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-1 TITLE OF THE INVENTION ELECTRONIC COMPONENT
MOUNTING APPARATUS AND ELECTRONIC COMPONENT
MOUNTING METHOD BACKGROUND OF THE INVENTION 5 The
present invention relates to an electronic component mounting apparatus,
which mounts LSIs onto a substrate by a flip-chip bonding technique, and
to an electronic component mounting méthod. This type of electronic
component mounting 10 apparatus includes ones delsign;-:-d suph i[hat an
applying mechanism appli dhesive to a plurality of particular areas
ogpaysu%strate, a moungﬁg%rzec Egrﬁ%mT%er¥ thothts ©81s onto the

adhesivecareas 1and avreating: mechanism heatsihe t.S1syhereR:rron1c
bondin%nd fixing 15 the LSIs to the substrate. In order to improve the
|

mechanical Strehghy BF tHa' Gind Brcduct, an adhesive is further applied
onto the LSIs bonded aé]zgcf;@g%[%@e(ﬁu%@t%g%%%%bﬁorcing plates

are mounted onto the adhesive area and bonde andfixed in po_sition
by the applitatom otheat (referetaJon. Pat Appin. dsOKAl Publicatign No.
2001-28381). However, such prior art approaches suffer from the

probleM& eSS bEIoW T IHP5iRe fiHete atihésivenisuappliddiracnto a
subskatesis.differen; f@mﬁgsgﬁi\@%ﬁ?r@'§e3z!ﬁr{‘i‘8é%%ted-

, and to an
Accordingly, after the adhesive is applied to the substrate, the sugstrate
mustbkefiovedi to thansite wheradhe réimfoncingplates are mounted on

This type of electronic component mounting
apparatus includes ones designed 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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2 _the LSiIs. This decreases processing efficiency. In addition, the site
where LSlIs are mounted and the site where reinforcing plates are
mounted are different. Therefore, after the LSIs are mounted on 5 the
substrate, the substrate must be moved to the site where the reinforcing
plates are mounted on the LSIs. This decreases processing effici_ency
and leads easily to displacement of the ESIS and the corresponding
reinforcing plates. 10 Moreover, after reinforcing plates are mounted on
LSIS, the substrate.js moved to the heating site where _the reinforcing
plateg%eﬁbot?r%d"ed gr% fixed fo the LSIS rk%% frie apislicatibn orHERY. This
necessitates:praviding separate heat bopdingprocesses orthe 3S 154
and the reinforcing plates respectively, which results in inefficient
procéé’ﬁné.llgﬁrtwg‘ﬁﬁﬁré the heed B proviiesseparatemouptingare

mechanismsAfor the LSLS apg,the reinforcing plates respectively results in
a larger apparatus. 20 BRIEF SUMMARY OF Taﬁ% |T\1\7£ﬁﬁ18ﬁXFﬁe on
presénEinvehtionr svas, devised i viens of thes problems disgussed above + «

Itis therefor% an obgect of the present invention to provide an electronic
wh he rei

component motnting Apparatid tRaféfniratés iwneed E&o%%vé%@ 5.
substrate t@acs}t@a\@@@rep%@gbgﬁwd@ israpplied,and then 1o s‘d%tee\é’g@gz

electronic components are mounted, by conducting the application of t
to displacement of the LSIs and the corresponding
reinforcing plates. ‘

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 LSTs
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 1is
applied and then to a site where electronic components

are mounted, by conducting the application of the
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3 adhesive to the substrate and the mounting of the electronic
components at the same site, and also that improves processing
efficiency by simultaneously heating electronic components and
corresponding 5 reinforcing plates mounted on the substrate, and to
provide an electronic component mounting method. According to one
aspect of the present invention, there is provided an electronic component
mounting apparatus comprising: a mounting device having an 10 applying

unit aMggri\%nt&Q}g yﬂit, wherein the applying unit applies adhesive to a
substrate located In a &e%%%es%rﬁigﬁg s‘%)fge)%ﬁe Fnonﬂonlfi%%ldlrﬁt Mount§ an

electronic companentanto the application etihe adhesivensubseguently.
the applying unit applies 15 adhesive onto the mounted electronic
compotent, &id thé TndtntiAg ThitmoBRteya Peinforeingslasosatarthe

applicatien of the adhesives; a gopveying device ?’Q&Crhescoé‘r‘{SX% the
substrate with the electronic component and reinforcing Blate mounted in
the predetepminedsité by<20 theumosnting deivicestooa heating sited apd a
bondinr%vdeagce whi?Lh b%nds,,by the application of heat, the electronic
component and reifforcing Plate GTRS "Substrate Rohveydftd e heating

site by the eonveying glevice,25 Asgarding to ope aspectatthg present

invention, there is provided an electronic component mounting apparatus
comprising: a meuitiHgigevies Halimgananic component mounting

apparatus comprising: a mounting device having an
applying 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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4 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 5 components onto the corresponding applications of the
adhesive, subsequently the applying unit successively applies adhesive
onto the corresponding electronic compénents, and the mounting unit
successively mounts reinforcing plates onto the corresponding

appliations 1 he adhesives; a conveying.device which conveys the .
subs%r%%g vy\}thgsg%} ﬁurg |'§/ of ériggtrrlgﬁi%gcob}#ﬁgﬁer%%eéﬁ& '&oﬁ%%paﬁ@ ng
reinforcing plates mounted inthe ipredeterained site by the maunting o ¢
device to a heating site; and a bonding device which bonds, by the 15

applieafir of hedt, ¥ plirafity Felétfortie eomperertraridied site,
correspondingfelaforeing:plates anthe, stibsirate camyeyed to hie heating
site by the conveying device. According to one aspect of the present
invemmmommh@redsqﬂovmdcmremﬂm@qwmppetm@mﬂ@_gof dthe
apparatus comprising: a mounting device having an applying unit and a
mouraft%}gea%ﬁ'f,e Wh%‘?églﬁ?ﬁg %%%MnéH?ni?‘gac}@éﬁ?vél?hﬁpﬁ%aﬁﬁéél‘(@ltb
a plusality 0f sareas-en asubstiate jacated in.afuadetermined site, 25 and

the mounting unit successively mounts electronic components onto the

correspBReRRg applicdtibns st theuadhesivena tonveying devide whichnt s

Conv?¥§£%%rcing plates onto the corresponding applications
of the adhesives; a conveying device which conveys the
substrate with said plurality of electronic components
and corresponding reinforcing 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 mounting unit successively mounts electronic
components onto the corresponding applications of the

adhesive; a conveying device which conveys the
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5 substrate with said plurality of electronic components 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 5
components on the substrate conveyed to the heating site by th_e
conveying device. According to one aspect of the present invenyon, there
is provided an electronic component mounting method comprising: a step
in which an applying unit 10 applies adhesive to a substrate located in a
red ined site, .a mounting unit mounts an electronic component cznto
tphe aeps)tg %&Eo%%f tV#eet fgd%&éjsﬁ/g?lisﬁ bSequet nt@%h%%ﬁ PIyg unitappRdEents

adhesiveronio the maenietkelectonic:companent, andrhe 15 mouating
unit mounts a reinforcing plate onto the application of the adhesives; a

step 6F&oiieyifly th& S&uinidtraté with' therelegtrbAiecorpereritcandih ich
reinfascing. plaje thys ragpnted.fo a hiegting,site: and 2 siep of bonding,
by the application of heat, the electronic 20 component an reinforcing
plate@nmhensubistrate thus conveyedtto therheating site. Additional i ng

objects and advaglta es of the invention will be set forth in the description
which folfows, ant i%%%Yte\}Gﬁlnﬁe B6VibEE from the description, or may be

25 learned m@m&qegoft@eaagea%%@%@bi@&és and .advantages of
0}

the invention may be realized and ained by means of the
instriméntliiesafrivided an electronic component mounting

4

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 adhesives; a step of conveying the
substrate with the electronic component and reinforcing
plate thus mounted to a heating site; and a Sstep 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 be realized and

obtained by means of the instrumentalities and
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6 combinations particularly pointed out hereinafte-. BRIEF
DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING The
accompanying drawings, which are incorporated in and constitute a pars
of the specification, illustrate embodiments of the invention, and together
with the general description given above and the detailed description of
the embodiments given below, serve to éxplain the principles of the
invention. FIG. | is a plan view showing an LSI mounting 10 apparatus

according 1o one embodiment of the present_inyention; FIG. 2 is a block
diagram showingo?slln%lr|%gelc:,cdlr%tlrlglaé:y?s\{)eﬂ%of%)rr1 eecy LST moliting apparatus

shownBR FiG. 1L SEIGL K isoa sectional view showing @l Silip L5 mewtnc
product with a reinforcing plate, produced by the LSI mounting apparatus
shown in FIG!FI165 2ORBEHEW ShoVit & ESI durtingF6perationpof thieed

LS| mounting appatatus shownin FIG, 4: FIG. &1s & view showing a
reinforcing-plate 20 mounting operation of the LS mounting apparatus
showiAg irs FIG LFIGmB isiandewssshowing a heated state, of-amiLSbanche r
reinforcjC ate mountegfl on a substrate by the LSI mounting apparatus

y
showii in FIG. °1: P8 EIG.17 5§ A1k View sAoWY aR1S rﬁB&nﬁﬁ@ _
appasatuisiacsordingde g second emhoadiment of the, pregentinvention;

serve to explain the principles of the invention.

FIG. 1 is a plan view showing 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 apparatus 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 1s 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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7 FIG. 8 is a plan view showing the LSI mounting apparatus in which the
positions of an LSI wafer and supply hopper in FIG. 7 are exchanged;
FIG. 9 is a plan view showing an LS| mounting 5 apparatus according to
a third embodiment of the present invention; FIG. 10 is a plan view
showing the LSI mounting apparatus in which the positions of an LSI
wafer and supply hopper in FIG. 9 are exchanged; and 10 FIG. 11 is a
plan view showing an LSI mounting apparatus according to a fourth
embodimeng;péth% %resgnt@é/gnggngggAlLlED D S%IR%IFTION OF
THE INVENTION Referring 0 the accompanying drawings, ek wil'gs
be desgribed-embodimentsofithe ipventioniGeo 1 is@ plan view.showing
an LS| mounting apparatus as an electronic component mounting
appartAfit AcBoRAITg td 3 firsfembodifiestcitRBIRFENtion. In FIG. 1,

reference numberdl dengtes a coptinyous, 20.hoop:shaped substrate, on

which LSIs, or electronic components, are to be’'mounte and vVhléﬁ(ijs
conveyedralong & comveling path 34th thel dinection irdicated by dhe

arrows.evsverﬂl conve gd along the conveying path 34 and reaching a
predgf:ermlned pIosﬁionlf%nas described 25 below, the substrate 1 is

StOppeC! in erder that electranic compopents, namelylSkss and o+ ing

reinforcing plates, are mounted on the substrate 1. The substrate
apparatus in which the positions 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
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- 8 1 with the LSIs and the reinforcing plates mounted thereon is
subsequently conveyed to a heating position 36, where the LSIs and
reinforcing plates are heated. On the substrate 1 are individual parts of the
5 final product disposed at predetermined intervals in the direction of
conveyance and at predetermined intervals in the direction of the width of
the substrate 1. Seven individual parts of the final product are disposed
in the direction of the width of 10 the substrate 1. A wiring pattern is

formed on.each, of the indiyidual parts d](?lj; the final %)ro uct on the

substrate 1, thus defining a corresponding mounti gpaerlgaeﬁ G185 Fhe

substrate-awith thesLSlseane rreinforeing Plates mountedtheraon issthen,
convg)éed to 15 a cutting site where the substrate 1 is cut into individual
parts that Y&%ﬁwetﬁﬁalgp%auéfé‘? THelmbuhfing apparates incladesated.

base K. Oncone. iside;afthe uppen face of the base K are an LS| wafer 3
and a supply hopper 4 used to supply gaclh reinforclzilf'%gj?l Z%%I%%e (i\g ﬁle

additior s niourting device d sedl a theatingetrritd 2 nahichsemnvesias an
bonding device, are 1ndisg%osed on the base K in the direction of the
conveyance of the SubstrateL “FRERGURING devied 99R GiEposEd in the
predetermined site 35dndhe 25-convaying path.34, and the heating unit 12

is disposed in the heating area 36. The mounting device " has a robot

shaftglpfgrate 1. Seven individual parts of the final
product are disposed in the direction of the width of
the substrate 1. A wiring 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 LST 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 predetermined 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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- 9 linear motor system, which extends perpendicular to the direction of
conveyance of the substrate 1. The robot shaft 6 is disposed some
distance opposite the upper face of the base K. Disposed on the robot
shaft 6 are 5 a mounting unit 8 and an applying unit 11. The mounting unit

8 has a slider 8a movable in the axial direction of the robot shaft 6 as
indicated by the arrows. The slider 8a is%rovided with a mounting head

7. The mounting head 7 is freely movable in a 10 direction, as indicated by
the arrows, perpendicular to_the direction of mgvement of the slider 8a.

The r%éﬁ%%ng%%a%ﬁ takes Up e%q&llwci_ F15 ﬁ%%sthpee 17 VWHreF 35T thReS e

up eachreeinfoseingplatenlB from thersupply bopper4 and;conveys ang,
supplies the LSI 15 15 or reinforcing plate 18 to the substrate 1. At this

time, BHCH-L S| 15 i§ {0 eORTeyéd By tRE nsustingt hee? withethe
circuit face of the, LS| 13 kept facing down. ggeérﬁgurgg%gegg 1S ¢ are

capable of rotating, and of 20 fine positioning adjustment, in a planar
direcionsgrasito mount €acmbiSkd5=and theneortesponding reinforcing
plate 18 onto the substrate | while correctly adliggting their mounting

positions. The“afPiying Uit 1 hasth Siderlimbvabledin PotREian the
direction of the rabet;shaft,é as.ndicated hy,the arrows. The slider Zia is

provided with a monitor camera 10 and an adhesive dispenser 9. The
the arrows. The slider 8a is provided with a mounting
head 7. The mounting head 7 is freely movable in a
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 hopper 4 and conveys and supplies the LSI 15
or reinforcing plate 18 to the substrate 1. At this
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 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 1la movable in
the axial direction of the robot shaft 6 as indicated
by the arrows. The slider lla is provided with a

monitor camera 10 and an adhesive dispenser 9. The
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10 monitor camera 10 accurately determines the position of the substrate

1, and checks the quantity of adhesive dispensed, the mounted positions

of each LS| 15 and corresponding reinforcing plate 18, the degree to
which 5 the adhesive has spread, and the like. The dispenser 9 applies
the adhesive in the form of a paste, such as an anisotropic, conductive
adhesive, or a regular epoxy adhesive. The heating unit 12 includes a
plurality of 10 heating heads 13 (seven heating heads 13). The heating

hea .are disposed endicular tq the, direction of conveyance of

the gﬁé&%gtog 1 Cz%%srtaoﬁ(ﬁ (r:ocr%rs%{rﬁsg “d igfea!;n%rema Jove &P uréﬁﬁf&fwn of
individual partstofdhe finalqraduetarthe subsfrate i 15 BIG.22isa black
diagram showing a drive control system for the LSI mounting apparatus
descHBEFALVE: I 2 réRTemashthier SofdaTstes Bhlopérating

sectien, t0-whicha contral sedtion; 31,is, copnected vig a transmission . )
circuit. A conveying 20 device 32 for each substrate 1, the ounting
device'f; anth e heatiag usitdare corhedted ta ke comtiel sectiensdr 9

via a co%n)]tlrol circ%it sugg éhat their operations are controlled by the control

section 31 FIG- 3s & Sectional view SfowiHg an {S?. iy P& motifEh as an
productiwith adeinforcing plate ajtached. theyeto, ywhich s praduced by,

the LSI mounting apparatus described above.
adhesive.

The heating 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 1s 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
section 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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11 Wiring patterns 14 are formed on both sides of the substrate 1, and
each LSI 15 is mounted in an LSI mounting position on the substrate 1
using an adhesive 17. Mounted on the upper face (rear face) of each pf 5
the LSIS 5 via an adhesive 19 is the reinforcing plate 18. The reinforcm_g
plate 18 is made from a metal (e.g., tungsten or stainless steel), ceramic,
a glass epoxy plate, or a carbon composite material plate. Referrl_ng to
FIGS. 4 and 5, there will next be 1C described a mounting operation by
the LSI mouﬁiplgn gp aratus as (iOJ‘Ifié]yée(% above. In response to an

erns

operation command from the operating séoi 30 the Siistiatd ¢ ©f the

conveyed from dhe conveying-deviee 325 Whenseaching the 15 15+
predetermined site 35, the substrate 1 is detected by a detection sensor

(not $HOWM)- ARdREBIVeYanceTof the sutstrate Teis stopped (conveyirg i ve
process). AlisL.sanyeyance has stopned dhe slider Be ofhe [poynting

unit 8 moves toward the LSI wafer 3 along t robot 20 Shaft 8.
Subsegeently sthe siiderd1aeofrthe applying i unitAd meves alongthe1ate
robotl%haft % toward the first line of the individual parts of the final product
on the substrate’ T WhithTiriflifd Biocated 08846 therrspuaferas.

After these ndividyal parts of the, 23 final pradyct on the substrate 1 are

recognized by the monitor camera 10, the adhesive 17 is appliedatogeach
of thé&hidividbakparts of the finabproducthby thee material plate.

Referring to FIGS. 4 and 5, there will next be
described a mounting operation by the LST 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 stopped (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 first
line of the individual parts of the final product on
the substrate 1, which first line is located close to
the LSI 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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12 - dispenser 9 (applying process). After this application, the degree to
which each application of the adhesive 17 has spread is inspected by the
monitor camera 10 as needed. 5 After the completion of application of the
adhesive 17 to the first line of individual parts of the final product on the
substrate 1, the applying unit 11 applies the adhesive 17 to the second
line of individual parts of the final produétin the same 10 manner by
moving the dispenser 9 along a dispensing line 20 (applying process).

Subseguently, the adhesive .17 is applied to the third line of individual
parts%%l‘oﬁge%ﬁr? al pﬁéﬁgp\iﬂ\{el tdu ﬁﬁpﬁ%g ‘of ?n’divi}é u%?baﬁg *+5f the final

produgtpand soiom (applyingprosesseshn i Grthe-samegpanner: Inthe, £
course of the application of the adhesive 17, for example, after the
compi&fio OF fie- Epplicalien of e aghésiverisPrrthetthid linecofonitor
individuial parts @f the final;product, the mounting 20 unit 8 is operated to
start the mounting of the LSIs 15. Specifically, the mounting head 7 is
moved ove: the L Sihwaferm® se thatreach ESbl35 is taken uwF ande held.
Thené&he mounti{’Lg head 7 is moved to the first line of individual parts of

the final product on the 28'Substrate 1aidngthe cotigsgbirtingarts of
mounting-head 1moving.line &1 such thatthe LSls-15 arg.mounied qp the ; .

corresponding applications of the adhesive 17 (mounting

11 applies the adhesive 17 to the second line of
individual parts of the final product in the same
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 i1s 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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13 process) hereafter, the subsequent LSIs 15 are successively mou_nted
on the corresponding applications of the adhesive 17 on the second line
of individual parts of the final product, the third line of 5 individual parts of
the final product, etc., on the substrate 1, by repeating the alternating
movement of the mounting head 7 between the LSI wafer 3 and the
substrate 1 along the mounting-head maving tines 21 in the same manner
as described above (mounting 10 processes). After all the LSIs 15 are

mount ch of.the seven individual parts of the final product on the
su bs%gt%%}i)r% ?ﬁis Vég% 'the slidef 8a of tﬁé&fnsoeu%%%t u%]iStIBEaE)Br@a%T]es

therem&meﬁﬁﬁpbﬂySmppbth@pﬁ&ﬂ4ﬁ5Eﬁﬁﬁﬁﬂ%@ﬂh&“ﬁgsapplicaﬁions
Subsequently, the slider 11a of the applying unit 11 is moved to t‘he f|_rst
line SthindiVid@aNFEHY 6 the fifalidtedGECoR the- substedtel d which fifst

ine is locajed clasg todhe:SLwalet 3, ap he dispenser 9 applies the
adhesive 19 onto 20 each of the LSIs 15 mounted on thé tirst Ilne_ of _
individual pastsof the final product (@pplyingo pracess). After application,
the monitQCr camera lg may inspect the degree to which each application

of thé "AANESIVE 10'haAY’ spradiras Heeddd. ?é%%??ﬁé%@h@@%“ﬂl% of
applieddortbed:Sis d SHnathe fitst fine of indjviduat pgus of the fipal . .

product on the substrate the applying unit 11 applies the
substrate 1 along the mounting-head moving lines 21 in
the same manner as described above (mounting
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 LST 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 final 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
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"14 adhesive 19 to the LSIs 15 in the second line of individual parts of
the final product in the same manner as described above, by moving the
dispenser 9 along the dispenser moving line 20 (applying process). 5
Subsequently, the adhesive 19 is applied to the LSIs 15 in the third line of
individual parts of the final product, the LSIs in the fourth line of individual
parts of the final product, and so on tapplying- processes). 10 In the
course of the application of the adhesive 19, for example, after theh .
completion of application of the adhesive 19 to the LSIs 15 in the tt ir

line (r)) %Llrrlﬁlsvﬂﬁglepl)éa?t?o ?ﬁee fi %aﬁsprgguét?thte“ MOURTING uhitEis®

operated o stad meunting te reiaforcing 115-plates 18 spegifically,the
mounting head 7 is moved over the supply hopper 4 so that‘ each
reinfOieiHY Plate’ BFRAAkBAUFBY te Mourtingiead 7eTHeApteser 9

' the adhesive 19 gpplied to each of the LSIs
mou%h%ge%‘%g %H@‘{ggﬁgg?f Ql%\?lr%csgo ire §B (I’aopdﬁ% .

15 in the first line of individual 20 par the final p c%ﬁ%hgrocess)
substratest@leng the corresponeingmaumnting-head moving line 21rsuch 15
that the reinforcing plates 18 are mounted on the corresponding areas of

the adhesive 19 the'firdE Ifte ﬂ%&i@%oﬁﬁﬁﬁﬁ pPdcédysy. Thereafter,
25 syhsequent reinforgingoplates 18 af%éPEﬁeﬁﬁ'}{%'yo?‘%%%@Pé‘#%‘%ne

areas of the adhesive 19 on the second line of the LSIs 15, the t
of th&®gSis 18f the final product, and so on (applying

processes) .

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 plate
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 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 reinforcing plates 18 are mounted on the
corresponding areas of the adhesive 19 in the first
line of LS5Is 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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- 15 etc., on the substrate 1, by repeating the alternating movement of
the mounting head 7 between the supply hopper 4 and the substrate |
along the mounting-head moving lines 21 in the same manner as
described above 5 (mounting processes). After the mounting of the
reinforcing plates 18 on the corresponding areas of adhesive ?17(19)? on
each of the seven LSIs 15 is completediia this manner, the substrate 1 is
conveyed at a predetermined pitch by the 10 conveying device 32 to the

heatirelxg(l:mit 12. V%/Qen the substrate 1 reaches the heating unit 12, as

shown'in FIG 6, each 'St 15%rid the Cotrésporiing feinfstcing: prite 1819

dispaseddndayerson the substratel ate,held B@@»Pé@ﬁs%%ge%%%’la
heating table 23 and the heating i5 head 13 together with the subs rate 1

and tHerstiy- htated (ordifgproceds). As alresult: tie adhesives-tzand

19 reggt,to form.a bond.between the LS| 15 and  the corresponding
reinforcing fg?ate 18. Acc’orldllnge?/f3 burnps 16 on the dirdtitTaté 8t Cath1%s)

15 comeimtoi 20 qontaetswith the wiring pattern 14 and conduct electricity
as a circuit is formed. In this manner, flip chip bonding is completed.
Incidentally “ihtfgasing tHe tethpefattife 6hther heafing hbad 13 abeve Hiaton

of the. heating tahle 23,25, during the appligation of hea fo she substrate 1 .

reduces the danger of damage to the substrate 1 of low heat resistance.

In additons indeperdent Bdjustmentpleted in this manner, the
substrate 1 is conveyed at a predetermined pitch by the
conveying device 32 to the heating 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). 2As a result, the adhesives
17 and 19 react to form a bond between the LST 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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16 of the temperature difference between the heating head 13 and the
heating table 23 makes it possible to minimize warp in each produq after
the hardening of the adhesives 17 and 19. 5 After flip chip bonding is
completed, the substrate 1 is conveyed to a cutting section (not shown)
and cut into the individual parts of the final product, and thus the LSI flip
mount products each of which has areiaforcing plate, as shown in FIG. 3,
are 10 produced. In each product, the reinforcing plate 18 protects the

LSI 154r ical external farce, making damage, such as cracks,
less Iﬁ(il&rﬁégcﬁ:g&%%b%%}ﬁiﬁg%éftff?ee ﬁ%é%ceent%%tggtﬁ%e “ab YesthBedead

abové stherapplication:of the aghesiver7 i:thes15 supstate 1.the,
mounting of the LSIs 15, the application of the adhesive 19 to the LSls
15, afid'th& moufiing ofth&éteinforeriy plates 8 ontthe torresponding:

LSIs 4parealkbegnducted in the ;pyedetermined site 35. This eliminates
the 20 conventional need to move each substrate to a site where

adhesive is‘apptied fthen tond siteavhered Sis arenmosinded, @m;glfurthﬁ_r to
a site where reinforcing plates are mounted for reinforcement. Also, this
redugélsbﬁ'n{erﬁ%r%b%r 6’f9tir£r)10e%vf?1\é?ﬂ1et80§iti8ﬁ%1f thé 255Siibstraté 19keeds

to besmonitoredhto one, which improyes processing efficiency. Further,
this minimizes displacement of the LSI= 15 and corresponding
product, and thus the LSI flip mount products each of
which has a reinforcing plate, as shown in FIG. 3, are
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.
According 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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17 - reinforcing plates 18. Moreover, the adhesive 17 is applied
simultaneously and in parallel with the mounting of the LSIs 15, and the
adhesive 19 is applied simultaneously 5 and in parallel with the mounting
of the reinforcing plates 18. This improves the processing speed. _
Furthermore, a shorter distance from the mounting device J to the heating
unit 12 can be realized, thus minimizing disptacement of the LSls 15 and
10 corresponding reinforcing plates 18 at the time of conveyance of the
substrate 1, The hef,ivtes 171§nd 19 are simultaneously heated and

hardened while the L'SIS 15 an corresponding reinforcing plates 18 are

simultaneously heated. 1I5:Consequenty, residyaksiress between the
surface and back of each LSI, due to heat and subsequent contractive

hardEnihg! IS RE.YiReN orGectt thar i k& tomidritionzs systemt imwhich the
eachileSLLS and, carresponding einforing plalg are separaiely neated. 20
and hence require that adhesives be heated two times. Accor mgly,?ﬁls
makes it easieraoensure wsatisfactory produict guality: Moreover,dhe: ng
number of tim gthat he adhesives 17 and 19 are subjected to the
application of ﬁeat and 55 PPESSIIRard Rakienedss i 6852 This

makeSﬂK3@@F@Q@Qﬁ%ﬂ§§5¥kgﬁb$ﬂg%déﬂﬁ%ﬁ@c&“P@%ﬁn%%g’%Ehnting
adhesive 17 for each LSI and the adhesive 19 for the
device J to the heating unit 12 can be realized, thus
minimizing displacement of the LSIs 15 and
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 simultaneously 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
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18 corresponding reinforcing plate, which come into contact with each
other around the LSI 15, are integrally fused and simultaneously
hardened. This adds to the LSIs 15 the advantage of enhanced 5
protective strength. Another reinforcing plate may be mounted on the
other side of the substrate 1 opposite to the mounted pos.--ion of the LSI
15. A structure with reinforcing plates ohthoth sides of the LSI 15
enhances the effect 10 in protecting the LSI 15 from mechanical external

foree. The adliion ot eircing pate can e realized as ollows. A

oL . S, . come 1nto
reinforcing-plate mounting unit is additionally disposed in upstream (_)f the
heatingrishead i Atternatively; after the LSts 15andsthe: eprresponding
reinforcing glates 18 are mounted, the substrate 1 may be inverted, and

additidhal feintorcing’ Piated e MBtinteth iy the olimtiAg tievice Jatain.
In the, embadiment desetbed above, the |,S1s 15 are 20 supplied from the

LSI wafer 3 but may be separately stored in a chip tray and supplied
therefromi eAdditionally,cnahe embodiment described above, the LSI_s 15
are taken uangiEh the circuiéside,thereof facing down. The invention is not

limited theretd bit 25 the L1815 Hay ba Sugpfidd %tﬁ“ﬁ%f&if’ﬁd@he
thereof fiacing s i thisicaseubeweyer thed3ls 15 require inversion by,

an inverting unit or the like.
position of the LSI 15. A structure with reinforcing
plates on both sides of the 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
facing down. The invention is not limited thereto but
the LSIs 15 may be supplied with the circuit side
thereof facing up. In this case, however, the LSIs 15

require inversion by an inverting unit or the like.



10

15

20

25

19 In the invention, visual monitor cameras may be additionally disposed
at the uptake points of the LSI wafer 3 and reinforcing-plate supply
hopper 4. Thus, when each LSI 15 and each reinforcing plate 18 are 5
supplied, minute displacement can be corrected and hence component
mounting accuracy is improved. Also, a visual monitor camera may be
additionally disposed adjacent to the moénting head 7 of the mounting
mechanism 8 in order to monitor the positions 10 of the LSIs 15 and

reinforcing plates 18 to be supplied, the positions at which the LSIs 15
and reinforéllﬁg(-;‘C plates 18 %g\l/g%ee‘ﬁir%%ﬁ%t?é) BhtRéE Ssrate Mande

otherssucirpesitions. thisdapsaves: corapepentyaounting accuracy.and ;
hence the processing 15 speed. A slider equipped with a camera for
monitGtirtfthe PEsitich offe4ch sabstiatee] Avrbe additiomally - disposed

on the; ool shaft 9! the mauntina uni ) This makes i possiple fo_

independently monitor the 20 position of eac substratg befor_e thée

applisatigr bf dheraidhesivedby the dispenset 9, thereby impravdag the

proc ssin%sgeed of the apparatus. More than one dispenser 9 may be
n

provid&d and B “Aahesite forthe L SISTas be differdrrt ot dhat for 25

the reinforcingeplates Futher, AB.anisolrapif, GaNGUEVE SImsHaRly, it

may be used as well as the dispenser 9, in the
disposed adjacent to the mounting head 7 of the
mounting mechanism 8 in order to monitor the positions
of the LSIs 15 and reinforcing plates 18 to be
supplied, the positions at which the LSIs 15 and
reinforcing plates 18 have 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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20 case of which each LSI 15 may be joined by an anisotropic,
conductive film, and each reinforcing plate 18 by a paste adhesive. In the
embodiment described above, a single 5 mounting head 7 and a single
dispenser 9 are used. However, their numbers are not limited to one, and
more than one mounting head 7 and more than one dispenser 9 may be
disposed in the direction of the conveyanice of the substrate 1 or in the
direction of the width of the 10 substrate 1. This ensures an even faster
processin% Os]peed. In the embodiment described above, a single

mounting head 14 U3edts mbtint both R L'Ss Hhid e Peinfotcing

plates.rHewevep amountingheadfor the 15.1-Sls.and anather one; for the
reinforcing plates may be separately disposed on the slider Ba of the

mouritifgy" Redll PIAS ressit, elfability of the conveyance of the LSIs 15

and of the r%igfocrgg]qn léate 18 is further enhanced. 20 Also, jn the
inven-ion, an intermeﬁat%d%%e[)%straé/eSpfarcle[;rgﬁagnta 2Bl with & poSition

correcting mechanism Mmay be dispasetdetwesnthe L S| water 3;and the
substrate 1, and another one between the reinforcing- plate supply hopper

4 and S strdte ™ FAHTES 25 aeh infdrmddidfert@niisoraneplazefarre

table may ber prowided %@p%% gg}gwi any, gogypdng LNl Gonsequently, .
may be disposed in the direction of the conveyance of
the substrate 1 or in the 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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21 reinforcing plate 18 that are being mounted can be temporarl_ly
arranged in layers and positioned. This assures improved mountmg
accuracy and processing speed of the apparatus. 5 In the embodlment
described above, the heating heads 13 are arranged in one line.
however, the invention is not limited thereto, and the heating heads 1_3
may be arranged in more than one line. Fhis allows longer heat-bonding
time and hence improved bonding 10 strength. Alterna(tjtivocl-:-ly, _the "
heat- ing time originally required may be sub-divided to increase e
procel%:%rilnqléEjisgprecel 'of ﬁ%eagﬁpair%at%éaiﬁ thé PréSertInTentio e thé fiodifting

head Zeoro 1suhistrate-receiying table ingludedina mounting, 15 sectign .
may incorporate a heater. This accelerates the reaction of the adheswes,
shortérs’ He&fing Tiie Tiet €83an) inthedtsatingthead: d3pandessing speed

i [ tus. FIG. 7
consegquently increases the processing speed of the appara _
shows an LSI r%ntin% apparatus according 20 to a second embodiment

of the presentinveatienbinithie emhosiment,dae same reference.numpers

refer to the identical components or corresponding parts used in the first
embo;a?r%(gﬁt,fa%d%ﬁpl%ﬁﬁ%%dthéFbéf%reJoh‘ﬁ‘ﬁed. Pg1Athe seebrd

embodiment amL Sk waler 3 apd-a Jeinfarcingsplate supply hopper 4 are
disposed on a turntable 40, namely a holder, so as to be symmetrlcgl
13 may be arranged in more than one line. This allows
longer heat-bonding time and hence improved bonding
strength. Alternatively, the heat-bonding time
originally required may be sub-divided to increase the
processing speed of the apparatus.

In the present invention, the 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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22 with respect to a rotation axis 40a of the turntable 40. The position of
the LS| wafer. 3 and that of the reinforcing-plate supply hopper 4 can be
selectively changed by rotation of the turntable 40, as shown 5 FIG. 7 or
B. That is, to take out each LSI 15, the turntable 40 is rotated so that the
LSI wafer 3 approaches the mounting head 7 of the mounting mechanism
8, as shown in FIG. 7. To take out each zeinfercing plate 18, on 10 the
other hand, the turntable 40 is rotated so that the supply hopper 4
approvgfjges the mounting head 7 of the mounting mechanism 8, as

shown in FIG8PAGtording t6 tHé 5é6ond éiibotiment, When ‘eagntable
reinfoucing plate 145 suppliesh the supply hopasr 4 A,ls Dipuoht pear (o
the substrate 1. This shortens the distance the reinforcing plate 18 is
conveyethtora céareespariding imdividuabpart of 4h@£inabprcmﬁmé@ﬂiﬁt€ly
substrate 1, and accordingly improves the processing efficiency of the
appar%%u%.gfé{] c.9 %%%qv%sg an %SI MSuntiny apparatds acésrdihg 1o an

third embodiment ef . the present invention. In this embodiment, the same
reference numbers refer to the identical components or corresponding
parts used in tR¢ fitst-erhBodTEntoBiAd Explariationss 25thereofareable 40

omitted, Indhe third gmbediment, an L SI wafer 3.and a reinforcing;plate
supply hopper 4 are disposed on a
mounting head 7 of the mounting mechanism 8, as shown
in FIG. 7. To take out each reinforcing plate 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
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23 slider 45, which serves as a. holder movable in directions indicated by
the arrows. Moving 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 moved so that the LS| wafer 3
approaches the mounting head 7 of the mounting mechanism 8, as
shown in FIG. 9. To take out each reinfarging-plate 18, on the other 10
hand, the slider 45 moves so that the supply hopper 4 approaches the

mounStiigdge%aqlg ofvg e o%ntmgehmechanism 8, as shown in FIG. 10.

According to the third émbodiment, aﬁer?e%f?ﬁ#%ﬁfﬁ?é’lﬁﬁlﬁa@w is

suppliad;dbe supply: happer-4415 appreachesdhe mounting heads of the. .
mounting mechanism 8. This shortens the distance the reinforcing plate

18 is ConVBYES t6 b dtFesiolRling iRdividiial partoftherfiral preduct on
the substiate. }. and Mafcelmproves the processing efficiency of the, 20

apparatus. FIG. 11 shows an LS| mounting apparatus according 1,%8%1;/
fourtiepzodirent of the present invention. In this embodiment, the same

reference numbers refer to the identical components or corresponding 25

parts used iNRE fitSt emBolfiENnE Ahdséxaniations? théfedf ate dnittdd. 1s
|nth%ﬁ¥€g1§B“¥%@PGQE@MQQUm¥¥QPpEeE§%roaches the mounting

head 7 of the mounting mechanism 8, as shown in FIG. O.
To take out each reinforcing plate 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 shortens 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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24 two mounting heads 7, two dispensers 9, two monitor cameras 10 are
used. In addition, two parallel lines of seven spaced heating heads 13 are
disposed perpendicular to the direction of the conveyance of a 5 N
substrate 1. Further, two monitor cameras 51 for monitoring the position
of a substrate are provided. The monitor cameras 51 are disposed on a
slider 50, which is moved in the axial ditection of a robot shaft 6. 10 A
component mounting operation is carried out in the mahnnelr_(;jessc(r)ibed
below. First. while moying away from an LS| wafer 3, the slider 50
mon\il'iéo@ c?(ﬂ)dr)ﬁlﬁlgnlenrﬁ }rén%%(f%l naé’péc'svi't(i)or#s:l]“ SR e ShBstrate ™y uSRiy ther

monitormcaraerasb b Afterdbe slidex 5948 maved ada.predetermined; | ¢
distance sufficient for the slider 50 to cause no mechanlcal interference,
the sfderii& 8P afPapHIgingcmechanisnd i dperated Stekb tatthe two

dis ive yery.two ¢ nent mountin

o T b et Ao g SHGor 55 11 of the SptHg e of 2
mechanismriL has moved-ahpredetermined distanegmsuficient for the
slider 11a to_cause no mechanical interference, the mounting heads 7 of
a mouURting Medlarisfh & %Fd'rfh?dhrﬂﬁgaco?ﬁﬁéﬁéﬁ@?méﬁo?é@mg‘ed~
fourthembediment is-identical to, 25,the firstembodjment inbasic .

a sl
operation. However, since the monitor cameras 51 are additiona y
providedchhé processing speed isimpiovedrection of a robot shaft

6.

A component mounting operation is carried out in
the manner described below. First, while moving away
from an LSI wafer 3, the slider 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 1la 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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25 Moreover, the monitoring of the substrate, the application of the
adhesive, and the mounting 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 times higher than in the first embodiment.
Additional advantages and modifications will readily occur to those skilled
in the art. Therefore, the invention irritst¥oader aspects is not limited to
10 the specific details and representative embodiments shown and

described hﬁ%glirr%b@%c}::ordm%y, various modifications may be made

without departing from’the  spifit oF SRopE of tHe GBRerd iivertive cortept

as defined by theappended claims:and their gquivalents kLQYD YVISE
26 WHAT IS CLAIMED IS: 1. An electronic component mounting

appafatts Eerapfsiibg: acmeuiting Belicen@) havingan apphang ehit{(d 1)
5 and.g mounting unit (8), wherein.the ggglg%]&uni&(é)l)%ggpg%% adhesive

(17) to a substrate located in a predetermined site’ fhe mounting*uni’

(8) mpunts:=m electronicrcompenent: (15)ontathe application gf then the
adhesive (17), subsequently the applying unit (11) 10 applies adhesive
(19) ontbthe HGGAtEd Electronic component (15), and the mounting unit

(8) mounts @4ditional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific 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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reinforcing plate (18) onto the application of the adhesives (19); a

conveying device (32) which conveys the 15 substrate (1) with the

electronic component (15) and reinforcing plate (18) mounted in the
predetermined site (35) by the mounting device (J) to a heating site (3%1)(?\([) WISE
and a bonding device (12) which bonds, by the 20 application of heat, the
electronic component (15) and reinforcing glate (18) on the substrate (1)
conveyed to the heating site (36) by the conveying device (32). 2. An

electronic component mounting apparatus comprising: 25 a mounting

device (J) having an applying Whit-1 1S aRé-AIMEINtIY: unit (8), wherein

the applying_unit (11) successively applies adhesive (17) to a plurality of
OV D WIS 2 LSS Qb S R R A AR Cus

areasonasu
site (%@mlg}elg'uﬂqgt:ing unit (8) successively mounts electronic
components (15) onto the corresponding applications of the adhesive

(17), subsequentytiel 5appsingenit {11 )suctessively appligs adhesive (11)
(19) onto the corresponding electronic components (15), and the

mourfRg thif (@Y ehccs iRl mbRints EWIBRIRY hsteSRPaYdmE theit (11)

corresponding applicalipps of kg adhesives (1) 1048 sUeying devige

(32) which conveys the
predetermined site (35), the mounting unit (8) mounts
an electronic component (15) onto the application of
the adhesive (17), subsequently the applying unit (11)
applies adhesive (19) onto the mounted electronic
component (15), and the mounting unit (8) mountsg a
reinforcing plate (18) onto the application of the
adhesives (19);

a conveying device (32) which conveys the
substrate (1) with the electronic component (15) and
reinforcing plate (18) mounted in the predetermined
site (35) by the mounting device (J) to a heating site
(36); and

a bonding device (12) which bonds, by the
application of heat, the electronic component (15) and
reinforcing plate (18) on the substrate (1) conveyed to
the heating site (36) by the conveying device (32).

2. An electronic component mounting apparatus
comprising:

a mounting device (J) having an applying unit (11)
and a mounting unit (8), wherein the applying unit (11)

successively applies adhesive (17) to a plurality of
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substrate (1) with said plurality of electronic components (15) and
corresponding reinforcing plates (18) mounted in the predetermined site

(35) by the mounting device (J) to a heating site (36); and 15 a bonding | | oyp WISE

device (12) which bonds, by the application of heat, said plurality of
electronic components (15) and corresponding reinforcing plates (18) on
the substrate (1) conveyed to the heating gie (36) by the conveying
device (32). 20 3. The electronic component mounting apparatus
according to claim 2, wherein the mounting unit (8) is configured to start
mourtifgdfe @e@rotioedrhpsrentd) (1IB)drfcd the camplaidnteftnened

copicalion olihe adheshe (1 losadglureliyolareas e 28 o

subst?éte?l), and’the mountmg uni IS con m

reinfareing plales 181hefsrr:the completion.of the application ofithe ng
adhesive (19) LLOYD WISE 28 to said plurality of electronic components

(15). d4pah etedtianic corhpbhentmbestivg agparatuss cospusig; &y the
mounting device (J) ,havir(wg an applying unit (11) 5 and a mounting unit

(8), WHRRiH tE aliPiyingdrlit (SRR EREY apphies SRNBSNEETPio@ )

o0 e g T ) Bty e e ThE e and

(15) e th®unting unit (8) successively mounts reinforcing
plates (18) onto the corresponding applications of the
adhesives (19);

a conveying device (32) which conveys the
substrate (1) with said plurality of electronic
components (15) and corresponding reinforcing plates
(18) mounted in the predetermined site (35) by the
mounting device (J) to a heating site (36); and

a bonding device (12) which bonds, by the
application of heat, said plurality of electronic
components (15) and corresponding reinforcing plates
(18) on the substrate (1) conveyed to the heating site
(36) by the conveying device (32).

3. The electronic component mounting apparatus
according to claim 2, wherein the mounting unit (8) is
configured to start mounting the electronic components
(15) before the completion of the application of the
adhesive (17) to said plurality of areas on the
substrate (1), and the mounting unit (8) is configured

to start mounting the reinforcing plates (18) before

the completion of the application of the adhesive (19)



10 corresponding applications of the adhesive (17); a conveying device

(32) which conveys the substrate (1) with said plurality of electronic

components (15) mounted in the predetermined site (35) by the mountiq_qom WISE
device (J) to a heating site (36); and 15 a bonding device (12) which

bonds, by the application of heat, the electronic components (15) on the
substrate (1) conveyed to the heating site{36) hy the conveying device

(32). 5. The electronic component mounting apparatus 20 according to

claim 4, wherein the mounting unit (8) is configured to start mounting the
electrbficsesrAp&ienta 116y before Hectspmlationiteapplicalibh)of the

adhesive (174) to szgid glfralit of areas on the substrate 1gl). 25 6. An
electronic comipoheht MOUNENG Hiethod RomPRSING H'ster A IRRAERCUS

applyingnpt (i) applies LLOYD WISE 29 adhesive (17) to a substrate
(1) located in a predetermined site (35), a mounting unit (8) mounts an
electronic campunent {15) dwv the apglicdtenicfdheradhesiveidd) unit (11)

subsequently the agplying unit (11) 5 applies adhesive (19) onto the ,
mourfef e CHBHR® LB pBR&RAt (18), -ant feshBultiny 6RPS) RsumMBE (11)

reinforging blate-(L8),0nigthe aprlication:Afdng :3ghesives Airaticy of
areas on a substrate (1) located in a predetermined
site (35), and the mounting unit (8) successively
mounts electronic components (15) onto the
corresponding applications of the adhesive (17);

a conveying device (32) which conveys the
substrate (1) with said plurality of electronic
components (15) mounted in the predetermined site (35)
by the mounting device (J) to a heating site (36); and

a bonding device (12) which bonds, by the
application of heat, the electronic components (15) on
the substrate (1) conveyed to the heating site (36) by
the conveying device (32).

5. The electronic component mounting apparatus
according to claim 4, wherein the mounting unit (8) is
configured to start mounting the electronic components
(15) before the completion of the application of the
adhesive (17) to said plurality of areas on the
substrate (1).

6. An electronic component mounting method
comprising:

a step in which an applying unit (11) applies



a step of conveying the substrate (1) with the 10 electronic component
(15) and reinforcing plate (18) thus mounted to a heating site (36); and a o
step of bonding, by the application of heat, the electronic component (15)L‘~O\‘ D WISE
and reinforcing plate (18) on the substrate (1) thus conveyed to the
heating site 15 (36).
- 29 -

adhesive (17) to a substrate (1) located in a
predetermined site (35), a mounting unit (8) mountsg an
electronic component (15) onto the application of the
adhesive (17), subsequently the applying unit (11)

5 applies adhesive (19) onto the mounted electronic
component (15), and the mounting unit (8) mounts a
reinforcing plate (18) onto the application of the
adhesives (19);

a step of conveying the substrate (1) with the
10 electronic component (15) and reinforcing plate (18)
thus mounted to a heating site (36); and
a step of bonding, by the application of heat, the
electronic component (15) and reinforcing plate (18) on
the substrate (1) thus conveyed to the heating site

15 (36) .



