doddy)dugsdbyeglisnvlfy thehd iadhe pireduct? iins thpgplsieae t o

the third line of individual parts of
manner by moving the dispenser 9 along a dispensing
line 20 (applying process). Subsequently, the adhesive
17 is applied to the third line of individual parts of
the final product, the fourth line of individual parts
of the final product, and so on (applying processes) in
the same manner.

In the course of the application of the adhesive

17, for example, after the completion of the
application of the adhesive 17 to the third line of
individual parts of the final product, the mounting
unit 8 is operated to start the mounting of the LSIs
15. Specifically, the mounting head 7 is moved over
the LSI wafer 3 so that each LSI 15 is taken up and
held. Then, the mounting head 7 is moved to the first
line of individual parts of the final product on the
substrate 1 along the corresponding mounting-head

moving line 21 such that the LSIs 15 are mounted on the

corresponding applications of the adhesive 17 (mounting
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the final product, the fourth line of individual parts
of the final product, and so on (applying processes)
in 15 the sanme manner. In the course of the
application of the adhesive 17, for exanple, after
the conpletion of the application of the adhesive 17
to the third line of individual parts of the fina
product, the nounting 20 unitl8 is operated to start
the mounting of the LSIs 15. Specifically, the
nmounting head 7 is noved over the LSI wafer 3 so that
eaphloc8ksl15 | §heakeditep,antde kebdeqlken, LSAe Abduatrieng
head 7 is noved to the first line of individual parts
of suheesisade lyr dduotednonhehescogbsspandingakerd iché ions
correspondi ng nounting-head noving_|ine 21 such that
th@fLSE§ #ghgsd vRodrt 88 SRhet BECOREr Aé8FoRdi Agdividual
ap Iicati%ns of the_adhesive 1

7 ti 13
R sga) oY pPe chifan Bl R e pe chtorh e JiT2 afe
i, vel ted t he, di li ti
of iRIvANRaY, PREESC RO tne "E1RA  BERANC I RED ¢ Of (R3S
f fi | ; i Li
Packpttathe 1 83l yarodugty the LALEduLinRGONcIenent of

i ndi vidual parts-o uct, etc.’, o

- subster ab@ntinly hegpeat begwkle ahkerrat wagerovermat ok

the nounting head 7 between the LSI wafer 3 and the
subsbisatrat: al angnghe heowmoiintd nlheae addwiond nlgi Neseal 2iln in
t he same manner as descri bed above (nounting 10

pr tbessese. mahner alsl delserliBlesl &boaee (moumttédigon each

of the
processes) .

After all the LSIs 15 are mounted on each of the
seven individual parts of the final product on the
substrate 1 in this way, the slider 8a of the mounting
unit 8 approaches the reinforcing-plate supply hopper 4
as shown in FIG. 5. Subsequently, the slider 1lla of
the applying unit 11 is moved to the first line of
individual parts of the final product on the substrate
1, which first line is located close to the LSI wafer
3, and the dispenser 9 applies the adhesive 19 onto
each of the LSIs 15 mounted on the first line of
individual parts of the fdnal product (applying
process). After application, the monitor camera 10 may
inspect the degree to which each application of the
adhesive 19 has spread as needed.

After the adhesive 19 is applied to the LSIs 15 in
the first line of individual parts of the final product

on the substrate 1, the applying unit 11 applies the



10

15

20

25

seven individual parts of the final product on the
substrate 1 in this way, the slider 8a of the nounting
unit 8 approaches the reinforcing-plate supply hopper
4 15 as shown in FIG 5. Subsequently, the slider |la
of the applying unit 11 is noved to the first |ine of
i ndi vidual parts of the final product on the substrate
1, which first line is |ocatetd close to the LSl wafer
3, and the di spenser 9 applies the adhesive 19 onto 20
each of the LSIs 15 nounted on the first |ine of

i ndoedume parts odhet h8Isi hal ipr bdaecsecapgl yiing of
process). After application, the nonitor canmera 10 nay
i népdévidheldegres o6 ﬁhECEléaéhpagﬁppéaﬁnoﬁhsfSPH@
adhesive 19 has spread as needed. 25 Afte

adRasneE 29 ﬁgsasbpﬁ@daPBV€hebst§V189.ﬁhetHéSPFPéﬁr 9

suBLera: EPE. i AERnaBR, PRy S0 528 0o PRBTYfbo fRobESS)
ad S% §a%%tﬁgft98 L?hﬁe%?vénlbhg E§P8ﬂ9eh'eg QRe LSIs 15

e nal “pr in the sane
”HQHe%h@St §§8rhﬁﬁg BQOYﬁdledHQY'BQrEBeo@I%R%n$@haQ
al ong the dispenser noving line 20 (applying process).

5 pubagauenthy, Lkhe QﬂheﬁéVQo@chSldﬂE|bedlhalbhaub$ls
15 in the third Iine of individual parts of the fina

pr pdueis, ofhehkSlfsnan pheduetrt Anki se oh i(agpliydog
parts of the final product, and so on (applying
procesessps)1l0 In the course of the application of the

adhesi ve
In the course of the application of the adhesive

19, for example, after the completion of application of
the adhesive 19 to the LSIs 15 in the third line of
individual parts of the final product, the mounting
unit 8 is operated to start mounting the reinforcing
plates 18. Specifically, the mounting head 7 is moved
over the supply hopper 4 so that each reinforcing piate
18 is taken up by the mounting head 7. Then, the
mounting head 7 approaches the adhesive 19 applied to
each of the LSIs 15 in thée first line of individual
parts of the final product on the substrate 1 along the
corresponding mounting-head moving line 21 such that
the reinforcing plates 18 are mounted on the
corresponding areas of the adhesive 19 in the first
line of LSIs 15 (mounting process). Thereafter,
subsequent reinforcing plates 18 are successively
mounted on the areas of the adhesive 19 on the second

line of the LSIs 15, the third line of the LSIs 15,
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19, for exanple, after the conpletion of application
of the adhesive 19 to the LSIs 15 in the third line
of individual parts of the final product, the
nmounting unit 8 is operated to start nounting the
reinforcing 15 plates 18. Specifically, the nounting
head 7 is noved over the supply hopper 4 so that each
reinforcing plate 18 is takeh5up-by the nmounting head
7. Then, the nounting head 7 approaches the adhesive
19 applied to each of the LSIs 15 in the first line
of etrdi, vodu&he2B8upattratef 1t heyf reakeapiodutheonltteenating
substrate 1 along the correspondi ng nounting-head
moFPRgMenie of1 thgc RoLR&L ngt Readei nbeiteeRH ﬁh@té@ppéy

are nmounted on the corresp ondlna areas of the
adheepres fo9and the pHPstratend forg $hesmepgkifongead

R TI i 88, AR < B T B

ﬂ%gbﬁ%l%% %90ﬁ@%5§?§° line of the LSIs 15, the

i he °o 15, 15 etc. on the substrate

1 by repgall ngl e Bltliel gﬂ%tf' %e rF?e‘i‘?{”f%ch ftgheates 18 on
nounti ng head 7 between e supply hopper and

subsier abe rk sploid nighe régnbifngdhead vemoving d)iznes 2hch of
in the sane nmanner as descri bed above 5 (nounting

pr atessesken AlSter 1tthe snewhipilegedf ithhehriel nfadneirng the

pl ates 18 on the correspondi ng areas of adhesive
?130bgt2ade éadls convielyedsevem p3lesiels rind nechplidgtodd biyn the
this manner, the substrate 1 is conveyed at a
prQ@@W@wﬁm@e@egup@hBBytphéhe heatlng unit 12. When the

substrate 1 reaches the heating unit 12, as shown in
FIG. 6, each LSI 15 and the corresponding reinforcing
plate 18 disposed in layers on the substrate 1 are held
and pressed between a heating table 23 and the heating
head 13 together with the substrate 1 and thereby
heated (bonding process). As a result, the adhesives
17 and 19 react to form a bond between the LSI 15 and
the corresponding reinforcing plate 18. Accordingly,
bumps 16 on the circuit face of each LSI 15 come into
contact with the wiring pattern 14 and conduct
electricity as a circuit is formed. In this manner,
flip chip bonding is completed.

Incidentally, increasing the.temperature of the
heating head 13 above that of the heating table 23
during the application of heat to the substrate 1
reduces the danger of damage to the substrate 1 of low

heat resistance. 1In addition, independent adjustment
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10 conveying device 32 to the heating unit 12. Wen
the substrate 1 reaches the heating unit 12, as shown
in FIG 6, each LSI 15 and the correspondi ng
reinforcing plate 18 disposed in |layers on the
substrate 1 are held and pressed between a heating
table 23 and the heating 15 head 13 together with the
substrate 1 and thereby heatkd (bondi ng process). As
a result, the adhesives 17 and 19 react to forma
bond between the LSI 15-and - the correspondi ng
r ebfif bhei hgmpeateutB. dAfferdhngl hetwbanpsheeheattiihg head
circuit face of each LSI 15 cone into 20 contact with
t hé3wapinghpaheakhng4tahdecdAduakes| é&t PPEFLPLlasta
cirguit is fornmed. In this manner ondi n
|sm&BﬁBPé?eHarPn&PdﬁﬁFﬁlP§°dPﬁEr@5§?ﬁgtgﬁeuﬁgﬁﬁ8959ugé
F gatbn ﬁad éslgbove that of the heating
taB g 39ne5d 8ur| ap pplication of. heat to the

subst "l fqugt:%ﬁe p%o%_ag 1Qf c%fngs%ggl 0 e

substra resi stance on,

i ndgpepdanrt adjiystarRbylE tefate@tkeﬁ?egebuﬁ@n (not
di fference between the heatlng head 3 and the

heshbng )t abbec23 makesthe passivibealopatitBi Bifz@éheatpnal
in each product after the hardening of the adhesives
17pandut®, &ndftéusfithe CBIpfbdapdmognits prorplcésedachhet
substrate 1 is conveyed to a cutting section (not
showirhahdscat reandorkéngnaileiteuakl spaheynofint HdGh.i dal are

product, and thus the LSI flip nount products each of
produced. In each product the reinforcing plate 18

protects the LSI 15 from mechanical external force,
making damage, such as cracks, less likely to occur.
Acéording to the present embodiment, as described
above, the application of the adhesive 17 to the
substrate 1, the mounting of the LSIs 15, the
application of the adhesive 19 to the LSIs 15, and the
mounting of the reinforcing plates 18 on the
corresponding LSIs 15 are all conducted in the
predetermined site 35. This eliminates the
conventional need to move each substrate to a site
where adhesive is applied, then to a site where LSIs
are mounted, and further to a site where reinforcing
plates are mounted for reinforcement. Also, this
reduces the number of times that the position of the
substrate 1 needs to be monitored to one, which
improves processing efficiency. Further, this

minimizes displacement of the LSIs 15 and corresponding
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whi ch has a reinforcing plate, as shomn in FIG 3, are
10 produced. In each product, the reinforcing plate 18
protects the LSI 15 from nechani cal external force,
maki ng damage, such as cracks, less likely to occur.
According to the present enbodi nent, as descri bed
above, the application of the adhesive 17 to the 15
substrate 1, the nounting ef Lhe ESIs 15, the
application of the adhesive 19 to the LSIs 15, and the
nmounting of the reinforcing plates 18 on the
coreesfordiing p3bseks518r.e all conducted in the
predeterm ned site 35. This elimnates the 20

convent Monwglovieged the molesdéach ISulist egtd itegl a site
wher e adhesive is applied, then to a site where LSIs
arélﬁﬁ&ﬁ?@&ouéﬁd ﬁ@ﬁtﬁ@rPﬁéaél§ﬂt@lﬁﬁeﬁ@er&qu6ﬂ@@n@f the

re nounted for reinfqrcenent.
RIS RS S ePrs it REnIaet s angeus y
25 %Ub%%rga%a{le% e g%%h%gr%g t t%?erelnf%rc1ng
|nproves rocessing e f|C|ency 0tk fe

Iyyté%S&@lSp%%ﬁ%”@%br%@e%h%hgsb%OgéS%Q%g Sﬁ%reover

co responding 17 - rernforcing plate

t he adhesiM@ekfdre,apPldRE mgmsﬂﬁbnartdué Bounting
parallel wth the nnuntlng of the LSIs 15, and the

adlkiesiive 19 tics tagphiead isignuintiana@uslay beancalized, thus

parallel with the nounting of the reinforcing plates

18 miTHimg Ziimgr oMisyp lelremendc efsiting 44$ded.15 Runt her nor e,

a shorter distance fromthe nountin% ‘
corresponding reinforcing plates 18 at the time of
conveyance of the substrate 1.

The adhesives 17 and 19 are simultaneously heated
and hardened while the LSIs 15 and corresponding
reinforcing plates 18 are:simultaheously heated.
Consequently, residual stress between the surface and
back of each LSI, due to heat and subsequent
contractive hardening, is less likely to occur than in
a conventional system in which each LSI 15 and
corresponding reinforcing plate are separately heated
and hence require that adhesives be heated two times.
Accordingly, this makes it easier to ensure
satisfactory product quality.

Moreover, the number of times that the adhesives
17 and 19 are subjected to the application of heat and
pressure and hardened is one only. This makes the

components less likely to be damaged. Furthermore, the

adhesive 17 for each LSI and the adhesive 19 for the



device J to the heating unit 12 can be realized, thus
m ni m zi ng displacenent of the LSIs 15 and 10
corresponding reinforcing plates 18 at the tine of
conveyance of the substrate 1. The adhesives 17 and 19
are sinmultaneously heated and hardened while the LSIs
15 and corresponding reinforcing plates 18 are

si mul t aneously heated. 15 €on%Bquently, residua

stress between the surface and back of each LSI, due
to heat and subsequent contractive hardening, is |ess
| i kelryetspooddmg trigdm fioprciagc piedeti omdlchs yomemiinto

whi ch each LSI 15 and corresponding reinforcing plate
ar £08ég&tatidlty Kashe @ LG rand oNedc &heeddilr d vhare

adhesi ves

gty SR ke Y R LA e '3%%@@@? "% This

Lt nb f t

23% S e {1 4 S B Bl B AR Cbat i on
PQ%%QC%q%e %@r%ng%%ure and hardened is one only.

Th

s makes the nents less likely to be damaged.

Furt her 'm{&:hérherelml\fﬁ; ?Laft@' g%gprbel-%o&%& R the

adhesive 19 for the - corresp ng reinforcing

pl aitee aiick @Iﬁﬂthien%@b staattact] Wophsgaeh tof htve atcRmtdd
the LSI 15, are integrally fused and sinultaneously

hapderied.onThifs thadds It d S.he AL Slsuth uree wadhantedgef cafcing
enhanced 5 protective strength. Another reinforcing
pI@ﬂ@t@@yometwﬁwnﬁé@e@noﬁhéhe LSI 15 enhances the effect

in protecting the LSI 15 from mechanical external
force.

The addition of a reinforcing plate can be
realized as follows. A reinforcing-plate mounting unit
is additionally disposed in upstream of the heating
head. Alternatively, after the LSIs 15 and the
corresponding reinforcing plates 18 are mounted, the
substrate 1 may be inverted, and additional reinforcing
plates are mounted by the mounting device J again.

In the embodiment described above, the LSIs 15 are
supplied from the LSI wafer 3 but may be separately
stored in a chip tray and supplied therefrom.

Additionally, in the embodiment described above,
the LSIs 15 are taken up with the circuit side thereof
faciﬁg down. The invention is not limited thereto but
the LSIs 15 may be supplied with the circuit side
thereof facing up. 1In this case, however, the LSIs 15

require inversion by an inverting unit or the 1like.
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ot her side of the substrate 1 opposite to the nounted
position of the LSI 15. A structure with reinforcing
pl ates on both sides of the LSI 15 enhances the effect
10 in protecting the LSI 15 from nechani cal externa
force. The addition of a reinforcing plate can be
realized as follows. A reinforcing-plate nounting unit
is additionally disposed iA upstream of the heating 15
head. Alternatively, after the LSIs 15 and the '
corresponding reinforcing plates 18 are nounted, the
subst r atie T heay iventiver,t ed,suarid redditdrorameras may be
reinforcing plates are nounted by the nmounting device
J agdiitionalilye désibodiedent déscripfadkealovatst lof tHles LSI
15 are 20 supplied fromthe LSI wafer 3 but may be
sepat&trePy angt gedd fiog o4 nghiPg atteay uaid Ys ygpiiegd 4-  Thus,
therefrom Additiqgnally, in the enbodi nent descri bed
ADHPED SeRE LSis 125 28k ket S BHERH "Phe 1atee it *dicde
t her eaof, . facin own.. The invention is not |imted
 neb BB i B ER i shIS s R G 3 g st e
ci [ i reqf facing . IS wever ,
thg%%§%s%fg$0%%§&i%guﬁﬁgg sﬁg%n%%Qg%qﬁndggﬁﬁﬁsﬁﬁnit or
the likeyskd d R it MERHAN caUAIndPHE HaLaRIAs 1y
may be additionally disposed at the uptake points of
t helilsplosewafaerj a2 cand tieitheo roiurg-iplahe asupplos herper
4. Thus, when each LSI 15 and each reinforcing plate
18 maue t5 ngu pelahech i sm Butien dirslelracemern icar kdhe positions
corrected and :
of the LSIs 15 and reinforcing plates 18 to be

supplied, the positions at which the LSIs 15 and
reinforcing plates 18 havé been mounted on the
substrate 1, and other such positions. This improves
component mounting accuracy and hence.the processing
speed.

A slider equipped with a camera for monitoring the
position of each substrate 1 may be additionally
disposed on the robot shaft 6 of the mounting unit J.
This makes it possible to independently monitor the
position of each substrate 1 before the application of
the adhesive by the dispenser 9, thereby improving the
processing speed of the apparatus.

More than one dispenser 9 may be provided, and the
adhesive for the LSIs may be different from that for
the reinforcing plates.

Further, an anisotropic, conductive film supply

unit may be used as well as the dispenser 9, in the
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hence conponent nounting accuracy is inproved. Al so, a
visual nonitor canera may be additionally disposed
adj acent to the nounting head 7 of the nounting
mechanism 8 in order to nonitor the positions 10 of
the LSIs 15 and reinforcing plates 18 to be
supplied,. the positions at which the LSIs 15 and
reinforcing plates 18 have-been meunted on the
substrate 1, and other such positions. This inproves
conmponent nounti ng accuracy and hence the processing
15 capeed.f Ahdladhdemchquisgpad wiatyh b2 gaiereal fyr an
nonitoring the position of each substrate 1 may be
ad@intiiserralopy ¢, dicoposed ioe tfhd mr,oleotd steafht @ ioff arws ng
mounting unit J. This nakes it possible to

i n@dpérdddt oy Fomiasse @9Ee23 viSosi ti on of each -

substrat.e before the a i cation of the adhe ive

the d gté}' m %{if‘}ﬁixﬁ ROV

Sr’;%%lnzfégh %2R0 LS, “ﬁ?ﬁ W% S, de;g e 8 %ge'zqa
and the adheS| Q% SI's nay

di foo‘?vreQ/rétr f rt@]@ltrh%tumfb%rrszgérteh%d'te'lrln?‘rt@cpg:oolﬁtees -and more

Further, an anisotropic, conductive filmsupply  unit

Mae heg wn@%anlﬂg d2adg ArPRIY thard b Qispdhser 9
case of which each LSl 15 may be joined by an

anineet mepidd,spesrdldn i idifearnidreath vrel erneiyithce of

plate 18 by a paste adhesive. In the enbodi nent

desdrs sedpsdhbenre laogi gl €¢he direction of the width of the
substrate 1. This ensures an even faster processing
speed.

In the embodiment described above, a single
mounting head 7 is used to mount both the LSIs and the
reinforcing plates. However, a mounting head for the
LSIs and another one for the reinforcing plates may be
separately disposed on the slider 8a of the mounting
head 7. AS a result, reliability of the conveyance of
the LSIs 15 and of the reinforcing plates 18 is further
enhanced.

Also, in the invention, an intermediate temporary
placement table with a position correcting mechanism
may be disposed between the LSI wafer 3 and the
substrate 1, and another one between the reinforcing-
plate supply hopper 4 and the substrate 1. Further,
each intermediate temporary placement table may be
provided with an auxiliary conveying unit.

Consequently, each LSI 15 and the corresponding
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5 mounting head 7 and a single dispenser 9 are used.
However, their nunbers are not limted to one, and
nore than one nmounting head 7 and nore than one

di spenser 9 may be disposed in the direction of the
conveyance of the substrate 1 or in the direction of
the width of the 10 substrate 1. This ensures an even
faster processing speed. I tHe enbodi nent descri bed
above, a single nounting head 7 is used to nount both
the LSIs and the reinforcing plates. However, a

o uret i mitp thelady frora ttehel 8l S HeBl sa e doaainod hesurored foan the
reinforcing plates may be separately disposed on the
sl i tRMP @Bz L ¥ e raigrd nig haserr 5. akS regdsipned.  This
reliability of the conveyance of the LSIs 15 and, of

t @ T TR Dr P PFrAINEING FERYIRGY BHhRIEsDNg speed
Al so, in the invention, an internedi ate tenporary

pl aterdtt 3RRAWIh a position correcting mechani sm

may be dj sposed n the LS. wafer, 3 and. th .
substrat%élgﬁgﬁﬁgg%%e %ﬂécékf e Qﬁ%na?%%gfe?%?g?%?%bgg

Pl &l $UPP Yo NOPPEFa &g f heh Supstd at %%i’e@f’t e 25

each internedi ate tenporary placenent table nmay be
pr oMietetk Yo i amewiXi inhided coweyt &g ad tthe heating heads

Consequently, each LSI 15 and the corresponding - 21

r ei N3 onay noe patenddd thatmare tteamgomounies. carhibe allows

tenporarily arranged in | ayers and positioned. This

asskrrege T npr e b | higneacond degn e diqpoeessimending

Spgsgtength. Alternatively, the heat-bonding time
originally required may be sub-divided to increase the
processing speed of the apparatus.

In the présent invention, thé mounting head 7 or a
substrate-receiving table included in a mounting
section may incorporate a heater. This accelerates the
reaction of the adhesives, shortens heating time
necessary in the heating head 13, and consequently
increases the processing speed of the apparatus.

FIG. 7 shows an LSI mounting apparatus according
to a second embodiment of the present invention.

In this embodiment, the same reference numbers
refer to the identical components or corresponding
parts used in the first embodiment, and explanations
thereof are omitted.

In the second embodiment, an.LSI wafer 3 and a

reinforcing-plate supply hopper 4 are disposed on a

turntable 40, namely a holder, so as to be symmetrical
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of the apparatus. 5 In the enbodi nent descri bed above,
the heating heads 13 are arranged in one |line.
However, the invention is not |Iimted thereto, and
the heating heads 13 may be arranged in nore than one
line. This allows [|onger heat-bonding tinme and hence

i nproved bonding 10 strength. Alternatively, the
heat - bonding tinme originakl y2Bequired may be
sub-divided to increase the processing speed of the
apparatus. In the present invention, the nounting head
7 orith resipstotatte receiteitign axies i4fal wdedhen tairntable
nmounting 15 section nay incorporate a heater. This
acdél-er dthées polsd t Liomaetfi heoflStThevaddiresi wasl tdiedr todhghe
heating tinme necessary in the heatlng head 13, and

coRSeGEOTANPI Pl @teassPPle horpeasdi e ts feededreatigely
t FI G sh LSI t
2cCor %31 50 SR o4 18R 61 Feo G A 167 Che 3 el in

inygntion. I this enbodiment, the sanme reference
nunbers refer to the |dent|cal conponents or

correspengdiing s,pard s Heeddt e, fidsty £mgdi r@mntdam% 40

expl anations thereof are omtted. 25 1N the seco

eniedir@itte A Shawafiele 3.53ndiaFer & PP atrR
supply hopper 4 are disposed on a turntable 40,

namelun td rh lhderd, 7s @ fas hieo negindyiMmetiddohaliniz?h 8y tads shown

respect to a rotation axis 40a of the turntable 40.

The mpddiG.i dn ofla He KeSlouwafesrch3 ranich fidratingf ptlleeee 18, on
the other hand, the turntable 40 is rotated so that the
supply hopper 4 approaches the mounting head 7 of the
mounting mechanism 8, as shown in FIG. 8.

According to the second embodiment, when each
reinforcing plate 18 is supplied, the supply hopper 4
is brought near to the substrate 1. This shortens the
distance the reinforcing plate 18 is conveyed to a
corresponding individual part of the final product on
the substrate 1, and accordingly improves the
processing efficiency of the apparatus.

FIG. 9 shows an LSI mounting apparatus according
to a third embodiment of the present invention.

In this embodiment, the same reference numbers
refer to the identical components or corresponding
parts used in the first embodiment, and explanations
thereof are omitted.

In the third embodiment, an LSI wafer 3 and a

reinforcing-plate supply hopper 4 are disposed on a



rei nforcing-plate supply hopper 4 can be selectively
changed by rotation of the turntable 40, as shown in
5 FIG 7 or 8. That is, to take out each LSI 15, the
‘turntable 40 is rotated so that the LSI wafer 3
approaches the nounting head 7 of the nounting
mechanism 8, as showmn in FIG 7. To take out each
reinforcing plate 18, on 18 tR& other hand, the
turntable 40 is rotated so that the supply hopper 4
approaches the nmounting head 7 of the nounting
nmectadiesmidd,, athisihowe rivesFla@ a8.hdAckzor dicvatle time
second enbodi ment, when each reinforcing plate 18 is
su;ﬁifﬂrleé&lotrﬁe W#%Merth@ arg ows .pr dlpyHnnddre tsg ider
the substrate 1. ThIS shortens the distance the

r ei’mt eﬁg I Rossilies tomrdvsd Ve Ly CHare$Hhdhd ng

in%lo\/sl ndﬁ?v; &@rflﬁﬁ%oqﬁ&@%ﬁﬁ substZPz;Léy

’ 4& aratus 20 FIG 9 shows an LSI nounting
'appa tus according to a third enbodi nent of the

present gimentd oito |trbl$e,h'oﬁ.1te'm e 14 e 1RAMB jder 45 is
reference nunbers refer to the identical conmponent s

OF nEAfdE HRORMAY t HRAMIST Wealkd 1Bt Hdddie LHMRAIMRIHLing
and explanations 25 thereof are omtted. In the third

enbedidr@ntof arhd Sloumafiery heathra snt &, nfaey aihegepliat €1G. 9.
supply hopper 4 are disposed on a - 23 slider 45,
whiTeh tedrey egitaeaghhalederf armpialy eliate 18, on the other
hand, the slider 45 moves so that the supply hopper 4
approaches the mounting head 7 of the mounting
mechanism 8, as shown in FIG. 10.

According to the third embodiment, when each
reinforcing plate 18 is supplied, the supply hopper 4
approaches the mounting head 7 of the mounting
mechanism 8. This shorfens the distance the
reinforcing plate 18 is conveyed to a corresponding
individual part of the final product on the substrate
1, and hence improves the processing efficiency of the
apparatus.

FIG. 11 shows an LSI mounting apparatus according
to a fourth embodiment of the present invention.

In.this embodiment, the same reference numbers
refer to the identical components or corresponding
parts used in the first embodiment, and explanations

thereof are omitted.

In the fourth embodiment, two supply hoppers 4,
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directions indicated by the arrows. Myving the slider
45 makes it possible to selectively change the
positions of the LSI wafer 3 and that of the supply 5
hopper 4. That is, to take out each LSI 15, the slider
45 is noved so that the LSI wafer 3 approaches the
mounting head 7 of the nounting nechani sm 8, as shown
in FIG 9. To take out eaeh prei nforcing plate 18, on
the other 10 hand, the slider 45 noves so that the
supply hopper 4 approaches the nounting head 7 of the
nmountad mepuntrachamess8,7 aswshalisdenddrG  9,0.t wAC ararrdi oy
to the third enbodi nent, when each reinforcing plate
18 dagneqgsplliCediret sesupplin leolshdrich, apmmsddeds Lires
nounting head 7 of the nounting nechanism 8. This

shé¥ft &Y ahSREGAACS 4t hesid drkiatg sliaResed i s
conveyed t.0 cor.respondj.n i.ndi vi dual part of the
{1 RAEHET St B e FeL SR o1 O e S S 2
g_l;_es Qa9 efEfulr ey tq}co tmh(:"nitzoor acoaomarr%sus:“tl l:floG‘r

S | mou ing 0oa

ows “an L ntingd appar at us accor
; : ' (] ; =
oW} el e ﬂgsﬂﬂ¥éﬁmﬁ§%Ps%ﬁ?%?gﬂéigﬁgi%%ggﬁﬁsd.

enbodi nent, the sane reference nunbers

| deid GRIn G eME S 015 IC ML SRUPH M ofd PAH Liadis &b,
in the first enbodi nent, and explanations thereof are

omwHieth ilsn nidveed duy ttheerdandi Imefiire dtio s Wiplay dupershaft
* 62.

A component mounting operation is carried out in
the manner described below. First, while moving away
from an LSI wafer 3, the élider 50 monitors component
mounting positions on the substrate by using the
monitor cameras 51. After the slider 50 is moved a
predetermined distance sufficient for the slider 50 to
cause no mechanical interference, the slider 1lla of an
applying mechanism 11 is operated such that the two
dispensers 9 apply an adhesive to every two component
mounting position on the substrate. After the slider
lla of the applying mechanism 11 has moved a
predetermined distance sufficient for the slider 1la to
cause no mechanical interference, the mounting heads 7
of a mounting mechanism 8 start mounting components.

The foregoing fourth embodiment is identical to
the first embodiment in basic operation. However,

since the monitor cameras 51 are additionally provided,

the processing speed is improved.
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two nounting heads 7, two dispensers 9, two nonitor
caneras 10 are used. In addition, two parallel lines

of seven spaced heating heads 13 are di sposed
perpendicular to the direction of the conveyance of a

5 substrate 1. Further, two nonitor canmeras 51 for
nmonitoring the position of a substrate are provided.

The nonitor caneras 51 are-di gposed on a slider 50,
which is noved in the axial direction of a robot shaft
6. 10 A conponent nounting operation is carried out in

t he mannerredesor, bete bedrovwoHngtqf Whd esulmt rat ewatyhe
froman LSI wafer 3, the slider 50 nonitors conponent

mo @RH g addsin iadhshen adhe ssiutsst raatce the asiung: it of the
nmoni tor caneras 51. After the slider 50 is noved a 15

pr édetSerfion & i ich it ST ldianaousdry e f1aehrl o &t
cause no chanical interference, the slider 11a of an
DAt el SHOL £ 16 typerMHERE SIEH Whdtha bty to
di spensers .9 |y an adhesive tq.every two c onent
rmfﬁ%tcﬁegs Sp gselr??goﬁy o % hag)osuu sttwroat%el.meAQf %ﬁelrg}}%re q:s ITyer the

20 filaofetidigidRlyi ng nmechani sm 11 has noved a
predeterm ned di stance sufficient for the slider Ila

to causeidic feEa Gadnd dHed fa@ntad i £ e tiny v 1
heads 7 of a nounting nmechanism 8 start nounting
comEaantys .ockher frar edw geg Skalridd eimadiensrt i S Therefore,
identical to 25 the first enbodi ment in basic

opédrtet iigrwvertiowavam its romader mapdaars cdanerats Sinidresd to
addi tionally provided, the processing speed is
inﬁﬁﬁ%éﬂ@lelc details and representative embodiments

shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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- 25 Moreover, the nonitoring of the substrate, the
application of the adhesive, and the nopunting of the
LSIs are carried out simultaneously and parallel to
each other in two lines. Accordingly, the ability to 5
process per hour is about two tinmes higher than in the
first enbodi nent. Additional advantages and

nodi fications will readily o@éur-to those skilled in
the art. Therefore, the invention in its broader
aspects is not limted to 10 the specific details and

“representative enbodiWhA SIS sticRduMEIMdL Slescri bed

herein. Accordingly, various nodifications may be
made wi tthoutArdep&dtinm g sramtmmenpindun ton g e wft us
the general inventive concept as defined by the

appEieEd & 'nms and their equivalents. 26 - WHAT IS
CLAIMED | S: 1.. .An e| ectronic_conponent nmounti ng,

appar at s mocwgsiér?gv:lcae hvdq%garbé?ﬁpéé’%iq{gl%r?“d a
ap [ It .and ti It rejn.t.he
app %qn%gn%i%%lgﬁplﬁgsregggﬁg% \?g%l a lﬁlo\Ms]Ietr at& 1'ocat ed

i g it8e t t i -
| N RINIAARE JIJTNep st e LR AUNLING ‘ﬂl‘éd(%%e@

el ectroni c conponent onto the application

adhasieve,t heugrGUHaMd Yartifte mcAt sy it diridt rRRAld &>mponent
adhesi ve onto the nounted 10 el ectroni c conponent, and

t hemmunthengppliitcamiuwm ©fa theeigtfherstiveg puise e tyha he
application of the
applying unit applies adhesive onto the mounted
electronic component, and.the mounting unit mounts a
reinforcing plate onto the application of the
adhesives;

a conveying device which conveys the substrate
with the electronic compohent and reinforéing plate
mounted in the predetermined site by the mounting
device to a heating site; and

a bonding device which bonds, by the application
of heat, the electronic cémponent and reinforcing plate
on the substrate conveyed'to the heating site by the
conveying device.

2. An electronic component mounting apparatus
comprising:

a mounting device having an applying unit and a
mounting unit, wherein the applying unit successively
applies adhesive to a plurality of areas on a substrate

located in a predetermined site, the mounting unit

successively mounts electronic components onto the
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adhesi ves; a conveyi ng devi ce which conveys the
substrate wth the electronic conponent and
reinforcing plate 15 nounted in the predeterm ned
site by the nounting device to a heating site; and a
bondi ng devi ce whi ch bonds, by the application of
heat, the el ectronic conponent and reinforcing plate
on the substrate conveyed to £2Ae heating site by the
20 conveying device. 2. An electronic conponent
mounting apparatus conprising: a nounting device
hav\afy esPasiiing mpriniaa tdrmh sa o frdht iasthamive, wher ei n
the applying unit successively 25 applies adhesive to
qqeylg(dfy dreas R Y LS tat R istp Joh applies
pred term ned sit t he nounti unit . successivel

SHVE G Eh ,ﬁﬂﬁﬁﬁﬁgi ¢ tqﬁggﬁronlc compggents,
di I t
23%22}33@% e S B e e siﬁ%}eﬁﬁ afpepmfeosrcmg

d t 1t )
siheslos ke #&%u%?{fli%%%gﬁdﬂ%e P S S i ora o

5 RIHas vy,0 the correspondi ng applications of the
adhesi ves; a conveying devi ce which conveys the

substrate comtdyisey Hptidalwh ycofcol eeld HHE substrate
conponents and corresponding reinforcing plates
nowiitted said hel Uit Jpirted et fe renti et ci dtee. daympdidree i rdridhg
device to a heating
corresponding reinforcing platés mounted in the
predetermined site by the mounting device to a heating
site; and
a bonding device which bonds, by the application
of heat, said plurality of electronic components and
corresponding reinforcing plates on the substrate
conveyed to the heating site by the conveying device.
3. The electronic component mounting apparatus
according to claim 2, wherein the mounting unit starts
mounting the electronic components before the
completion of the application of the adhesive to said
plurality of areas on the substrate, and the mounting
uﬁit starts mounting the reinforcing plates before the
completion of the application of the adhesive to said
plurality of electronic cemponents.
4. An electronic component mounting apparatus
comprising:
a mounting device having an applying unit and a

mounting unit, wherein the applying unit successively



site; and a bondi ng device which bonds, by the
application of heat, said plurality of electronic
conmponents and corresponding reinforcing plates on
the substrate 15 conveyed to the heating site by the
conveying device. 3. The el ectronic conponent
mounti ng apparatus according to claim2, wherein the
nmounting unit starts nountd n@8t he el ectronic _
conponents before the conpletion of the application
of the adhesive to said 20 plurality of areas on the
sulprlaitess aghitbgdniee nourd ipiguranitty stfardsea® it i ngsthet rate
reinforcing plates before the conpletion of the
applaE&tabrinof thedafirestined ¢ i d apl whe inqufing unit
electronlc onents. 4. An el ectronic conponent
ﬁglg};t“t%mtfs TP Ly CARRRAR T NP e i ek

hav&or}gf a{h z}p&rﬁ na% cceastglln?(}’eﬁaf t'ag e}uﬁnl t wher ei n

he app ng ‘u ‘adhesi ve

to a pl Lgaédﬁyeﬂn@r (% vﬂmf&ps&gr%ér%s ltgr?@tsetgbé@rgte

predetern1ned site, e nountin

suGgaessisely pmﬁ.ierlS.Lt%J Qﬁﬂ r&@&wr&ﬂﬁﬁoﬁﬂ@s tdhted in
correspondi ng applications of the adhesive; 5

conﬂ&ymm@dhﬂEﬂMinMu(ﬁlﬂéﬂbyﬂthébedﬁﬂEHgYﬂéhld@Fﬂb a
said plurality of electronic conponents nounted in

t héngartadet evifiavechrsl te by the nmounting device to a
heating site; and a bonding device which bonds, by the
apml(an(ﬂpndlng device which bonds, by the appllcatlon
of‘heat, the electronic components on the substrate
conveyed to the heating site by the conveying device.
5. The electronic component mounting apparatus
according to claim 4, wherein the mounting unit starts
mounting the electronic components before the
complétion of the application of the adhesive to said
plurality of areas on the substrate.
6. An electronic component mountihg method
comprising:
a step in which an applying unit applies adhesive
to a substrate located in a predetermined site, a
mounting unit mounts an electronic component onto the
application of the adhesive, subsequently the applying
unit applies adhesive onto the mounted electronic
component, and the mounting unit mounts a reinforcing
plate onto the application of the édhesives;

a step of conveying the substrate with the

electronic component and reinforcing plate thus mounted



10 of heat, the el ectronic conponents on the substrate
conveyed to the heating site by the conveyi ng device.
5. The el ectroni c conponent nounting apparatus
according to claim4, wherein the nounting unit starts
nmounting the el ectronic conponents before the 15
conpl etion of the application of the adhesive to said
plurality of areas on the 3ubd®rate. 6. An electronic
conponent nounting nethod conprising: a step in which
an applying unit applies adhesive 20 to a substrate
| o&at adhpatangr édéeéraNAed site, a nounting unit
nounts an el ectroni c conponent onto the  application
of the &dRESPVEL SIRSEHTentlYy ke 38H) Ff@ﬁdonuﬁﬁﬁaeat' the
applies_adhesi ve onto the .mpunted _el.ectroni

SREREN 1 &nGOTRE RO e g TARTE CRSURPs PASF €1 SFofLeng
25 _ant e Licatian esi:yes; a step
A e e R LR o
conmponent and reinforcing plate thus nounted 29 - to a
heating site; and a step of bonding, by the
application of heat, the electronic conponent and
reinforcing plate on the substrate thus conveyed to
the heating site.



