1 20 April 2005 DESCRI PTI ON ELECTRONI C COVPONENT, = COVPONENT MOUNTI NG
EQUI PMENT, AND COMPONENT MOUNTI NG METHOD Technical Field The present

i nvention relates to an electronic conponent having a flexible
printed-circuit board (FPC board) mounted onto a liquid crystal display
board (LCD board). The invention also relates to conponent ﬂ?ﬂ&ﬂb@@

equi pnent and net hod for nounting flexiblle filmlike conponent’s |nc?uding
the FPC board on plate-like conponents including the LCD board. Background
Art Figs. 30A and 30B show an exanple of a snmall LCD board 1 suitable for
equi pnent such as nobil e phones. The LCD board 1 has a |liquid crystal
di splay section la and an el ectrodPESERLIPAAONDL havi ng ends of driver
voltage supply lines 2 disposed al ong one side edge of the board. On an
FPC board 3 that FEEGBRONED onCOMEONENThoar CCMPONENT verMOUNTEINGt is fornmed
by an 1C 4, chip conponents 5 and the 1|ike. One side edge of the FPC board
3 is provided wi tBEQRIPMENT! rBNE €6MPONAN3IaMOUN®HNChMemdmof driver voltage
supply lines 7 for the driver circuit are disposed. The el ectrode section
3a is fixed onto the electrode section Ib of the 2 20 April 2005

Technical Field

The present invention relates to an electronic

component having a flexible printed-circuit board (FPC

board) mounted onto a liquid crystal display board (LCD

board). The invention also relates to component mounting

equipment and method for mounting flexible film-like

components including the FPC board on plate-like components

including the LCD board.

Background Art

Figs. 3CA and 50B show an example of a small LCD board
1 suitable for equipment such as mobile phones. The LCD
board 1 has a liquid crystal display section la and an
electrode section‘lb having ends of driver voltage supply
lines 2 disposed along one side edge of the board. On an
FPC board 3 that is mounted on the LCD board 1, a driver
circuit is formed by an IC 4, chip components 5 and the
like. One side edge of the FPC board 3 is provided with a
electrode section 3a in which ends of driver voltage supply
lines 7 for the driver circuit are disposed. The electrode

section 3a is fixed onto the electrode section 1b of the



LCD board 1 with anisotropic conductive filmtape (ACF tape), anisotropic
conductive paste (ACP) or the like, and the driver voltage supply lines 2
of the LCD board 1 are electrically connected to the correspondi ng driver
voltage supply lines 7 of the FPC board 3. In recent years, the function

of displaying color image has been required for this type rd 1
and, accordingly, a conspicuous increase<in the nunber of g%%k&ﬁ?ﬁggr

vol tage supply lines 2, 7 has been demanded. A decrease in the pitch of
the driver voltage supply lines 2, 7 would allow the nunber of the driver
vol t age supEI% lines 2, 7 to be increased without causing increases in the
sizes of thREDPLAPP®BEr dl 1 Wikd t peiFPEropacd Gondombiwe, £ihue ttde demmase
in pitchis limted to the order of 50 pm it is difficult to achieve the
i ncrease i ntRRE) nuMrdrsodiramhes. chvndieetifod t pgeteudploP)| iorestRe Yikequianed
for displaying color inmage and the like only by the decrease in the pitch.
For exanpl ethef drievdrCDrobbage 1shaply duatsangulod tisdapepwiddrridiel! epat h
of a side of about 30 mm the pitch of the driver voltage supply lines 2,
7 is about &Depiriaadlyt emedtard ofo t bRedtiovele syRiddaary SEPPYYr | LB8Tadd S
about 768 at the maximum then the length required for the achievenent of

the nunber stpphe dineer 7velft ae FwEPhvardd mes 2 is 38.4 nm (50 (pm

multiplied by 768 (lines)), 3 20 April 2005 which is larger than the |length

of a side of the LCD board

In recent years, the function of displaying color
image has been required for this type of LCD board 1 and,
accordingly, a conspicuous increase in the number of the
driver voltage_supply lines 2, 7 has been demanded. A
decrease in the pitch of the driver voltage supply lines 2,
7 would allow the number of the driver voltage supply lines
2, 7 to be increased withoutrcausing increases in the sizes
of the LCD board 1 and the FPC board 3. However, since the
decrease in pitch is limited to the order of 50 um, it is
difficult to achieve the increase in the number of the
driver voltage supply lines 2, 7 required for displaying
color image and the like only by the decrease in the pitch.
For example, if the LCD board 1 has a quadrangular

shape with the length of a side of about 30 mm; the pitch
of the driver voltage supply lines 2, 7 is about 50 um, and
the number of the driver voltage supply lines 2 is about
768 at the maximum, then the length required for the

achievement of the number of the driver voltage supply

lines 2 is 38.4 mm (50 {(um) multiplied by 768 (lines)),



1 and cannot be fulfilled. Disclosure of Invention Accordingly, a first

obj ect of the present invention is to increase the nunber of driver
voltage supply lines in an electronic conponent having an FPC board
nounted onto an LCD board wi thout causing increase in the sizes of the LCD
board and the FPC board. A second object _of the invention 'éb ﬁglde
conponent nounting equi pnment and net hod “suitable for prodUC|ng suc

el ectroni c component. In order to achieve the first object, a first aspect
of the invention provides an electronlc conponent conprising a display
board and a ,fl X|ble rlntegh0|r board on which a driver circuit for

the displ ay’ 5 s1aFgfhe af"h 8| dSNAF I ef B haldagod dheptEP $a1én, a

first ele troQg section in_which ends of a plurality of driver voltage
supply lin RN e bt bRkl ¢de edge extending in a first direction
and a second el ectrode section in which ends of a plurality of driver
vol tage supply lines are disposed on another side edge extending in a
second direction, the first direction and the second direction crossing
each otherQﬁSQ%QﬁQﬁﬁHQﬁrﬁmﬁﬁn%#@ne the flexible printed-circuit board
having a first section in which ends of a plurality of driver voltage
supply lines 4 Z&grdin@lpb ar €idissposisieon offie tdialepedgenextiendinmgidm t he
first direction and which is placed onto the first electrode section of
t he di spl aysbdar dirance @ses edom dsenet oof | drivbeehvoltage supply lines in
an electronic component having an FPC board mounted onto an
LCD board without causing increase in the sizes of the LCD
board and the FPC board. A second object of the invention
is to provide component mounting equipment and method
suitable for producing such an electronic component.

In order to achieve the first object, a first aspect
of the invention ©provides an electronic component
comprising a display board and a flexible printed-circuit
board on which a driver circuit for the display board is
formed, the display board having a display section, a first
electrode section in which ends of a plurality of driver
voltage supply lines are disposed on one side edge
extending in a first direction, and a second electrode
section in which ends of a plurality of driver voltage
supply lines are disposed on another side edge extending in
& second direction, the first direction and the second
direction crossing each other at a predetermined angle, the

flexible printed-circuit board having a first section in

which ends of a plurality of driver voltage supply lines



ends of a plurality of driver voltage supply lines are disposed on other
side edge extending in the second direction and which is placed onto the
second el ectrode section of the display board. In the el ectronic conmponent
of the first aspect of the invention, the first and second sections of the

flexible printed-circuit board (FPC boarpd) which are provig®d WZQ&% si de
edges extending in the first and the second directions cro iﬁ? each ot her
at the predeterm ned angle are placed onto the first and the second

el ectrode sections of the display board which are provided on two side

edges ext I ngy.sim ly in_the first and the second diyections._. In

ot her vvardgf}%t hgh%h)?sgeg the ableve?lgﬁl t%%%esuep’bfr?n&r?fés in, Ehe r figettin
the first t he second el ectrode section rovi ded on, different side
cdges of t PATAH, B0% GWRSHA Fherrsedt « ABLRrbSE Hixte GUARITAAR t age
supply lines can_ be_increased without causjing increase in sizes of the

di spl ay boé‘r‘e&:%a’ﬁd‘ tHe "QF% o8P 42Y| Popgdpaarkrabiecemdt SeREipheinbwhich

printed-circuit board further conprises a cut-out hole at a connection
bet ween th@nﬂﬁrs?fsé%tPéHréﬁétﬂheggeéﬁﬁdngécﬂpdﬁagEheSpPD&Vsibhneﬁ tatree
cut-out hole allows the flexible 5 20 April 2005 printed-circuit board to
be bent sodifResEse fary stotdhrr t Heldeecemde seextendingveinel ahievelseauirtch

respect to each other. 1In the nounting of the FPC board on the display
board, direction and which is placed onto the second electrode

section of the display board.

In the electronic cdmponenf of the first aspect of the
invention, the first and second sections of the flexible
printed-circuit board (FPC board) which are provided on two
side edges extending in the first and the second directions
crossing each other at the predetermined angle are placed
onto the first and the second electrode sections of the
display board which are provided on two side edges
extending similarly in the first and the second directions.
In pther wards, the ends of the driver voltage supply lines
are arranged in the first and the second electrode sections
provided on different side edges of the display board, and
therefore the numbei of the driver voltage supply lines can
be increased without causing increase in sizes of the
display board and the FPC board.

It is preferable that the flexible printed-circuit
board further comprises a cut-out hole at a connection

between the first section and the second section.

The provision of the cut-out hole allows the flexible




therefore, the first and the second sections of the flexible board can be
easily and reliably placed onto the first and the second el ectrode
sections of the display board. A second aspect of the invention provides a
flexible printed-circuit board on which a driver circuit for a display
board is fornmed, conprising: a first section in which ends ﬂjA@ﬂnggality
of driver voltage supply lines are disposed on one side edge exténding in
a first direction; and a second section in which ends of a plurality of
driver voltage supply lines are disposed on other side edge extending in a

second direction, .the first direction and the second direction crossing
each ot her e%]%lrété?)?‘éﬂlé?‘é}ﬁi heargn Ioe%q P&Hdefo t Bhashitbee fillys tsagwhdthe
object, a third aspect.of the invention provides a conponent nounting

equi pnent Sr%‘f‘”?@ EFRECRS T PPHP| FREAESHBSNe ML thntte sPasitatte |4ach eUhponent
the plate-Ijke %onponent_havin a first Blacenent section which is

provi ded onttonéhs derwgtngn®fa thecFRE pbaessentnsddis odispilely ilsoprdyi ded
on other side edge, and the filmlike conponent having a first section to
be pl aced WhaHefierer ovilded bhrahe shde slge srdoadsewentt iorfs 20 Aprihe 2005
section to be placed which is provided on another side edge, conprising: a
first nountilfKidparbeasdf camplbei egsihy ahidr ste lsisdsl pnpdicele dhidonth&e

conponent onto the first
first and the second electrode sections of the display
board.

A second aspect of the invention provides a flexible
printed-circuit board on which a driver circuit for a
display board is formed, comprising: a first section in
which ends of a plurality of driver voltage supply lines
are disposed on one side edge extending in a first
direction; and a second section in which ends of a
plurality of driver voltage supply lines are disposed on
other side edge extending in a second direction, the first
direction and the second direction crossing each other at a
predetermined angle.

In order to achieve the second object, a third aspect
‘of the invention provides a compohent mounting equipment
for mounting a film-like component onto a plate-like
component, the plate-like component having a first
placement section which is provided on one side edge and a
second placement section which is provided on other side

edge, and the film-like component having a first section to

be placed which is provided on one side edge and a second



pl acenment
appar at us
t he second
specific,
section fo
pl ate-1i ke
section of
pl ate-1ike
pl acenment
section fo
the first
pressing f
conponent

the plate
pr e-press
filmlike

transfer s

section of the plate-like conponent; and a second nounting

for placing the second section of the filmlike conponent onto

pl acenent section of the plate-like conponent. To be nore
the first nounting apparatus conprises: an adhesive supply

r supplying adhesive to the first placenent Sec“é?f'Aﬁ{l 258@
conponent; a pre-press bondiﬁg section for aligniing the

first

the filmlike conmponent with the first placenment section of the

conponent, and pressing the fist section onto the first
section with a_ first pressing force, a final press bonding
rse%lé’é%i%qi%@lﬁq wWhateh obS oprevikded| apl pretberpsisiet asiue
pl acenent section of the plate-like component wth a second
SOER T 4 HA Ty af | ki R§Lt HeowREERg sappavates therfipladinke the

onto the first placenent section of the plate-like conponent;
transfer sddttisdn feftipsl difhgthee Hlbmelikke compporent , cand tthesfinrding

-1.i ke conmponent sequentially to the adhesive supply section,
Pdagienerdectddn,ommf titee fipbhate pt ks cbmpdhegtseatidon; sadbral

a

t he

conponent supply section for supplying the filmlike conponent
to the prempuasdng 2apppratu0@orhantihaingetheonsetdnds syafiembbe that the

ection conprises stages each provided with a recess where the

plate-likefilm-like component onto the second placement section of

the plate-like component.

To be more specific, the first mounting apparatus
comprises: an adhesive supply section for supplying
adhesive to the first placement section of the plate-like
component; a pre-press bonding section for aligning the
first section of the film-like component with the first
placement section of the plate-like component, and pressing
the fist section onto the first placement section with a
first pressing force; a final press bonding section for
pressing the first section of the film-like component onto
the first placement section of the plate-like componenf

with a second pressing force, thereby fixing the first

section of the film-like component onto the first placement

section of the plate-like component; a transfer section for
holding the plate-like component, and transferring the
plate-like component sequentially to the adhesive supply
section, the pre-press bonding section, and the final press
bonding section; and a film-like component supply section

for supplying the film-like component to the pre-press



conponent is to be | oaded, wherein the pre-press bonding section conprises

a pre-press bonding head that has a first portion for holding a portion of

the filmlike conmponent including the first section and a second portion

for holding a portion of the filmlike conmponent including the second

section, and that presses the first section of the filn}li@?L&&ﬂgeggnt
nt” 1'oade

onto the first placenment section of the 7p|ate-|ike conpone on the
i ndex stage, and wherein a depth of the recess of the stage is set so that
a clearance |arger than a thickness of the filmlike conponent is nade
bet ween the stage and the second portion of the pre-press bonding head
when t he f%QHdﬁﬂﬁtﬁQﬁﬁkﬁnthe pre-press bonding head is pressing the first
section of the filmlike coggfnent onto the first placenent section of the
pl ate-1ike conpdifents Prederabiea Bt i hheoft rams thapt beot ibhe aregesised t he
stage, interference between the pre-press bonding head and the stage is
prevent ed it@gasheetthstpmecides ofithheaf idenedd keheoepotrient pils Ha-d-iHess
bonded onto the first placenent section of the plate-like conmponent in the
pre-press doopdinegisetsi dm, beslbbided,i whéwein teld abte-prespr esndibandi ng
process can be performed. 20 April 2005 The second nmounting apparatus
conpri ses: sattddivesionprisgply meetposss dposdpRyYheadadhas vasont Eitha
second placement section of the plate-like conponent; a pre-press bonding
section fopoaltiign nfot hdoledend sepbir®iodfl dfNe€the film-like component
including the first section and a second portion for
holding a portion of the film-like component including the
second section, and that presses the first section of the
film~like component onto the first placement section of the
plate-like component loaded on the index stage, and wherein
a depth of the recess of the‘ stage is set so that a
clearance larger than a thickness of the film-like
component is made between the stage and the second portion
of the pre-press bonding head when the first portion of the
pre-press bonding head is pressing the first section of the
film-like component onto the first placement section of the
plate-like component.
With such a setting of the depth of the recess of the
stage, interference between the pre-press bonding head and
the stage is prevented when the first section of the film-
like component is pre-press bonded onto the first placement
section of the plate-like component in the pre-press

bonding section, resulting in that a reliable pre-press

bonding process can be performed.




filmlike conponent with the second pl acenent section of

conponent ,
section; a

the filmlike

and pressing the second section onto the second pl acenent
final press bonding section for pressing the second section

| i ke conponent with a second pressing force, thereby fiXingﬁ%f@ﬁﬂ Bﬁgnd

section of

the filmlike conponent onto the second placene

the plate-like conponent; and a transfer section for transferring the

pl ate-1ike

conponent and the filmlike conmponent of which the first

section has been fixed onto the first placenent section of the plate-

conponent sequenthél ISgaad hecudhesyvearpans s ecompniseshe gr caghessve
bondi ng section, and the final press bonding section, wherein the transfer
section conpepPBeE aseéctson hbdbdi nguppthangsnadbeshokdi agtbhetpkat eetbka

conponent,

a second hol ding nechanismfor holding the portion of the

filmlike cohpoementi sectidiong dfhecHd rslaseelike, canghonerithi ra pebdbpgss
mechani sm for holding the portion of the filmlike conmponent | ncluding

second sectbamdiagd sedteiehn fidre thigdihgl ding rBchsmi sBNnAlds tBe the

filmlike
April 2005

conponent with the second section separated fromthe second

plheebbré sepigpterd Whenplaie- kkkenaonponeateh et iaghesk

supply section, and rel eases the second section of the filmlike conpo

in the pre
per form ng

-fH@splherdiAges edh@netle S8AORME SN nehgﬁ%@&%d Ss&«?ﬁggh

rel1ably and snmoothly the application of adhesive and
onto the second placement section; a final press bonding

section for pressing the second section of the film-like
component onto the second placement section of the plate-
like component with a second pressing force, thereby fixing
the second section of the film-like component onto the
second placement section of the plate-like component; and a
transfer section for transferring the piate—like component
and the film-like component of which the first section has
been fixed onto the first placement section of the plate-
like component sequentially to the adhesive supply section,
the pre-press bonding section, and the final press bonding
section, wherein the transfer section comprises a first
holding mechanism for holding the plate-like component, a
second holding mechanism for holding the portion of the
film-like component including the first section, and a
third holding mechanism for holding the portion of the
film-like component including the second section, and
wherein the third holding mechanism holds the film-like

component with the second section separated from the second

the plate-Ilike

of

conponent onto the second placenment section of the plate-

ectron of

l'i ke

t he

9 20
ve

nent
e of



pre-press bondi ng operation, because the filmlike conponent is held with
the second section separated from the second placenent section of the

pl ate-1i ke conmponent in the adhesive supply section and the second section
of the filmlike conmponent is released in the pre-press bonding section,
as described above. To be nmore specific,gthe pre-press bond'?ag\ ifféd5°” of
the second nounting apparatus conprises: a recognition sec oW tor

recogni zing the plate-like conponent and the filmlike conponent; and an
alignment head for holding the second section of the filmlike conponent,
novi ng the_,second, sectiqn of t filmlike c onent on a basis of
recogni ti oRBYPREL e E6GT 1O 0N Fectlitth, H#i#% i FRTRONERE sdBonfhe
section mﬁtggthe second _pl acenent sectjon of the plate-like conponent.

Fur t her nor BA8FELVE SHPPYY 15€ I&on b FRiSRFE B8 a3 ec0Rdr 8ReELeBrpdi ses

a carry-in_section for supplying to the transfer section the plate-Ilike
component tBAJELRB-Rike: IGoR® Adhtthst R ese BordingeseFbhohas been
fixed onto the first placement section of the plate 10 20 April 2005 |ike
conponent. The &Bersgaprsbcapvntivgomashime fis nebphblecanpopentosnpingat
the second section is separated fromthe second placenent section of the
pl at e- | i kerebipbhenandansroatipbyi bet el iatad:iark eo £ omplbwesritvearmhnd hehe
filmlike conponent to the transfer section while retaining
pre-press bonding operation, because the film-like
component is held with the second section separated from
the second placement section of the plate-like component in
the adhesive supply section and the second section of the
film-like component is released in the pre-press bonding
section, as described above.

" To be more specific, the pre-press bonding section of
the second mounting apparatus comprises: a recognition
section for recognizing the plate-like component and the
film-like component; and an alignment head for holding the
second section of the film-like component, moving the
second section of the film-like component on a basis of
recognition by the recognition section, thereby aligning
the second section with the second placement section of the
plate-like component.

Furthermore specifically, the second mounting
apparatus further comprises a carry-in section for

supplying to the transfer section the plate-like component

and the film-like component of which the first section has

been fixed onto the first placement section of the plate-




deformation of the-filmlike conponent. The conponent nounting equi pnent
preferably conprise a transporting apparatus that connects the first
nounting apparatus and the second nounting apparatus, and that transports
fromthe first nounting apparatus to the second nounting apparatus the

pl ate-1i ke conmponent and the film I|ike conponent of whicht#¢%£#r§©5
section has been fixed onto the first plldcenent section of B? e-1ike
conponent by the first nounting apparatus. The plate-like conponent and
the filmlike conmponent may be transported fromthe first nounting
apparatus to the second nounting apparatus by manual operation or other
transfer appdatusnponémbut phevisiop-of thethbaNSRENMMY) tBRPaF BLwS] i For
exanpl e, the plate-like conmponent is a liquid crystal display board, and

the filmlidenmapeness tha8 theexddondrddtiethei § §UskpaQard O M chha
driver circuit for the liquid crystal display board is fornmed. However,

the pl at e- IgkedNpLaeBhchs AcHidH tEd Ttﬁet &ﬂalﬁélluﬁkec%ﬁ@%(egtsp'é’r}’d

board but may be, for exanple, an el ectrolun nescence devi devi ce),

a plasme disgjamidd 20n6pr id1 AU panel coRbBhen? Cument Lagal Arimtegpoard

or the like. The filmlike conponent IS no I|n1te to the erX|

printed- cidgiidndinard oyt gRY betrél?éfﬁfa”péeec Poh @PEHCA] L1 er . pal ﬁlﬁ%‘gcg

(TCP) or the lI'ike. A fourth aspect e |nven I on provides a hou
deformation of the film-like component.

The component mounting equipment preferably comprise a
transporting apparatus that connects the first mounting
apparatus and the second mounting apparatus, and that
transports from the first mounting apparatus to the second
mounting apparatus the platé—like component and the film-
like component of which the first section has been fixed
onto the first placement section of the plate-like
component by the first mounting apparatus. The plate-like
component and the film-like component may be transported
from the first mounting.apparaﬁus to the second mounting
apparatus by manual operation or other transfer apparatus
without provision of the transporting apparatus.

For example, the plate-like component is a 1liquid
crystal display board, and the film-like compconent is a
flexible printed~circuit board on which a driver circuit
for the liquid crystal display board is formed. However,
the plate-like component 1is not limited to the liquid
crystal display board but may be, for example, an

electroluminescence device (EL device), a plasma display




apparatus for nounting a filmlike conponent onto a plate- |ike conponent,
the plate-like conponent having a first placenent section provided on one
si de edge and a second placenent section provided on other side edge, and
the filmlike conponent having a first section to be fixed provided on
one side edge and a second section to be {ixed provi ded onzghﬂﬁﬁngge
edge, conprising: an adhesive supply sectton for supplying adhesive to the
first placenent section of the plate-like conponent; a pre-press bonding
section for aligning the first section of the filmlike conponent with the
first placenent_section of the plate- |ike conponent, and pressing the

first sectiBDAN®ht 6PPRE, i FORVSPAdeRadt Pidattiesh BRatd 0¥ Eee pikesi nghe
force; a final press bonding section for pressing the first section of
the filmlikélBokbbReROMBANENLNA Sf NPt Limdd@eeriio sdee i Dhexbple hprphiaed-| i ke
conponent with a second pressing force, thereby fixing the first section
of the fil nfirReitorpomedt buto may fPest Buceamampbect iontepet hearrier
pl ate-1i ke conmponent; a transfer section for holding the plate-Ilike
conponent, PankageanSCBIr pmgthke lpkat.e-1i ke conponent sequentially to 12 20
April 2005 the adhesive supply section, the pre-press bonding section, and
the final press Bofidumghsecipent; afdthef iimgdntkison cpapeoneris suppbyngeati on
for supplying the filmlike conponent to the pre-press bonding section. A
fifth aspecdppirstesi fiventoun inayigesi bnAbUkéi BGmponent onto a plate-
like component, the plate-like component having a first
placement section provided on one side edge and a second
placement section provided on other side edge, and the
film-like component having a first section to be fixed
provided on one side edge and a second section to be fixed
provided con other side edge, comprising: an adhesive supply
section for supplying adhesive to the first placement
section of the plate-like component; a pre-press bonding
section for aligning the first section of the film-like
component with the first placement section of the plate-
like component, and pressing the first section onto the
first placement section with a first pressing force; a
final press bonding section for pressing the first section
cf the film-like component onto the first placement section
of the plate-like component with a second pressing force,
thereby fixing the first section of the film-like component
to the first placement section of the plate-like component;

a transfer section for holding the plate-like component,

and transferring the plate—like component sequentially to




apparatus for nounting a filmlike conponent onto a plate- |ike conponent,
the plate-like conponent having a first placenent section provided on one
si de edge and a second placenent section provided on other side edge, and
the filmlike conponent having a first section to be fixed provided on
one side edge and a second section to be fixed provided °”:Rﬁﬁﬁﬁ266§e
edge, conprising: an adhesive supply setZion for supplying adhiesive onto
t he second placenent section of the plate-like conponent; a pre-press
bondi ng section for aligning the second section of the filmlike
conponent with the second placenment section of the plate- |ike conponent,
and pressi bget Bédhsedomed ssyptlivorsarttion hehs quontbpéasebentdingckieat ivirt,h a
first pressing force; a final press bonding section for pressing the
second secahdn thé tHenkill npkieke cbopdirgt sateibhe saadndapl &gement ke
section of the plate-like conponent with a second pressing force, thereby

fixing thecempendnsectduppf thectidm | ke cuEpARENRig ONERet heigacantke
pl acement section of the plate- |ike conponent; and a transfer section for

transferriggmpBAenk! &betH&k e reomenanthah ddesddt fahi ke conponent of which
13. 20 April 2005 the first section has been fixed to the first placenent

section of the Bl gtgthi ke LPYCHN S SGHAN A Yty iHes édﬁsgg\é InﬁlJppl y

section, the pre-press bonding section, and the final press g

sect | on. Magpetachie s ARRhalti P I dAY Y SordpéiinbobA89a BERRALS™M Tor
like component, the plate-like component having a first
placement section provided on one side edge and a second
placement section provided on other side edge, and the
film-like component having a first section to be fixed
provided on one side edge and a second section to be fixed
provided on other side edge, comprising: an adhesive supply
section for supplying adhesive onto the second placement
section of the plate-like component; a pre-press bonding
section for aligning the second section of the film-like
component with the second placement section of the plate-
like component, and pressing the second séction onto the
second placement section with a first pressing force; a
final press bonding section for pressing the secona section
of the film-like component onto the second placement
section of the plate-like component with a second pressing
force, thereby fixing the second section of the film-like
component onto the second placement section of the plate-
like component; and a transfer section for transferring the

plate-like component and the film-like component of which



pl ate-1i ke conmponent, a second hol di ng nmechanismfor holding a portion of
“the filmlike conponent including the first section, and a third hol di ng
mechani smfor holding a portion of the filmlike conponent including the
second section, and wherein the third hol di ng mechani sm hol ds the
filmlike conponent with the second section separated from ﬁ&y&wﬁﬁﬁﬁﬁd
pl acenment section of the plate-like conmp nt in the adhesi'Ve 'supply
section, and releases the second section of the filmlike conponent in the
pre-press bonding section. A sixth aspect of the invention provides a
conponent untjing nethod for nounting a filmlike conponent onto a
Saperent

plate-1ike , SeRblpnahas| prencoipedetie e fiost mlacepertenent
section provided on one side edge and a second placenment section provided
on ot her si¥RFelRR, ohnthet Réatprmlkekeorpapensnis dumaanty sl ¥y rixe sleetion to
be fixed provided on one side edge and a second section to be fixed
provi ded ortdreRive| gerplijeseokpensi hhe prracpmgsshédrdistg sectiam, ointdhe
filmlike conponent to the first placenment section of the plate-Iike
conmponent ; il plrel ngrese bendhdglde20idpy i Wh2@@S nseartd arrafstde filmlike
conponent onto the second placenent section of the plate-like conmponent.
Bri ef Descrigttiiom diaviegDrafings Folthey abichehd sandoadimitages et he
present invention will becone clear fromthe follow ng description taking
i n conj unctplaten X ke heompehent pdaesbodhieAbsding mechanism for

holding a portion of the film-like component including the

first section, and a third holding mechanism for holding a

portion of the film-like component including the second

section, and wherein the third holding mechanism holds the

film-like component with the second section separated from

the second placement section of the plate-like component in

the adhesive supply section, and releases the second

section'of the film-like component in the pre-press bonding

section.

A sixth aspect of the invention provides a component

mounting method for mounting a film-like component onto a

plate-like component, the plate-like component having a

first placement section provided on one side edge and a

second placement section provided on other side edge, and

the film-like component having a first section to be fixed

provided on one side edge and a second section to be fixed

provided on other side edge comprising: placing the first

section of the film-like component to the first placement

section of the plate-like component; and placing the second




thereof with reference to the acconpanying drawings, in which: Fig. 1Ais

a perspective viewillustrating an electronic conponent conposed of an LCD
board and an FPC board according to an enbodi ment of the invention; Fig.
| B is an expl oded perspective viewillustrating the electronic conponent;

Fig. 2 is a perspective view illustrating,a conponent rmun?’ n Eg@éegrrent
according to the enbodinent of the invention; Fig. 3 is a 8/%5 e view

illustrating a first nounting apparatus; Fig. 4 is a perspective view
illustrating a second nounting apparatus; Fig. 5 is a partial perspective

view il lustrati. a rryzin sjider of the first nmpunting apparatus; Fig.
6 is a partia lggiéf%gfh%efﬂﬂgﬂi+¥?d%??%ﬁ?%ﬁ{apntanggiﬁe%8§§pof the first
nount i ng apparatus; 15 20, Apri 005 Fig. 7,is a partial perspective view
i |lustrati gaﬁm%%e%?é%g‘g %# e Hf?’g?“%ﬁﬁtFﬁﬁpaﬁﬁéﬁat us; Fig. 8is a

schematic partial sectional viewtaken along the line VIII-VIII in Fig. 7;
Fig. 9 is a partial perspective viewillustrating a suction head of the
first nounting apparatus; Fig. 10 is a perspective viewillustrating a

pre-press BEaFd Messedhtoipvfof nehg iPsawim@dt i ng appar at us;

Further objects and advantages of the present
invention will become clear from the following description
taking in conjunction with the preferred embodiments
thereof with reference to the accompanying drawings, in
which:

Fig., 1A 1is a perspective view illustrating an
electronic component composed of an LCD board and an FPC
board according to an embodiment of the invention;

Fig. 1B is an exploded perspective view illustrating
the electronic component;

Fig. 2 is a perspective view illustrating a.component
mounting equipment according to the embodiment of the
invention;

Fig. 3 1is a perspective view illustrating a first
mounting apparatus;

Fig. 4 is a perspective view illustrating a second
mounting apparatus;

Fig. 5 is a partial perspective view illustrating a
carry-in slider of the first mounting apparatus;

Fig. 6 is a partial perspective view illustrating a

carry-in head of the first mounting apparatus;




Fig. 11 is a partial perspective viewillustrating a carry-out head of the
first nmounting apparatus; Fig. 12 is a partial perspective view
illustrating a carry-out slider of the first nounting apparatus; Fig. 13
is a partial perspective viewillustrating a carry-in slider of the second

nounting apparatus; Fig. 14 is a partial ;gerspective view ilJ.u h1g @
carry-in head of the second nmounting appégatus; Fig. 15 is goﬁgﬁﬁ?g?Q
perspective view illustrating an index stage of the second nounting
apparatus; Fig. 16 is a perspective viewillustrating a pre-press bonding
section of the ﬁgcond nDuntinﬁ aﬁfaiatus; Fig. 17 is a partial perspective
viewillustratidg%® Sudfich PRhk!dt PRESPECSATenOUHRW ndlapsaratdsy my. 18

is a partial perspective viewillustrating a carry-out head of the second
nmount i ng adﬁ‘é&dﬁ wtags I 1he sEHrpartewit pedg spERREaEUFIiew i | lustrating a 16
20 April 2005 carry-out slider of the second nounting apparatus; Fig. 20 is
a schematic pl afad-ewdi |12istr a$¢rgmates abartyradcessssiohad cohpendrken
nmounting nethod according to the enbodiment of the invention; Figs. 21A to
21D are peRdpd& ithe iigws YBEI-VITLsimakisg Wounting processes in the first
nounting apparatus; Figs. 22A to 22D are perspective views for
Fig. 9 is a partial perspective view illustrating a
suction head of the first mounting apparatus;
Fig. 10 is a perspective view illustrating a pre-press
bonding section of the first mounting apparatus;
Fig. 11 is a partial perspective view illustrating a
carry-out head of the first mounting apparatus:
Fig. 12 is a partial perspective view illustrating a
carry-out slider of the first mounting apparatus;
Fig. 13 is a partial perspective vieﬁ illustrating a
carry-in slider of the second mounting apparatus;
Fig. 14 is a partial perspective view illustrating a
carry-in head of the second mounting apparatus;
Fig. 15 is a partial perspective view illustrating an
index stage of the second mounting apparatus;
Fig. 16 is a perspective view illustrating a pre-press
bonding section of the second mounting apparatus;
Fig. 17 is a partial perspective view illustrating a
suction head of the second mounting apparatus;
Fig. 18 is a partial perspective view illustrating a

carry-ocut head of the second mounting apparatus;

Fig. 19 is a partial perspective view illustrating a



Il lustrating nounting processes in the second nounting apparatus; Figs.
23A and 23B are perspective views for illustrating an operation of the
carry-in slider of the second nounting apparatus; Figs. 24A to 24E are
perspective views for illustrating an alignment of an FPC board with an
LCD board by a pre-press bonding head of_ the second nnuntiqg}Aﬁﬁggp tus;
Fig. 25 is a perspective viem/iIIustratiﬂdsanother exanpl e y-in
slider provided in the second nounting apparatus; Fig. 26 is a schematic
partial sectional viewtaken along the Iine XXVI-XXVI in Fig. 25; Fig. 27

is a perspective view illustrating another exanple of a carry-in slider
provi ded i rF#feyseebnalifstneifn§hgppacands mountiggAmpna@ossFig. 28 is a
partial sectional view taken along the line XXVIII1-XXVIIIl in Fig. 27; Fig.

29 is a perspectFig. v2Bwiis laussehrnalyli anpl arr viewanpllesifrat ivay rgvenailli der
provided in the second nounting apparatus; Fig. 30A is a perspective view
i |l ustrati rigrecesodsenti anatompesenbninoundiponend tmdpased rdfina; LD bhar d
and a conventional FPC board; and

embodiment of the invention;

Figs. 213 to 21D are @perspective views for
illustrating mounting processes in the first mounting
apparatus;

Figs. 22A to 22D are perspective views for
illustrating mounting processes in the second mounting
apparatus;

Figs. 23A and 23B are ©perspective views for
illustrating an operation of the carry-in slider of the
second mounting apparatus;

Figs. 24A to 24E are perspective views for
illustrating an alignment of an FPC board with an LCD board
by a pre-press bonding head of the second mounting
apparatus;

Fig. 25 1is &a perspective view _illustrating another
example of a carry-in slider provided in the second
mounting apparatus;

Fig. 26 is a schematic partial sectional view taken
along the line XXVI-XXVI in Fig. 25;

Fig. 27 1is a perspective view illustrating another

example of a carry-in sliderl provided in the second

mounting apparatus;



Fig. 30B is an expl oded perspective view illustrating the conventi onal

el ectroni c conponent. Best Mdde for Carrying Qut the Invention Preferred
enbodi nents of the invention will be described in detail with reference to
drawi ngs. An el ectroni c conponent 10 according to the enbodi nent of the

invention shown in Figs. 1A and 1B conprises a liquid crystal,di y
board (LCD board) 11 and a flexible priﬁ¥%d-circuit board ééﬁﬂgggggﬁ) 12

nounted onto the LCD board 11. In the LCD board 11, liquid crystal resin
is enclosed between two enclosure plates 14 and 15 made of resin. The LCD
board 11 has a liquid crystal display section Ila and has first and second
el ectrode secti onsgl | B8anids | ac pertd alr esechioeadf vtileer bbaken( alsimde theat ed
at the inner side of a equipnment when the board is installed in the

equi prent ) .1ir&e 2KVWPIT+XRUDEI The Figst 2@k ectrode section Il b, where ends of
a plurality of driver voltage supply lines 17a are arranged, is provided
on one side edgerext erdi ndsi ra apkirspleatiinect voawAl §116Bttheiagheindendr t he
second el ectrode section 11c, where ends of a plurality of driver voltage
supply |inescalfhl @r eof arg anggdry-snpr evided opraraideer sivle tadge sxtsndi ng
in a second direction A2. In this enbodinent, the first direction A and
t he second Mt @ada £4088§; each other at nearly right angles, therefor
the first el ectrode

Fig, 30A is a perspective view illustrating a
conventional electronic component composed of a LCD board
and a conventicnal FPC board; and

Fig. 30B is an exploded perspective view illustrating

the conventional electronic component.

Best Mode for Carrying Out the Invention

Preferred embodiments of the invention will be
described in detail with reference to drawings.

An electronic component 10 according to the embodiment
of the invention shown in Figs. 1A and 1B comprises a
liquid crystal display board (LCD board) 11 and a flexible
printed-circuit board (FPC board} 12 mounted onto the LCD
board 11.

In the LCD board 11, liquid crystal resin is enclosed
between two enclosure plates 14 and 15 made of resin. The
LCD board 11 has a liquid crystal display section 1lla and
has first and second electrode sections 11lb and 1llc on a
rear side of the board (a side located at the inner side of

a equipment when the board is installed in the equipment).



section lib and the second el ectrode section 11c forma shape like a
letter L in plan view. At one end of the first electrode section ilb, one
end of the second electrode section 11c, and a connection of the first

el ectrode section Il b and the second el ectrode section | 1c are provided
marks lid, Ile, and |If, respectively. By these marks lid, Jdg.. [1f, a
conponent nounting equi prent 30 that w RB be described bel gﬁ’ﬁj&gg zes a
position and a posture of the LCD board 11. The FPC board 12 is conprised
of a base film19 nmade of flexible filmon which a conductor |ayer is
printed. On the FPC board 12, a driver circuit is configured by an |IC 4,
chi p conpofféret < ixstandl ¢derddéesebhianbdilbomwhifeacends def af pllluer ARG poar d
12 in Figs. 1A and 1B are provided a first and a second sections 12a and
12b to be bifxedirifee fivsltagectswppllva Lsngsovidad apeonarsiafigerjge is
extending in the 19 20 April 2005 first direction Al, and the second

section 12pricsrie@Viddebn s ddesd@e dex ee9ei eyt endhngiratt He reeaaeh Al.
direction A2. In the first and the second sections 12a and 12b are

arranged epgs tfe NN ahbhd, Obhdr ise@onild1age: adp! yebt D68 1252 Mb2lb,
respectively. As described above, the first direction Al and the second

direction AZ4a QS £astuphiery 8k Hirg‘%tezawl%géi%ﬁﬁf{f%L%ﬁ%ssng! Ul

2a
and the second section 12b form a shape like & lett'er 'an view. At

?ﬁtehcgprgzngfgﬁaﬁgﬁ,{ ﬁfgs Zggléugggﬁgﬂ%nar&n&&?é@ dedaeMUdtR 12 ddidgd iy phich
second direction AZ2. In this embodiment, the first
direction Al and the second direction A2 cross each other
at nearly right angles, therefor the first electrode
section 1lb and the second electrode section llc form a
shape like a letter L in plan view. At one end of the
first electrode  section llb, one end of the second
electrode section 1lc, and a connection of the first
electrode section 1lb and the second electrode section 1llc
are provided marks 11d, 1lle, and 11f, respectively. By
these marks 11d, 1lle, and 11f, a component mounting
equipment 30 that will be described below recognizes a
position and a posture of the LCD board 11.

The FPC board 12 is comprised of a base film 19 made
of flexible film‘on which a conductor layer is printed. On
the FPC board 12, a driver circuit is configured by an IC 4,
chip components 5, and the like. On a bottom surface side
of the FPC board 12 in Figs. 1A and 1B are provided a first

and a second sections 12a and 12b to be fixed. The first

section 12a is provided on one side edge extending in the



30 that will be described bel ow recognizes a position and a posture of the
FPC board 12. At both ends of the second section 12b are simlarly

provi ded nmarks 12e and 12f by which the conponent nounting equi prent 30
recogni zes the position and the posture. At a connection between the first
section 12a and the second section 12b bs provi ded a cut-o?bAtbﬁl quﬁz wher e
a rectangul ar portion. of the base fiI%\lQ has been cut ouf. Y/ e

provi sion of the cut-out hole 22, the FPC board 12 is divided into a first
portion 12g, a second portion 12h, and a link portion 12i that |inks the
portions 1

2g and 12h.  The_first portion 129 i ncludes e first secfiopon 12a
and an aﬁé%ﬁﬁaqiﬁﬁﬁﬁﬁﬁﬂ %&eaaQngkﬁh§EEQﬁaa§?§Qﬁo?thghﬁﬁ P& ts 5
and the like are mounted. On the other hand, _the second portion 12h
i ncl udes Cie @ekeRdsdeet iesige 2extanddngy ipr the el ALEFCEEOPh § nk
portion 12i is smaller than widths of the first portion 128 and the second
portion 12 &bet hfirstheandsdhg | merpndh spetiphie pdeei omnd2ilPendsre
easily. The first and the second sections 12a and 12b of the FPC board 12
are respeettinagigedlaotsl awhta pherdlity afiddrheersvedhagel ssprdde sidw@s ons
11b and 11c of the LCD board 11 wth anisotropic conductive filmtape (ACF
tape), an@ltzheandir 2Uby velspagd isagipt.y | Raeslebrta idmed! 1ahooé, t tbeLDdsward 11
are electrically connected to the corresponding driver voltage supply
| i nes 2laddnéddtlinrofAl hanBPEHeoasak-di?d direction A2 cross each other
at right angles, and the first section 12a and the second
section 12b form a shape like a letter L in plan view.
At both ends of the first section 12a are provided
marks 12c and 12d by which the component mounting equipment
30 that will be described below recognizes a position and a
posture of the FPC board 12. At both ends of the second
section 12b are similarly provided marks 12e and 12f by
which the component mounting equipment 30 recognizes the
position and the posture.
At a connection between the first section 12a and the
second section 12b is provided a cut-cut hole 22 where a
‘rectanqular portion.of the base film 19 has been cut out.
By the provision of the cut-out hole 22, the FPC board 12
is divided into a first portion 12g, a second portion 12h,
and a link portion 12i that links the portions 12g and 12h.
The first portion 12g includes the first section 12a and an
area (a component area 12j) where the IC 4, the chip

components 5 and the like are mounted. On the other hand,

the second portion 12h includes the second section 12b. A



I nstead of ACF tape, anisotropic conductive paste (ACP) or the |like may be
used to place the first and the second sections 12a and 12b of the FPC
board 12 onto the first and the second el ectrode sections |1b and |l c of
the LCD board 11. In the el ectronic conmponent 10 of the enbodinent, as
descri bed above, the first and the second sections 12a and Rlﬁ?05$e FPC
board 12 which are provided on the two s2@e edges extendind i P I rst
and the second directions Al and A2 crossing each other at right angle are
pl aced onto the first and the second el ectrode sections | 1b and | 1c of

the LCD board 11 which are provided on the two side edges extending

simlarly wpdthepfli ot tand Ik seeendodi Leet ignsmaAlleandtfh widohbebt
wards, the ends of the plurality of driver voltage supply lines 17a and

17b are regRecteiivalty p?:slx@:ﬁbp(\pwl; 3800 tHd addesnd npbke ibinr sitargndsé hensecond
el ectrode sections II'b and Ilc provided on different side edges of the LCD

board  11.¢ ﬁﬁesﬁ%sg' iim Ghe jRUERer 16y %x%afr?rlzfplﬁag&sswgiy lines 17a

and 17b in oard 11 can be i'ncréased without causing increase of

sizes of the LCP,R0gnG okl 408 +hAe SERGROULL diond 01 26X 3 ot fo f NERECD

board 11 has an outsi nSion Sof ~about mmin [engt one side and

the number FaF PRETH i for =0l age SURRYY 17 1iEZed ne0itdbel 2ae 20AU' BR P
pp I"I'nes _

second electrode sections 11b and 1lc of the LCD board 11
with anisotropic conductive film tape (ACF tape), and the
driver voltage supply lines 17a and 17b of the LCD board 11
are electrical;y. connected to the corresponding driver
voltage supply lines 2la and 21b of the FPC board 12.
Instead of ACF tape, anisotropic conductive paste (ACP) or
the like may be used to place the first and the second
sections 12a and 12b of the FPC board 12 onto the first and
the second electrqde sections 1lb and 11lc¢ of the LCD board
11,

In the electronic component 10 of the embodiment, as
described above, the first and the second sections 1l2a and
12b of the FPC board 12 which are provided on the two side
edges extending in the first and the second directions Al
and A2 crossing each other at right angle are placed onto
the first and the second electrode sections 1lb and llc of
the LCD board 11 which are provided on the two side edges
extending similarly in the first and the second directions

Al and AZ. In other wards, the ends of the plurality of

driver voltage supply lines 17a and 17b are respectively



17a and 17b in the first and second el ectrode sections lib and lic is
approximately 384 in each section at the maxi num (approximately 768 in
total in the first and second electrode sections 'Ilb and lic). This
degree of the nunmber of the driver voltage supply lines 17a and 17b
permts a sufficient color display function to be perform&*%0 }gﬁr,gbﬁgel ow,
conponent nounting equi prent and nmethod 2bf the invention stfi | or the
production of the electronic conponent 10 will be described. As shown in
Fig. 2, the conponent nounting equi pment 30 conprises a first nounting
machi ne 31 for placing the first section 12a of the FPC board 12 onto the
first el eatrratdgesiedn dhe |fireft tarel UCER arahd le bodt nodecsadt ippentlilig
apparatus 32 for placing the second section 12b of the FPC board 12 onto
t he secondaeldedirodersecdé®nohl eidffe22n?0 $fpdé | e2685 ife #iE bobr hokk.d The
conponent nounting equi pnent 30 al so conprises a transporting apparatus 33

that conneghs thes Ai psbulBynttiheg rapilssnt o8 3hearit ivher secdudgaDEMpply
apparatus 32. Moreover, the conponent nounting equi pnent 30 has a

control | er 134e@ONNest @ehdt O1 THi MinNgrieb eTRIM ShEHER 1aS &aRY DEDinLS edkd i 1
cylinders included in the first nounting apparatus 31, the second nounting

apparatus Genotd dfifsidgnsferthay 8aPAiAldl 98 chbe [RANIEEh i 134 and
controls the driving elenents included in the first nounting apparatus 31,

the second pRunting appanat us 32,

For example, if the LCD board 11 has an outside
dimension of about 30 mm in length of one side and the
pitch of the driver voltage supply lines 17a and 17b is
about 50 um, the number of the driver voltage supply lihes
17a and 17b in the first and second electrode sections 1llb
and llc is approximately 384 in each section at the maximum
(approximately 768‘ in total in the first and second
electrode sections 11b and 1llc). This degree of the number
of the driver wvoltage supply lines 17a and 17b permits a
sufficient color display function to be performed.

Hereinbelow, component mounting equipment and method
of the invention suitable for the production of the
electronic component 10 will be described.

As shown in Fig. 2, the component mounting equipment
30 comprises a first mounting machine 31 for placing the
first section 12a of the FPC board 12 onto the first
electrode section 11b qf the LCD board 11 and a second
mounting apparatus 32 for placiﬁg the second section 12b of

the FPC board 12 onto the second electrode section 1lc of




and the transporting apparatus 33 on the basis of instructions inputted
fromrecognition caneras and various sensors included in the first
nount i ng apparatus 31, the second nounting apparatus 32, and the
transporting apparatus 33 and instructions inputted froma control panel
35. The first nounting apparatus 31, the second nounting a at §2, and
the transporting apparatus 33 may have 2heir respective co%@ﬁ%ﬂlgﬁg and
their respective control panels. The first nounting apparatus 31 will be
described initially. In the acconpanying draw ngs, Fig. 3 shows the
overall structure of the first nmounting apparatus 31 and Figs. 5 to 12

show structuees.cof poaridous .parmhse aforipgundntl sfounbimd | aguappanat 88 3l.soAs
shown in Fig. 3, the first nounting apparatus 31 23 20 April 2005 has a

carry-in seehbeis4@ for andsddwr iy L@BPQQ&ftﬁhslliiBntﬂlat heappartat ushand a
rotating transfer section 50 for transferring boards 11 fed fromthe

carry-in segtisen 4Quntidde Apparatus LED. AhaundHde sotahinImbiaRIiRy

section 50 are provided a hand over section 60, an ACF supply section 70,

a pre-pressoRapding Sofl | OoiRovdhd aié NBbnPbRSAL MRS PIhECELLaBnRe | 1

addi tion, I'rst nmounting apparatus 31 has a carry-out Section 100 for

oY onog306 T St o R £ St ced 2l i cbrbhodc T dieher

as servo motors and air cylinders included in the first
mounting apparatus 31, the second mounting apparatus 32,
and the transporting apparatus 33. The controller 34
controls the driving elements included in the first
mounting apparatus 31, the second mounting apparatus 32,
and the transporting apparatus 33 on the basis of
instructions inputted from recognition cameras and various
sensofs included in the first mounting apparatus 31, the
second mounting apparatus 32, and the transporting
apparatus 33 and instructions inputted from a control panel
35. The first mounting apparatus 31, the second mounting
apparatus 32, and the transporting apparatus 33 may have
their respective controllers and their respective control
panels.

The first mounting apparatus. 31 will be described
initially. In the accompanying drawings, Fig. 3 shows the
overall structure of the first mounting apparatus 31 and
Figs. 5 to 12 show structures of various parts of the first
mounting apparatus 31.

As shown in Fig. 3, the first mounting apparatus 31



The carry-in section 40 has a carry-in slider 41 and a carry-in arm42.
The carry-in slider 41 has a guide rail 4la and a slide plate 41b that is
driven by an air cylinder Si to reciprocate linearly in a direction of an
arrow Bl on the guide rail 4la. As shown in Fig. 5 a loading plate 41c on
whi ch an LCD board 11 is to be | oaded ia fi.xed to the slide g&ﬁﬁg %gb. In
the |l oading plate 41c are provided a p arality of suction hol €s g . These
suction holes 41d are connected to a vacuum punp Pl so that an LCD board
11 can be sucked and held on the |oading plate 41c. On the |I|oading plate
41c are provided pins 4le for the alignment of the LCD board 11. The

| oadi ng plhatse A Iarryfikesecbliemed0 sforecprayéng1pnwilCR Pvege Hal tihtar

Hol es 41g in which these bolts 41f are inserted have a shape that is not a
24 20 Aprithe0Gpmpardtent and| @ butota tding otiredisdldn psiegivlamatoh go¥ture
of the loading plate 41c can be adjusted with respect to the slide plate
41b. The dararnsfermimy 42o0énds aljuifdd faidm 42e amaliraysindeecpliane M2birdri ven
by a servo notor M to reciprocate linearly in a direction of an arrow B4
on the guitde ragaraides TAD! heasdbid® phat eoddhing tirned ferguete irgr 5@ 2c
extending in a direction orthogonal to the guide rail 42a. On the guide
rail 42c izxdrevédeded@ ganaddi Bveeadebtidin vEn, &Y ACFeBwWRpInt ed®Pidm nove

linearly in a direction indicated by an arrow B3. The carry-in head 43

extends 70, a pre-press bonding section 80, and a final press
bonding section 90. In addition, the first mounting
apparatus 31 has a carry-out section 100 for carrying an
LCD board 11 and an FPC board 12 from the rotating transfer
section 50 to the outside of the apparatus.

The carry-in section 40 has a carry-in slider 41 and a
carry-in arm 42.

The carry-in slider 41 has a guide rail 41a and a
slide plate 41b that is driven by an air cylinder S1 to
reciprocate linearly in a direction of an arrow Bl on the
guide rail 4la. As shown ih Fig. 5, a loading plate 41c on
which an LCD board 11 is to be loaded is fixed to the slide
plate 41b. In the loading plate 4lc are provided a
plurality of suction holes 41d.A These suction holes 41d
are connected to a vacuum pump Pl so that an LCD board 11
can be sucked and held on the loading plate 4lc. On the
loading plate 4lc are provided pins 4le for the alignment
of the LCD board 11. The loading plate 41lc is fixed to the

slide plate 41b with three bolts 41f. Holes 4l1g in which

these bolts 41f are inserted have a shape that is not a



downward and, as shown in Fig. 6, a lower end thereof is provided with
suction holes 43b on which suction pads 43a are installed. The suction

hol es 43b are pneumatically connected to a vacuum punp P2 so that an LCD
board 11 can be sucked and held on the | ower end of the carry-in head 43.
The carry-in head 43 is driven by an air, cylinder S9 (see h Qe as to
nove vertically as shown by an arrowBZ.24 Mor eover, the car??gpﬂﬁ%ggg 43 is

capable of turning about its axis by the drive of a notor M3. In addition,
there is provided a recognition canera 42d that noves integrally wth the
carry-in head 43. The rotating transfer section 50 conprises a rotatég&

I n

shaft 51 BREMFEhgCIEsLecRrEy2afddstRrErdi ELLAPPE S6t &ed By PSS Hb D r
a direction shown by an _arrow B6 in steps of 25 20 April 2005 90 degrees
and has fdite atasdinpgpdsitfald hdsah hbpesdibEtaf wikkdresPeré rét athfg
shaft 51 so that the arns 52 form angles of 90 degrees with each other
about the sbideimbatgh4ilb.51 in plan view At a distal end of each arm 52
is installed an index stage 53 for holding an LCD board 11. At positions
correspondi ng tBhé headrgtah enus OF hhe ar gmids? il pddai dad tehes hbdld over
section 60 for handling over an LCD board 11 fromthe carry-in section 40
to the rabhiteg 42ndetiveaeecthyn H0 sedvd r amttdre ol atiag teaisfecate
section 50 to a carry-out section 100, the ACF supply section 70, the
pre- press bionsh NPy seat iondBPecehont beg famabrrow B4 on the guide rail

42a. To the slide plate 42b is fixed a guide rail 42c

extending in a direction orthogonal to the guide rail 42a.

On the guide rail 42c¢ is provided a carry-in head 43 driven

by a servo motor M2 to move linearly in a direction

indicated by an arrow B3. The carry-in head 43 extends

downward and, as shown in Fig. 6, a lower end thereof is

provided with suction holes 43b on which suction pads 43a

are 1installed. The suction holes 43b are pneumatically

connected to a vacuum pump P2 so that an LCD board 11 can

be sucked and held on the lower end of the carry-in head 43.

The carry—in head 43 is driven by an air cylinder S9 (see

Fig. 3) so as to move vertically as shown by an arrow B2.

Moreover, the carry-in head 43 1is capable of turning about

its axis by the drive of a motor M3. 1In addition, there is

provided a recognition camera 42d that moves integrally

with the carry-in head 43.

The rotating transfer section 50 comprises a rotating

shaft 51 extending vertically and intermittently rotated by

a motor M4 in a direction shown by an arrow B6é in steps of




press bonding section 90 in order of mention along the direction of the
rotation of the index stages 53 shown by the arrow B6. As shown in Figs. 7
and 8, a recess 53a where an LCD board 11 is to be |loaded is provided in
each index stage 53 and a plurality of suction holes 53b are provi ded at
the bottomof the recess 53a. The suction holes 53b are pg@y a' @%Iy
connected to a vacuum punp P3 so that an2CD board 11 can ‘%ﬁ'?g and
hel d on the index stage 53. On a distal side of each index stage 53, an

i nsertion hole 53c into which |ater nmentioned heat ing-pressuri zing tools
of the pre-press bonding section 80 and the final press bonding section
90 are to 18 idespreesl arsd pravi fedr saras 53 pperémedt ends dlgreadie baidex
stage in a direction of 2 6 20 April 2005 thickness thereof. Besides, each
i ndex st agefibddiasoa theeatetatsngn sduafid | 8t y shedthany dhiet 4xms hedt i frgrman
LCD board 11 in later nentioned processes of ACF supplying, pre-press

bondi ng, anthdiawl ofr e Begders. Wieh Akcsupptiyeseeboart 78happfdtesting
ani sotropi ¢ conductive filmtape (ACF tape) 71 on the first el ectrode

section |l kfriansiChhbpand el d 2p hhdishdex 5ihdef 58achThemA@2 siwply
section 70 has a supply source 70a of ACF tape 71, a heating-pressurizing

tool 70b fom i espdddaACK ndedPest/dqonE8 sy fho$hiRGeEd ofepsepliran 11 b of
the LCD board 11 and heating.the tape (for exanple, up to 80C), and a

Cytter for Lquttiog: § B8 ACE L3RG oAHITY ad ePEENdistal ends of the arms
52 are provided the hand over section 60 for handling over
an LCD board 11 from the carry-in section 40 te the
rotating transfer section 50 and from the rotating transfer
section 50 to a carry-out section 100, the ACF supply
section 70, the pre-press bonding section 80, and the final
press bonding section %0 in order of mention along the
direction of the rotation of the index stages 53 shown by
the arrow B6.

As shown in Figs. 7 and 8, a recess 53a where an LCD
board 11 is to be loaded is provided in each index stage 53
and a plurality of suction holes 53b are provided at the
bottom of the recess 53a. The suction holes 53b are
pneunatically connected to a vacuum pump P3 so that an LCD
board 11 can be sucked and held on the index stage 53. On
a distal side of each index stage 53, an insertion hole 353c
into which later mentioned heating-pressurizing tools of
the pre-press bonding section 80 and the final press
bonding section 90 are to be inserted is provided sc as to

penetrate through the index stage in a direction of



corresponding to the first electrode section |l b after the pressurization
by the heating-pressurizing tool 70b (not shown). The pre-press bondi ng
section 80 conprises an FPC alignnent section 82 provided with an FPC
pre-press bonding head 81 shown in Fig. 9 and a press bondi ng section 83
shown in Fig. 10. The FPC alignnment sectjion 82 has a base 8%&&“@@5 by a
servo notor Mb to nove linearly in a di ré€ti on shown by an™arrow B8, and a
slide section 82b slidably installed on the base 82a and driven by a notor
Mo to nove linearly in a direction showm by an arrow B9. On the slide
section 82b is installed an arm 82c extending vertically (see Fig. 9). 27
20 April 20B5c¥hesar ntid@ced . dri Besibgsa seadl rvtdax MPtageas-Bo s a
capabl e of noving up and down as shown by an arrow B10. The arm 82c is

al so drivehebyea nms$ oarMi8usdlasryo lpeat agabirg tof foar nhegt dbgutamn L&MW s LI
t hereof (see Fig. 9). As shown in Fig. 9, the FPC pre-press bondi ng head
81l is fixpdatd allower Eateof ndreiammadB2protessest hef FRCHr suppledng,
bondi ng head 81 is capable of noving in the horizontal directions

or t hogonal pte-paek sobberd iagy,skewh fiyhal heress dvendBngnd B9, noving
vertically as shown by the arrow BIO and rotating about the axis LI as
shown by an armpaw BlfcrThe or espeessnbonmih ng apgdd. 63l haaigoftirogtic

portion 8la for sucking the first section 12a of the FPC

conductive film tape (ACF tape) 71 on the first elegtrode
section 11b of an LCD board 11 held on the index stage 53.
The ACF supply section 70 has a supply source 70a of ACF
tape 71, a heating-pressurizing tool 70b for pressing ACF
tape 71 onto the first electrode section 1lb of the LCD
board 11 and heating the tape (for example, up to 80°C),
and a cutter for cutting the ACF tape 71 to a length
corresponding to the first electrode section lib after the
pressurization by the heating-pressurizing tool 70b (not
shown) .

The pre-press bonding section 80 comprises an FPC
alignment section 82 provided with an FPC pre-press bonding
head 81 shown in Fig. 9 and a press bonding section 83

" shown in Fig. 10.

The FPC alignment section 82 has a base 82a driven by
a servo motor M5 to move linearly in a direction shown by
an arrow B8, and a slide section 82b slidably installed on
the base 82a and driven by a motor M6 to move linearly in a

direction shown by an arrow B2. On the slide section BZ2b

is installed an arm 82c extending vertically (see Fig. 9).



board 12 and a second portion 81b for sucking the second section 12b of
the FPC board 12. The first and the second portions 8la and 8lb are
respectively provided with a plurality of suction holes 81c and 81d
pneumatically connected to a vacuum punp PS. As shown in Fig. 10, the
press bondi ng section 83 has a table 83c driven by servo ”QKHQ§H55 and
M1 to nove linearly on guide rails 83&7and 83b as shown by arrows Bll

and B12. on the table 83c are installed a heating- pressurizing tool 83d
for pressing the first section 12a of an FPC board 12 onto the first

el ectrode section 11b of an LCD board 11 and heating the sections (for
exanpl e, (jhd oar80'8)¢ asd drieewghivt i dnseaver an@Berf df7 t ke RRC boarke 12.
28 20 April 2005 On the table 83c is also provided a cam 83f noved linearly
by an air cagdauider o35 mokhismdheapi rgrdprdsenr azi nghdvaw! b§3gan dervew B1 @ he cam
83f noves up and down as shown by an arrow Bl4. Besides, the press bonding
section 8FHwsadm r&FOgiist i HNssadeiged3byon thetbeDMIGAr dollas Adpadgeat to
the pre-press bonding section 80, an FPC supply section 110 is provided.

The FPC supplabsecd f obuzddnghaboat BMRC asURPIyL Sthepsot10qse@n Biguide, rail
110b of the FPC supply slider 110a, a slide plate 110c driven by a servo

motor MB RCi PROGAL 6% |FPATbY 3%eShEvm BYeaprabsoWorBfind NBesti da plate
110c i s capable of sucking and hol ding an C board 12 by neans of a
vacuum pum . to a lower end of the arm 82c. Thus, the FPC pre-
press bonding head 81 1is capable of moving in the
horizontal directions orthogonal to each other as shown by
the arrows B8 and B9, moving vertically as shown by the
arrow B10, and rotating about the axis L1 as shown by an
arrow B16., The FPC pre-press bonding head 81 has a first
portion 8la for sucking the first section 12a of the FPC
board 12 and a second portion 8lb for sucking the second
section 12b of the FPC board 12. The first and the second
portions 8la and 8lb are respectively provided with a
plurality of suction holes 8lc and 81d pneumatically
connected to a vacuum pump P5.
As shown in Fig. 10, the press bonding section 83 has
a table 83¢c driven by servo motors M1IOC and M1l to move
linearly on guide rails B3a and 83b as shown by arrows Bll
and B12. On the table 83¢ are installed a heating-
pressurizing tool 83d for pressing the first section 1l2a of
an FPC board 12 onto the first electrode section 1ib of an
LCD board 11 and heating the sections (for example, up to

B0°C), and a recognition camera 83e for the FPC board lZ2.



The final press bonding section 90 has an air cylinder S40 provided so as
to extend vertically and a heating- pressurizing tool installed on a distal
end of the air cylinder S40 (not shown). This heating-pressurizing tool
presses the first section 12a of an FPC board 12 onto the first el ectrode
section |l b of an LCD board 11 and heats the sections (forf@?ﬁﬂpb§@5up
t0.200C). The carry-out section 100 has ZB carry-out slider and a
carry-out arm 102. The carry-out slider 101 has a guide rail 10la and a
slide plate 101b driven by an air cylinder S3 to reciprocate linearly on
the guide rail 10l1a in a direction of an arrow B5. As shown in Fig. 12, a
| oadi ng pled etHO1€aBle2@38prid K005 mrowhded anch@DsBdambed ahiinear FPC
board 12 are to be l|oaded is fixed to the slide plate 101b. On the | oadi ng

plate 10lgy§Safr avirdesyBih@sesss101dhhereat hegtfbebsard zihg itodDb BBg
| oaded. At the bottomof the recess 101d are provided a plurality of

suction hohes,dQ! &f ofhsUGkinngg 3 hemchvela bear dnlil. ade suctsnswholigs afl e
are pneumatically “connected to a vacuum punp P7. Around the recess 101d of

I
the Toadi ng plat @1301c 868 1Ry dege a hlelisal hé ia ohq SWeldtalon habemald1h for

.
sucki ng the oard 12, and the suction holes 101f also are

pneumati c e h a u area of the | oading
pl at e 1012£é%%§$£§g§%d?ﬁgg{% ?ﬁé gg#gk#%ngkgfggﬁ%g}qu the FPC board 12 is

provi ded a recggajégégthB HH§¥6B£EQQrEEEe&kﬁkﬁﬂﬁf WetbPion 80, an FPC

supply section 110 is provided. The FPC supply section 110
has an FPC supply slidet 110a. On a guide rail 110b of the
FPC supply slider 110a, a slide platé 110c driven by a
servo motor M8 reciprocates linearly as shbwn by an arrow
B7. The slide plate 110c is capable of sucking and holding
an FPC board 12 by means of a vacuum pump P4.

The final press bonding section 90 has an aif cylinder
S40 provided so as to extend vertically and a heating-
pressurizing tool installed on a distal end of the air
cylinder 540 (not shown). This heating-pressurizing tool
presses the first section 12a of an FPC board 12 onto the
first electrode section 11b of an LCD board 11 and heats
the sections (for example, up to,200°C);

The carry-out section 100 has a carry-out slider 101
and a carry-out arm 102.

The carry-out slider 101 has a guide rail 10la and a
slide plate 10lb driven by an air cylinder 83 to
reciprocate linearly on the guide rail 10la in a direction

of an arrow B5. As shown in Fig. 12, a loading plate 10lc



the IC 4 and the chip conponents 5. The |loading plate 101lc is fixed to the
slide plate 101b with three bolts 101h. Holes 1011 in which the bolts 101h
are inserted have a shape that is not a perfect circle but a distorted

ellipse so that a posture of the |oading plate 101c can be adjusted wth

respect to the slide plate 101b. The caryry-out arm 102 is fi : e
slide plate 42b to which the carry-in gé%142 Is fixed in cggggWFﬂ%Eﬁa

distal end of the carry-out arm 102 is provided a carry-out head 103

ext endi ng downward. As shown in Fig. 11, a recess 103a in which an LCD
board 11 is to, be placed s .provjd on, a_l ower, end_of. e carry-out head
103, and LUkt FBACHoISS g‘ébzé%&&ﬂhfgo%dl@% for %ﬂg&?heai?:o)éﬁ’o;% 11
are provided on the bhottom of the recess 103a, .the suction holes 103a
respect i vet32MR4 ndSpridvicdedt i FhesFddidn <& 1é§6g'TheonsG@te’l &P‘H%Jr’ég 103a
are pneumatically connected to a vacuum pu P6. Around the recess 103a of
t he carry-lb]tﬂt?]eﬁfailqoes R¥eVhaedi acHegepPul LAt Yheres ddtg difthdiardosy for
sucking an FPC board 12. The suction hol es 103d al so are connected to the
vacuum puris P60 e éapfgdout Rsadixo3bpitam vadh bhe direess cplildderre?
(see Fig. 3) to nove up and down as shown by an arrow B15. Herei nbel ow,

t he transprevidedppapangslizywicll shctiduscrobes Win Lferersatieln®d FHg. 2.

The transporting apparatus 33 has a guide rail 33a and
LCD board 11. The suction holes 10le are pneumatically

connected to a vacuum pump P7. "Around the recess 101d of
the loading plate 101lc are pfovided a plurality of suction
holes 101f for sucking the FPC board 12, and the suction
holes 101f also are pneumatically connected to the vacuum
pump P7.. In an area of the loading plate 10lc
corresponding to the component area 12j of the FSC board 12
is provided a recess 10lg for preventing interference with
the IC 4 and the chip components 5. The lecading plate 10lc
is fixed to the slide plate 10lb with three bolts 10lh.
Holes 101i in which the bolts 101h afe inserted have a
shape that is not a perfect circle but a distorted ellipse
so that a posture of the loading plate 10lc can be adjusted
with respect to the slide plate 101b.

The carry-out arm 102 is fixed to the slide plate 42b
to which the carry-in arm 42 is fixed in common. On a
distal end of the carry-out arm 102 is provided a carry-out
head 103 extending downward. As shown in Fig. 11, a recess
103a in which an LCD board 11 is to be placed is provided

on a lower end of the carry-out head 103, and suction holes




a slide plate 33b driven by a servo notor M21 to reciprocate linearly in a
“direction of an arrow C on the guide rail 33a. To the slide plate 33b is
fixed a guide rail 33c extending in a direction that intersects the guide
rail 33a at right angles. On the guide rail 33c is provided a transporting

head 134 driven by a servo notor M2 to_reciprocate |inearl .
direction of an arrow C2. To the transpépting head 134 is gﬁéﬁﬁ%??%%lly
connected a vacuum punp PSO for sucking and hol ding an LCD board 11 and

an FPC board 12 on a bottom surface of the head. The transporting head 134
is driven by an air cylinder S50 so as to be capable of noving vertically
as shown by 0@t afpow 3dcRingprtite 2006 A% and ikl deireenpb9Vvadast oPn Mo as
to be capable of rotating about a vertical axis L2 as shown by an arrow
C4. The tbansporticf appar atnesced® i s1@Bsp proei deshiaiiidna hpédesgnitl@dn
canmera 135 that noves integrally wth the transporting head 134.

Her ei nbel oweddia-tsiaeing petinti mgcappirdt wstB2 sridiide pddscri®o. | Mhae
acconpanyi ng drawi ngs, Fig. 4 shows an overall structure of the second

mount i Ng apRRAELdS 182l 88d10Fh0srel Pntedimbd i3 Bt caeh eie B8dotovar ivasaum
sections of the second nounting apparatus 32. As shown in Fig. 4, the

second nounting @Bppar AEYSnd2 theOFRLkEeS 1DNAISY - tRe S€atIrgRol40 Hedd CRO3 yi Ng
an LCD board "11 and an FPC board 12 fromthe transporting apparatus 33
are provided a plurality of suction holes 103d for sucking
an FPC board 12. The suction holes 103d also are connected
to the vacuum pump P6. The carry-out head 103 is driven by
an air cylinder S2 (see Fig. 3) to move up and down as
shown by an arrow B15.
Hereinbelow, the transporting apparatus 33 will be
described with reference to Fig. 2.
The transporting apparatus 33 has a guide rail 33a and
a slide plate 33b driven by a servo motor M2l to
reciprocate linearly in a direction of an arrow Cl on the
guide rail 33a. To the slide plate 33b is fixed a guide
rail 33c extending in a direction that intersects the guide
rail 33a at right angles. On the guide rail 33c 1is
provided a transporting head 134 driven by a servo motor
M22 to reciprocate linearly in a direction of an arrow C2.
To the transporting head 134 is pneumatically connected a
~vacuum pump P50 for sucking and holding an LCD board 11 and
an FPC board 12 on a bottom surface of the head. The
transporting head 134 is driven by an air cylinder 550 so

as to be capable of moving vertically as shown by an arrow



into the machine 32, and a rotating transfer section 150 for transferring
LCD boards 11 and FPC boards 12 fed from the carry-in section 140 in the
apparatus. Around the rotating transfer section 150 are provided a hand
over section 160, an ACF supply section 170, a pre-press bonding section
180, and a final press bonding section 190. In addition, t@g,ﬁﬁﬁg@ﬁg
nmounti ng apparatus 32 conprises a carr?lout section 200 for cdrrying out
the LCD board 11 and the FPC board 12 fromthe rotating transfer section
150 to the outside of the apparatus. The carry-in section 140 conprises a
carry-in slider 141 and a carry-in arm142. 32 20 April 2005 The carry-in
slider 14C3hamnd gsi diriwen bFlam amdtar Mddespl &t talbalrcepabbg anf air
cylinder Sil to reciprocate linearly in. a direction of an arrow El on the
gui de rai rot4tdncAsmhowwe i e Ft gcal3axas LD dashawn pbit enlaraava C4ir st
hol di ng mechani sm) on which an LCD board 11 is to be l|oaded is fixed to
the slideTpkat erddibortied Clppaaditng pBat £sl4dtsos provided witha a
plurality of suction holes 141d. The suction holes 141d are pneumatically

connect edretc@%i\tawmmﬂqﬁa thit t hdeED homtedyrddl ban voetisuckesl and
held on the L | oadi ng plate 141c. The LCD |loading plate 141c is fixed to

the slideplai®cMlihgMidad h1®e, bolts 14le. Holes 141f in which the bolts
1l41e are

Hereinbelow, the second mounting apparatus 32 will be
described. In the accompanying drawings, Fig. 4 shows an
overall structure of the second mounting apparatus 32 and
Figs. 13 to 19 show structures of various sections of the
second mounting apparatus 32. |

As shown in Fig. 4, the second mounting apparatus 32
compriseé a carry-in section 140 for carrying an LCD board
11 and an FPC board 12 from the transporting apparatus 33
into the machine 3é, and a rotating transfer section 150
for transferring LCD boards 11 and FPC boards 12 fed from
the carry-in section 140 in the apparatus. Around the
rotating transfer section 150 are provided a hand over |
section 160, an ACF supply section 170, a pre-press bonding
section 180, and a final press bonding section 190, In
addition, the second mounting apparatus 32 comprises a
carry-out section 200 for carrying out the LCD board 11 and
the FPC board 12 from the rotating transfer section 150 to
the outside of the apparatus.

The carry-in section 140 comprises a carry-in slider

141 and a carry—in-arm 142.




i nserted have a shape that is not a perfect circle but a distorted ellipse
so that a posture of the LCD |oading plate 141c can be adjusted with
respect to the slide plate 141b. To the slide plate 141b is fixed a fixed
FPC | oading plate 141g (a second hol ding nechani sm adjacent to the LCD

| oadi ng pl ate 141c. The Fixed FPC | oading plate 141g is praQui ith a
plurality of suction holes 141h for suckﬁ%g the first port%@%qﬁg%&% an

FPC board 12. The suction holes 141h are pneunatically connected to a
-vacuum punp 211. On the slide plate 141b are installed a novable FPC

| oadi ng plate 141) (a third hol ding mechani sm of which a 33 20 April 2005
proxi mal end siTkei sacapelilre sFigéwolldag sous gudidgf traili 14ilg ;and a
hori zontal plane, and a | ever 141m which is capable of pivoting about a
shaft 141ksipde hptihzent al4ip andxivere noyabhe FBCr oadilnindsat eS1h1j tis
provided with suction holes 141n for sucking the second portion 12h and
the Iink ppstiphodadteoflidieaRy bicard d2rethdéosucif oanharesw Ellnomr éhe
pneumati cal ly connected to a vacuum punp P12 other than the vacuum punps

P10 and Pll.;dBerhe¢yefqidlmhas a distal end engaged with the novable FPC
| oadi ng plate 141 and a proximal end connected to a spring 141p. The

spring 141p el gstigally hhasesqgthesl,ever T4 iBagingouplete! ackvi s€a

direction in plan view. One end of an air cylinder S55 that is driven by a

punp P53 ifiLQtCBBﬁaﬁhg mechanism) on which an LCD board 11 is to be

| loaded is fixed to the slide plate 141b. The LCD loading
plate 141c is provided with a plurality of suction holes
141d. The suction holes 141d are pneumatically connected
to a vacuum pump P10 so that the LCD board 11 can be sucked
and held on the LCD loading plate 141c. The LCD loading
plate 141c is fixed to the slide plate 141b with three
bolts 1l4dle. Holes 14if in which the bolts l4le are
inserted have a shape that is not a perfect circle but a
distorted ellipse so that a posture of the LCD loading
plate 14lc can be adjusted with respect to the slide plate
141b.

To the slide plate 141b is fixed a fixed FPC loading
plate 14lg (a second holdipg mechanism) adjacent to the LCD
loading plate 1l4lc. The Fixed FPC loading plate 14lg is
provided with a plurality of suction holes 141h for sucking
the first portion 12g of an FPC board 12. The suction
holes 141h are pneumatically connected to a vacuum pump P11.

On the slide plate 141b are installed a movable FPC

loading plate 1417 (a third holding mechanism) of which a



with a portion of the | ever 141mnnearer to the proximal end of the |ever
l41m than the shaft 141k. When the air cylinder S55 is in its projecting

- position as shown by a solid line in Fig. 13, the lever 141lmpivots in a
clockwise direction in plan view against the biasing force caused by the
spring 141p. As a result, a distal end of the novable FPC Iazﬁ*pg{ﬁ§ate
141) noves away fromthe LCD | oading pl3e 141c as shown b& 5 ?ow E30,
and the novable FPC |oading plate 141) and the LCD | oading plate 141c form
a shape like a letter Vin plan view. On the other hand, when the air
cylinder S5 is inits retracted position as shown by a dotted line in

Fig. 13, + BYEr géxf&f%f’aé(oﬁ 34p2814pbiel p2Q0% 1eRUAIRIG! ackeM Ser | naphan

view by the biasin orce the spring 141p exerts. 'As a result, the

extremty ]3{] % ﬁo{%yﬁ?pgf gf’&{eg)agh?gig@%%rl‘mm NHYQHGY dddiatseate

contact w ( oading plate 1¢ The carry-in arm 142 'has a gui de

Foci procate VAT Rk TSOVR 8 BRFBE F ahkor an AR oL T i Gui de rai

B Lo b o BBkt e SRR AR A gy Ty

"8 di 1 ecrior O hahear Adi s o BoSREBRG: RO oo Resd 0aa 1ot wrien by

Vor cover e bHRFyPIRE heRd 2830Fs 2Bapanl Hoard 12 fhe Wulfi R RE1E
141n are pneumatically connected to a vacuum pump P12 other
than the vacuum pumps P10 and P11, The lever 141m has a
distal end engaged with the movable FPC loading plate 141j
and a proximal end connected to a spring l4lp. The spring
141ip elastically biases the lever 141m in a
counterclockwise direction in plan view. One end of an air
cylinder S55 that is driven by a pump P53 is in contact
with a portion of the lever 141m nearer to the proximal end
of the lever 141m than the shaft 141k. When the air
cylinder S55 is in its projecting position as shown by a
solid line in Fig. 13, the lever 14lm pivots in a clockwise
direction in plan view against the biasing force caused by
the spring 141p. As a result, a distal end of the movable
FPC loading plate 1413 moves away from the LCD loading
plate 14lc as shown by an arrow E30, and the movable FPC
loading plate 141j and the LCD loading plate 1l41lc form a
shape like a letter V in plan view. On the other hand,
when the air cylinder $55 is in its retracted position as

shown by a dotted line in Fig. 13, the lever 141m pivots



of rotating about its axis by the drive of a notor M33. In addition, there
I's provided a recognition canera 142d that noves integrally with the
carry-in head 143. As shown in Fig. 14, a recess 143a in which an LCD
board 11 is to be placed is provided on a | ower end of the carry-in head

143. A plurality of suction holes 143b ovided in the rec re
pneumatically connected to a vacuun1puﬁ§IP13 so that the L%@ﬁg%gégl 1 can

be sucked and held to the |lower end of the carry-in head 143. Around the
recess 143a are provided a plurality of suction holes 143c for sucking the
first portion 12g of an FPC board 12 35 20 April 2005 and a plurality of
suction hoteanianglegkwigeki by tHan s¥iBWd BYr thhvh Pimsdmd t RercenktB8rti on
12i of the FPC board 12. The suction holes 143c and 143d are
pneunat i cadpyirondddiredererasvacudm punper1d tot hehet reRt e tyaedunthenp
P13 for.sucking an LCD board 11. The rotating transfer section 150 has a
rotating shefabld5FREt éndidngoverldtoal Lyl 1andis ntberarightentihggor oiat édabyg a
notor M34 in a direction showmn by an arrow E5 in steps of 90 degrees and
has four areomtd6R pibki the 200s lvhdiegf plladiend 4flicced to the rotati ng shaft
151 so that the arns 152 form angles of 90 degrees wth each other about
the rotating shaétcidbtyrinphan tdewhaht aa giiisdenlradnid 0f2=amhd arsli8e is
installed an index stage 153 for holding an LCD board 11 and a FPC board
12. At poshla©es 10y esRANV@EMIbY0 a servo motor M3l to reciprocate

linearly in a direction of an arrow E2 on the gquide rail

142a. To the slide plate 142b is fixed a guide rail 142c

extending in a direction orthogonal to the guide rail 142a.

On the guide rail 142c 1s provided a carry-in head 143

driven by a servo motor M32 to move linearly in a direction

of an arrow E3. Besides, the carry-in head 143 is driven

by an air cylinder S12 so as to move up and down as shown

by an arrow E4. Moreover, the carry-in head 143 is capable

of rotating about its axis by the drive of a motor M33. 1In

addition, there is provided a recognition camera 142d that

moves integrally with the carry-in head 143.

As shown in Fig. 14, a recess 143a in which an LCD
board 11 is to be placed is provided on a lower end of the
carry-in head 143. A plurality of suction holes '143b
provided in the recess 143a are pneumatically connected to
a vacuum pump P13 so that the LCD board 11 can be sucked
and held to the lower end of the carry-in head 143. Around

the recess 143a are provided'a plurality of suction holes

143¢c for sucking the first portion 12g of an FPC board 12



the distal ends of the arnms 152 are provided the hand over section 160 for
handl i ng over an LCD board 11 and a FPC board fromthe carry-in section
140 to the rotating transfer section 150 and fromthe rotating transfer
section 150 to the carry-out section 200, the ACF supply section 170, the

pre-press bondi ng section 180, and the final press bonding j 190 in
order of mention along the direction of3¥otation shown by tz%gﬁ?pgfri?@% E5. As

shown in Fig. 15, a recess 153a where an LCD board 11 is to be |loaded is
provi ded in each index stage 153, and a plurality of suction holes 153b
are provided at the 3 6 20 April 2005 bottom of the recess 153a. The
suction hadmed H3plarelifpyeunttisattionommeeed ltdddn facuuaipkipgP1sheo
that an LCD board 11 can be sucked' and held on the index stage 153.
Around t hes¢€6ess pbr3d car el phovdrddthepl Limk i pprdficsuciBén ohokes 1BBC for
sucking the first portion 12g of an FPC board 12 and a plurality of

suction hadesrd53dof.or sugieng stibeisgcombly ti @n3t2h and tha3d nkapertion
12i of the FPC board 12. The suction holes 153c and 153d are

pneunat i cahhykQPNEEi 8¢ EBnAcHBEHURLPENRaRLRMO PR tH1aN ditter VEIgAN M REND
P15. On a distal side of each index stage 153, an insertion hole 153e into

whi ch | at i t ieAQ- A f11t he pre-press bondi ng
et Q@ggf Beat kBY- sRERIAYN el 18D eax Pf 1

section 180 I nal press bonding section 190 are to be inserted is

Ttk s e PEERSLS LERAOR,L e chItR 190IR IS LovatuslyraRbien o
151 extending vertically and intermittently rotated by a
motor M34 in a direction shown by an arrow E5 in steps of
90 degrees and has four arms 152 proximal ends thereof
being fixed to the rotating shaft 151 so that the arms 152
form angles of 90 degrees with each other about the

- rotating shaft 151 in plan view. At a distal end of each
arm 152 is installed an index stage 153 for holding an LCD
board 11 and a FPC board 12. At positions corresponding to
the distal ends of the arms 152 are provided the hand over
section 160 for handling ovér an LCD board 11 and a FPC
board from the carry-in section 140 to the rotating
transfer section 150 and from the rotating transfer section
150 to the carry-out section 200, the ACF supply section
170, the pre-press bonding section 180, and the final press
bonding section 190 in order of mention along the direction
of rotation shown by the arrow Eb5.

As shown in Fig. 15, a recess 153a where an LCD board
11 is to be loaded is provided in each index stage 153, and

a plurality of suction holes 153b are provided at the



stage 153 has a heater as an auxiliary heating unit for heating an LCD
board 11 and an FPC board 12 in later nentioned processes of ACF

‘suppl ying, pre-press bonding, and final press bonding. The ACF supply
section 170 applies ACF tape 171 on the second electrode section 1lc of an

LCD board 11 held on the index stage 152 The ACF supply septdfio has a
~supply source 170a of ACF tape 171, a h gting-pressurizing o0l Ob for
pressing the ACF tape 171 onto the second electrode section Ilc of the LCD
board 11 and heating the 37 20 April 2005 tape (for exanple, - up to 80*C)
, and a cutter for cutting the ACE tape 171 to a |l ength corresponding to
t he secondbobliert roetbect¥emessc lafdter t H9r 6¥stirRathohedy are
heat i ng- pressuri zing tool 170b (not shown). The pre-press bondi ng section
180 conprikesunatipel lyl commematteskedid én VESYR aMitte dP W t o ahhEPCcapr &Gt ess
bondi ng head (an aligning head) 181 shown i'n Fig. 17, and a press bonding
section 188oahdwili nc&ngbel6sudhed FRGdaligidrenn s8w i onde82 Hazga Base 182a
driven by a servo notor M35 to nove linearly in a direction showmn by an
arrow E9, Anduadslthée reeatsonl AB2basti gabirydedsialdletralinty hef baseti82a and
driven by a notor M36 to nove linearly in a direction shown by an arrow
E10. On thgoskkde snet ifer d82khing st afiedtanparitidiB2d 2ext efdiayg FPC
vertically (see Fig. 17). The arm 182c is driven by a servo notor M7 so
as to board 12 and a plurality of suction holes 153d for sucking
the second portion 12h and the link portion 12i of the FPC
board 12. The suction holes 153c and 153d are
pneumatically connected to a vacuum pump P16 other than the
vacuum pump P15, On a distal side of each index stage 153,
an insertion hole 153e into which later menticned heating~
pressurizing tools of the pre-press bonding section 180 and
the final press bonding section 190 are to be inserted is
provided so as to penetrate through the index stage 153 in
a direction of thickness thereof. Besides, each index
stage 153 has a heater as an auxiliary heating unit for
heating an LCD board 11 and an FPC board 12 in later
mentioned processes of ACF supplying, pre-press bonding,
and final press bonding,

The ACF supply section 170 applies ACF tape 171 on the
second electrode section llc of an LCD board 11 held on the
index stage 153. The ACF supply section 170 has a supply
source 170a of ACF tape 171, a heating-pressurizing tool

170b for pressing the ACF tape 171 onto the second

electrode section llc of the LCD board 11 and heating the



be capabl e of noving up and down as shown by an arrow Ell. The arm 182c is
al so driven by a notor M38 so as to be capable of turning about an axis LS
(see Fig. 17) of the armitself. As shown in Fig. 17, the FPC pre-press
bonding head 181 is fixed to a |lower end of the arm 182c. Thus the FPC
pre-press bonding head 181 is capable of noving in the horbégﬂ%@go
directions orthogonal to each other as shéwn by the arrows a %io
noving vertically as shown by the arrow Ell, and rotating about the axis
LS as shown by an arrow E20. The FPC pre-press bondi ng head 181 has a 38
20 April 2005 plurality of suction holes 181a for sucking the second
section 12papk ardiPCGohemple]2uplocd heosasti @mchok esut8ka for poettdtigeal |y
connected a vacuum punp P17. As shown in Fig. 16, the press bondi ng section

183 has athablarl88gpdriivan thy senenqtdl atsrMSoandiMg9 tico thyesekomenr |y
on guide rails 183a and 183b as shown by arrows E6 and E7. On the table

183c are |psbakleded B%%ttu%gr RLesSHEE2Ngthaol pE83dukeraRiessi By t kae
second section 12b of an FPC board 12, on the second el ectrode section tic

of _an LCD,bgandl Ly, aRd hsaling ida Sersi ons, T@o@iprpl e up Lo 80C), and

a recognition ca e for an FPC board 12. On the table 183c is al so

ooVt et & oM Y ERYehrebnipilaing Sl 9900lcab Lok B beetn o

moves up aggi%%’ﬁ%n s@%\‘mo@ arp Al r%\ﬁ?c%éd Beiﬁigﬁs’an FPC pre—-press

| bonding head (an aligning head} 181 shown in Fig. 17, and a
press bonding section 183 shown in Fig. 16.

The FPC alignment section 182 has a base 182a driven
by a servo motor_M35 to move linearly in a direction shown
by an arrow E9, and a slide.section 182b slidably installed
on the base 182a and driven by a motor M36 to move linearly
in a direction shown by an arrow E10. On the slide section
182b is installed an arm 182c extending vertically (see Fig.
17). The arm 182¢ is driven by a servo motor M37 so as to
be capable of moving up and down as shown by an arrow Ell.
The arm 182c is also driven by a motor M38 so as to be
capable of turning about an axis L5 (see Fig. 17) of the
arm itself. As shown in Fig. 17, the FPC pre-press bonding
head 181 is fixed to a lower end of the arm 182c. Thus the
FPC pre-press bonding head 181 is capable of moving in the
horizontal directiéns orthogonal to each other as shown by
the arrows E9 and E10, moving vertically as shown by the
arrow E1l, and rotating about the axis L5 as shown by an

arrow E20, The FPC pre-press bonding head 181 has a



the press bonding section 183 has a recognition canera 183g for an LCD
board 11. The final press bonding section 190 has an air cylinder $S41
provided so as to extend vertically and a heating-pressurizing tool (not
shown) installed on a distal end of the air cylinder S41. This

heati ng-pressurizing tool presses the second section 12b ofoqﬂxfgéapoard
12 onto the second el ectrode section |12 of an LCD board 1f and eats the
sections (for exanple, up to 200C). The carry-out section 200 has a
carry-out slider 201 3 9 20 April 2005 and a carry-out arm 202. As shown in
Fig. 19, the carry-out slider 201 has a guide rail 20la and a slide plate
201b driveplbyadhtg rofcyduaidicon Sholiea r &8l ar ofet e sualkdard y thue t becgnidde
rail 20la in a direction of an arrow E25. To the slide plate 201b is

fixed a | oadkfgofl ab® ¥l GarorFmdisbasd LED bger dhkl Anstiavh IPleboasdal?
are to be |l oaded. On the |oading plate 201c is provided a recess 201d

where the LED heandtllail i @dideddered vaiudh ol tom of the recess 201d
are provided a plurality of suction holes 20l1e for sucking the LCD board

11. The suctionaBoLag,A0%6 &ig PREHMRIHL R dos £ WUIEELRE §8ct BoNag8YMhBD
P20. Around the recess 201d of the | oading plate 201c” are provi ded a

bl ural i ty of (sugtd ons 8gl €20 18Y SUEkINGnd h5r EPH3R0RIMN 14asandh g ve

suction hole SO are connec to the vacuum punp an area of

the 1oading; plat¢,281C Qe RN NG 3L e PIPUE U3y arrows E6
and E7. on the table 183c are installed a heating-
pressurizing tool 183d for pressing the second section 12b
of an FPC board 12 on the second electrode section 1llc of
an LCD board 11 and heating the sections (for example, up
to 80°C), and a recognition camera 183e for an FPC board 12.
On the table 183c is also provided a canm 183f moved
linearly in a direction of an arrow E8 by an air cylinder
S13. The heating-pressurizing tool 183d driven by the cam
183f moves up and down as shown by an arrow E21. Besides,
the press bonding section 183 has a recognition camera 183g
for an LCD board 11.

The final press bonding section 190 has an air
cylinder S41 provided so as to extend vertically and a
heating-pressurizing tool (not shown) installed on a distal
end of the air cylinder 354l. This heating-pressurizing
tool presses the second section 12b of an FPC board 12 onto
the second electrode section 1llc of an LCD board 11 and
heats the sections (for example, up to 200°C).

The carry-out section 200 has a carry-out slider 201



12 of the FPC board 12 is provided a recess 201g for preventing
interference with the I1C 4 and the chip conponents 5. The | oading plate
201c is fixed to the slide plate 201b with three bolts 201h. Holes 201i in
which the bolts 201h are inserted have a shape that is not a perfect
circle but a distorted ellipse so that aygosture of the | oadi NG e 201c
can be adjusted with respect to the in%g pl ate 201b. The ?g#§842®$§arm
202 is fixed to the slide plate 142b 4 0 20 April 2005 to which the
carry-in arm142 is fixed in common. On a distal end of the carry-out arm
102 is provhgeg a cargg-%ut h % 203 extendi ng downward. The carry-out
head 203 i8"%d iSSﬁrHy Yy &FF ?& i‘nder S15 (see Fig. 4) to nove up and

down as shown by an_arrow E26. As sho in Fig. 18, spction | es 203b for
Gucki ng o LCD Boamiort wi h Fides iy phbs COSRY-BE of bIGRAZ0T datnsr end
of the carrgjout head 203. The suction hol es 203b_are connected to a
vacuum punpiifeg raglnoz8la 208y 3 ofldgekimipeh FPELhEITVED PY AR aghkEd to
the carry-out head 203 t hrough a bracket 203c secured to  the carrg-out
head 203" b§Y3ERERE. STRe LRoZLICA PXOT@ tiss Ligadiiat ital Tie conidet Bait o281acuum
punp P19 other than the vacuum punp P18 for sucking an LCD board 11.

Her ei nbel ol 8pdisectasnop it B @FRPEh&ERS .ot ithe bidenehat802Qidbl ipe
described. Firstly, a process of nmounting an FPC board 12 on an LCD board
11 whi ch i Eipedf ar Aeadipa P atlpdhkentomopwhithgan LCD board 11 and an

FPC board 12 are to be loaded. On the loading plate 201c
is provided a recess 201d where the LCD board 11 is to be
placed. At the bottom of the recess 20ld are provided a
plurality of suction holes 20le for sucking the LCD board
11. The suction holes 20le are pneumatically connected to
a vacuum pump P20. Around the recess 201d of the loading
plate 201c are provided a plurality of suction holes.201f
for sucking the FPC board 12, and the suction holes 201f
also are connected to the wvacuum pump P20, In an area of
the loading plate 201c corresponding to the component area
125 of the FPC board 12 1is provided a recess 201g for
preventing interference with the IC 4 and the chip
components 5. The loading plate 201c is fixed to the slide
plate 201b with three bolts 201h. Holes 201i in which the
bolts 201h are inserted have a shape that is not a perfect
circle but a distorted ellipse so that a posture of the
loading plate 201c can be adjusted with respect to the

slide plate 201b.

The carry-out arm 202 is fixed to the slide plate 142b




equi pnrent 30 will be described in outline with reference to Figs. 20 to
23. At the hand over section 60 of the first nmounting apparatus 31, an LCD
board 11 is supplied fromthe carry-in slider 41 onto one index stage 53
of the rotating transfer section 50 by nmeans of the carry-in arm42 (see a

step 1 in Fig. 20 and Fig. 21A) . Then,,after rotation of st age
53 at 90 degrees, the ACF tape 71 is applf ed to the 41 20 Atgrbﬁdrgg%fl rst

el ectrode section Il b of the LCD board 11 in the ACF supply section 70
(see a step 2 in Fig. 20 and Fig. 21B) The index stage 53 is then rotated

anot her degre FPC board 12 i upplied fromthe FPC suppl
section 1150 g’ ltoz’e @?% FRESY BN 1Y iégt itoh g’t’)xe‘andnt HePRPP3t setti 8n 12a

of the FPC board 12 is pre-press bonded onto the first, electrode sectlon
I1b of thediebrbogrd 2f theecaravepud iarm Aidy % BRIV Fed 21€TryRelindex
stage 53 is then rotated another 90 degrees and the first section 12a of
the FPC bbard £P3 sexfrBALpIpréewnvvidied e cAFVNOsL eheadr a3 déction
I'I'b of the LCD board 11 in the final press bonding section 90 (see a step
4 in Fig. @oived Biyg.arldDixr €uiihder Sdatlsme ofighedi ndex myegenp3and 90
degrees allows the index stage 53 return to the hand over section 60, and
then the d@nbaes d shbwandbiyhearrPE@rizvosr dE22. ar e Aisr askbwenr ech oiftigr. t hé,
transporting head 134 of the transporting apparatus 33 (see a step 5 in
Fig. 20). suction holes 203b for sucking an LCD board 11 with suction
pads 203a are provided on a lower end of the carry-out head
203. The suction holes 203b are connected to a vacuum pump
P18. A nozzle 203d for sucking an FPC board 12 is attached
to the carry-out head 203 through a bracket 203c secured to
the carry-out head 203 by screws. The nozzle 203d is
pneumatically connected to a vacuum pump P19 other than the
vacuum pump P18 for sucking an LCD board 11.

Hereinbelow, operations of the component mounting
equipment 30 will be described.

Firstly, a process of mounting an FPC board 12 on an
ILCD board 11 which is performed by the component mounting
equipment 30 will be described in cutline with reference to
Figs. 20 to 23.

At thé hand over section 60 of the first mounting
apparatus 31, an LCD board 11 is supplied from the carry-in
slider 41 onto one index stage 53 of the rotating transfer
section 50 by means of the carry-in arm 42 (see a step 1 in

Fig. 20 and Fig. 21A). Then, after rotation of the index

stage 53 at 90 degrees, the ACF tape 71 is applied to the



The transporting head 134 is then rotated about the axis L2 so as to turn
the LCD board 11 and the FPC board 12 90 degrees counterclockw se in plan
view (see a step 6 in Fig. 20). The LCD board 11 and the FPC board 12 are
then supplied fromthe transporting apparatus 33 to the carry in section
140 of the second nounting apparatus 32 (see a step 7 in Fixg gnd the
distal end of the novable FPC | oading ﬁyhte 141 of the carry |n s?rder
141 noves away 42 20 April 2005 fromthe LCD | oading plate 141c so that the
pl ates 141j and 141c forma shape like a letter V (see a step 8 in Fig. 20
and Fig. 22A). As a result, the link portion 12i of the FPC board 12 bends
- so that theisscoatesecbdenséz2ition tlid PCGhwak@D1Rohgdsddariat ethé r BGF't he
second el ectrode section |lc of the LCD board 11. Accordingly, the second
el ectrode swgpelyosetttonf 7he(ddd doatdpl? iin eRppsedO Emel LKLY boaid) .

and the FPC board 12 are subsequently supplied fromthe carry-in slrder
141 onto orige | DH@¥xStsa@Rel B33 0i st hhenr Acddtrgl tamosher SEctdayrded), bgnnmeans
of the carry-in arm 142 in the hand over section 160. Even though the

boards arepsupphigditoitheuppdexdstraga thd HHte ey dedthiporPCloboard 12
is kept so that the second section 12b remains separated fromthe second

el ectrode eeetop-biesef nbhaiheDsckedeh Bb, Hhe itniex siogesdsgion Lhan

rotated 90 degrees, tape 171 is applled to the second el ectrode
section 'ag U el hﬁpéc'%d%‘)%i di3l {8 Hhe Jtﬁs@%swpsbxdéectémlz@xe(segrsa step
10 in Fig 0 and Fig. 22A e index stage 153 is

electrode section 1llb of the LCD board 11 (see a step 3 in
Fig. 20 and Fig. 21C). The index stage 53 is then rotated
another 90 degrees and the first section 1l2a of the FPC
board 12 is finally press bonded ontoc the first electrode
section 11b of the LCD board 11 in the final press bonding
section 90 (see a step 4 in Fig. 20 and Fig. 21D). Further
rotation of the index stage 53 at 90 degrees allows the
index stage 53 return to the hand over section 60, and then
the LCD board 11 and the FPC board 12 are transferred onto
the transporting head 134 of the transporting apparatus 33
(see a step 5 in Fig. 20).

The transporting head 134 is then rotated about the
axis L2 so as to turn the LCD board 11 and the FPC board 12
90 degrees counterclockwise in plan view (see a step 6 in
Fig. 20). The LCD board 11 and the FPC board 12 are then
supplied from the transporting apparatus 33 to the carry-in
section 140 of the second mounting apparatus 32 (see a step
7 in Fig. 20), and the ‘distal end of the movable FPC

loading plate 141j of the carry-in slider 141 moves away



then turned anot her 90 degrees, and the second section 12b of the FPC
board 12 is pre-press bonded onto the second electrode section |lc of the
LCD board 11 in the pre-press bonding section 180 (see a step 11 in Fig.
20 and Fig. 22B). The index stage 153 is then turned another 90 degrees,
and the second section 12b of the FPC bgard 12 is finally to the
second el ectrode section Ilc of the LCD gg 20 Apd 2005 boa?§9?€$?%ﬂ?he
final press bonding section 190 (see a step 12 in Fig. 20 and Fig. 22C
Eventual ly, the index stage 153 is turned another 90 degrees and returns
to the hand over section 160 (see Fig. 22D), and then the LCD_bgard 11

and the FPEmsEartdiel 1CGhH daading drtalke ohibCtde thrEytBat Platederd 4301 aRA

means of the carry-out arm 202 (see a step 13 in Fig. 20). In the
conponent Adds ifRFrecui Prape Bbdkeas descerbdd (sapove, steR Bi L&t Fiduntdthg
apparatus 31 places the first section 12a of an FPC board 12 to the first
el ectrode agectFion. | EBAdE arhiCBD besud til, thendlinknpordisecohdl eduritheng
apparatus 32 places the second section 12b of the FPC board 12 to the
second el edPCodsoaett L8n Hdnd=fso h&hbED thwasdcdid beatheonACRBuppl yche
section 170 of the second nounting apparatus 32, the second section 12b of
the FPC ba®d bbarnds elik ssepsritedef sepathe edetonmh eiecseoded sestecin ode
section |lc of the of the LCD board 11, Whereas in the pre-press bonding
section 18Q1d e 90D board 11. Accordingly, the second electrode
section 1llc of the LCD board 11 is exposed. The LCD board
11 and the FPC board 12 are subsequently supplied from the
carry-in slider 141 onto one index stage 153 of the
rotating transfer section 150 by means of the carry-in arm
142 in the hand over section 160. Even though the boards
are supplied to the index stage 153, the shape of the FPC
board 12 is kept so that the second section 12b remains
separated from the second electrode section 1lc of the LCD
board 11. The index stage 153 is then rotated 90 degrees,
and ACF tape 171 is applied to the second electrode section
llc of the LCD board 11 in the ACF supply section 170 (see
a step 10 in Fig. 20 and Fig. 22A). The index stage 153 is
then turned another 80 degrees, and the second section 12b
of the FPC board 12 is pre-press bonded onto the second
electrode section 1llc of the LCD board 11 in the pre-press
bonding section 180 (see a step 11 in Fig. 20 and Fig. 22B).
The index stage 153 is then turned another 90 degrees, and

the second section 12b of the FPC board 12 1is finally

bonded-onto the second electrode section llc of the LCD



section 12b of the FPC board 12 is rel eased and pre-press bonded onto the
second el ectrode section 1llc of the LCD board 11. The operations of the
first nounting apparatus 31, the transporting apparatus 33, and the second
nmounting apparatus 32 will be described in nore detail. Firstly, the
operation of the first nounting apparatus_4 4 20 April 20056§ WM bhoPe
described with reference to Fig. 3 and Fﬂas. 5 to 12. An L oard 11
carried out of a stocker 211 (see Fig. 2) by a conveyor mechani sm not
shown is | oaded on the 1loading plate 41c of the carry-in slider 41 and
sucked by the suction holes 41d. The |oading plate 41c, together wth the
slide pl at ®ogns llhdm rivestimab pressibperdingunerhyorppiPatisee3 s &YER he
carry-in arm 42 noves to above the |oading plate 41c. After the LCD board
11 is recdgniizediby. t B8 recbdnigi oh2Chner Evaduaid va polset iodess stawe LCD
board 11 is corrected, the carry-in head 43 descends onto the LCD board
11. The LCDS3oaisl thrhedsuakacthemnd0heledirer s hendareyuirmsheza 4Bebyharik
suction holes 43b and the suction by the suction holes 41d of the | oading
pl ate 41c icvdrelmasesdbn AbSeqsest Fyg.t RQD0ar rand rtlesrn dRet had basrsudked
and held the LCD board 11 noves to the hand over section 60. |In the hand

over secti @hdbOthéhepearbyard aran 42entiiens Bd0ngd t batoui tge r @ar 2ot
align the LCD board 11 over an
slider 201 by means of the carry-out arm 202 (see a step 13
in Fig. 20).

In the component mounting equipment 30, as described
above, the first mounting apparatus 31 places the first
section 12a of an FPC board 12 Vto the first electrode
section 11b of an LCD board 11, and then the second
mounting apparatus 32 places the second section 12b of'the
FPC board 12 to the second electrode section 1lc of the LCD
board 11. In the ACF supply section 170 of the second
mounting apparatus 32, the second section 12b of the FPC
board 12 is held soras to be separated from the second
electrode section 1llc of the of the LCD Dboard 11,
Whereas ,in the pre-press bonding section 180, the second
section 12b of the FPC board 12 is released and pre-press
bonded onto the second electrode section 1llc of the LCD
board 11.

The operations of the first mounting apparatus 31, the
transporting apparatus 33, and the second mounting

apparatus 32 will be described in more detail.

Firstly, the operation of the first mounting apparatus



I ndex stage 53. The carry-in head 43 then descends so as to | oad the LCD
board 11 into the recess 53a of the index stage 53. At this tine, the
first electrode section IIb of the LCD board 11 is aligned with the
i nsertion hole 53c. Wen the LCD board 11 is sucked by the suction hol es
53b of the index stage 53, the suction Q t he suction h0|e§P$§b'3§ 5 20
Apdl 2005 the carry-in head 43 is rel eas The rotating sh thi %en
rotates 90 degrees in the direction of the arrow B6, thereby noving the
i ndex stage 53 to the ACF supply section 70. In the ACF supply section
70, ACF tagé 71 is"applied to the first electrode section Ilb of the LCD
board 11. Aft¥ilth&e deRCTHPeEi Wi tBhdrE FENGHtER eE1dnoth@NDOE tEFreds in
the direction of the arrow B6, thereby noving the index stage 53 to the
pre-press BBndéng section 80. In synchronization with the novenent of the
I ndex stage 53 to the %re-press bondi ng section 80, the FPC supply slider
110a | oaded wi t RnahCPPBob&glr d 11 Zafrad efd oata of ranys agkesedl Fi §gsee) FiBves to
beneath the FPC pre-press bonding head 81. The FPC pre-press bondi ng head
81 then descémdsaandoguekeort leeERibsmr chall?2 showine FPC kapitg osi i Hbe
110a. The marks 11d and Il f of the LCD board 11 are then recognized by the
recogni ti ohoadiregap8atteast el bf atheheameykinn 12tidad 32d aofd tdec ERC bgar d
12 are recogni zed by the recognition canera 83e. on the basis of the
recognitiophe suction holes 41d. The loading plate 4lc, together
with the slide plate 41lb, then moves into the first
mounting apparatus 31 and the carry-in arm 42 moves to
above the loading plate 4lc. After the LCD board 11 is
recognized by the recognition camera 42d and a position of
the LCD board 11 18 corrected, the carry-in head 43
descends onto the LCD board 11. The LCD board 11 is sucked
and held on the carry-in head 43 by the suction holes 43b
and the suctioﬁ by the suction holes 41d of the loading
plate 4lc is released.
Subsequently, the carry-in arm 42 that has sucked and
held the LCD board 11 moves toc the hand over section 60.
In the hand over section 60, the carry-in arm 42 moves
along the guide rail 42c¢ to align the LCD board 11 over an
index stage 53. The carry-in head 43 then descends so as
to load the LCD board 11 intc the recess 53a of the index
stage 53, At this time, the first electrode section 1llb of
the LCD board 11 is aligned with the insertion hole 53c.
When the LCD board 11 is sucked by the suction holes 53b of

the index stage 53, the suction by the suction holes 43b of




result, the FPC pre-press bonding head 81 noves as shown by the arrows B8
and B9 and rotates as shown by the arrow B16 to align the first section
12a of the FPC board 12 with the first electrode section |1b of the LCD
board 11. After this alignnent, the FPC pre-press bonding head 81 descends
to put the first section 12a of the FPC board 12 on the 46 @‘@“?ﬁ 52005
first electrode section 11b of the LCD bbard 11. On the basi resul t
of the recognition by the recognition canmeras 83e and 83h, the table 83c
of the press bonding section 83 noves in the directions of the arrows Bll
and Bl2 to align the heating-pressurizing tool 83g with the insertion
hol e 53c ofhéheakrpgexnshagea 93. iAf trevleldsatd. t he heating-pressurizing too
83g ascends to pinch the first section 12a of the FPC board 12 and the

first el ectroderhgegbit@n ildg $Hafhesl CRneoarrdthi: et dpedelfitedeain nghe
pressurizing tool 83g and the FPC pre-press bonding head 81, thereby

exerting adi?f@éﬁ%ﬁ %rf tﬂ}?eféfﬁéwsg@'%he]z?ébﬁﬁﬂovlﬁé ftnestirieaet s0dge
section lib. As a result, the first section 12a of theFPC board 12 Is

pre-press nded; gpt t Ik S [ I ey LEP-bpard 11
with the %%Fg(tgatﬁgg?%CF ?Eg?lty?\tge?gﬁp%?gﬁn E‘)L]&Ittﬁ{eb ;Siré;? 8%%%‘2 yb%‘é. ng, the

sucti on of 6heﬁE%Céé ed7ﬂ2%ﬁy %E%&qgiﬁ%e Qr%§§SQO@¥éEkﬂBﬁgi%&ct§on

rel eased. thr's pr e recogni zed by the

recogni ti ofy AR 8, 83ALARE.LIE 100D BAAL ThdBY Bt "RFOOOL RS0 RY LS

rotates another 90 degrees in the direction of the arrow B,
thereby moving the index stage 53 to the pre—press bonding
section 80. In synchronization with the movement of the
index stage 53 to the pre-press bonding section 80, the FPC
supply slider 110a loaded with an FPC board 12 fed from a
tray 213 (see Fig; 2) moves to beneath_the FPC pre-press
bonding head 81. The_FPC pre-press bonding head 81 then
descends and sucks the FPC board 12 on the FPC supply
slider 110a. |

The marks 11d and 11f of the LCD board 11 are then
recognized by the recognition éamera 83h as well as the
marks 12c and 12d of the FPC board 12 are recognized by the
recognition camera 83e. On the basis of the recognition
result, the FPC pre-press bonding head 81 moveé as shown by
the arrows B8 and B9 and rotates as shown by the arrow Bl6
to align the first section 12a of the FPC board 12 with the
first electrode section 11b of the LCD board 11. After
this alignment, the FPC pre-press bonding head 81 descends

to put the first section 12a of the FPC board 12 on the



recogni tion canera 83e. O herw se, both the LCD board 11 and the FPC board
12 may be recogni zed by either one of the recognition caneras 83e and 83h.
As shown in Fig. 8, a depth al of the recess 53a of the index stage 53 is
set so that a clearance a2 larger than a thickness of the FPC board 12 is
made between the 47 20 April 2005 index %%age 53 and the secg r@9¢6gom 81b
.of the FPC pre- press bonding head 81 wHEh the first portion a of the FPC
pre-press bonding head 81 is pressing the first section 12a of the FPC
board 12 onto the first electrode section Iib of the LCD board 11. Wth

this arrangenent, interference between the FPC pre-press bonding head 81
and the indkexstsedgetsgdes gpetion elilphedf tee f LEDt wwotd ohl12a @ the FPC
board 12 is pressed onto the first electrode section |lIb of the LCD board
11, resul thagisnofhahe heesiitt ofedhicorrd2zgnitior| bablbheressednbniont he
first electrode section |lib. Subsequently, the rotating shaft 51 rotates
anot her 90camepased 3o amde 83he | mliex tebdge $3ct oft hiehé i pale s elssndboadi ng
section 90. In the final press bonding section 90, the first section 12a
of the FPGoobtion 183 sugreessed ahieo dihectisss elfecthodarseati @11 | dnaf the
LCD board 11 with a pressure larger than in the pre-press bonding section

80. As a gesUkl, &heghi rSle sRehit@RglddesSufdiedthd otbhe fazst wielhectrhede
section |l b. Further, the driver voltage supply lines 17a in the first
el ectrode 5esdi®ohi RoBE€53c of the index stage 53. After that, the
heating-pressurizing tocl 83g ascends to pinch the first
section 12a of the FPC board 12 and the first electrode
section 11lb o©f the LCD board 11 between the heating-
pressurizing tool 83g and the FPC pre-press bonding head 81,
thereby exerting a pressure on the first section 12a and
the first electrode section 1llb. As a result, the first
section 12a of the.FPC board 12 is pre-press bonded onto
the first electrode section 1lb of the LCD board 11 with
the ACF tape 71. After the completion of the pre-press
bonding, the suction of the FPC board 12 by the FPC pre-
press bonding head 81 is released. In this process, the
FPC board 12 may be recognized by the recognition camera
83h and the LCD board 11 may be recognized by the
recognition camera 83e. Otherwise, both the LCD board 11
and the FPC board 12 may be recognized by either one of the
recognition cameras 83e and 83h.
As shown in Fig. 8, a depth al of the recess 53a of

the index stage 53 is set so that a clearance o2 larger

than a thickness of the FPC board 12 is made between the



electrically connected to the corresponding driver voltage supply lines
2la in.the first section 12a. The rotating shaft 51 then rotates another 90
degrees and the index stage 53 returns to the hand over section 60. In
synchroni zation with the novenent, the carry-out arm 102 noves to the hand
over section 60. Then the carry-out head 48 20 April 2005 19@/&%?93&95 onto
‘the index stage 53, and the suction hole47 103c and 103d of The Ccarry-out
head 103 suck the LCD board 11 and the FPC board 12. \Wen the carry-out
head 103 sucks the LCD board 11 and the FPC board 12, the suction by the

I ndex stage 53 is released. After the carry-out head 103 that has sucked

t he LCD boandekl shudjet he3 FRAdbated st-oredcentdsiohhelpargfy-thie EPM HR2-nDVes
to above the loading plate 101lc of the carry-out slider 101. The carry-out

head 103 phessdesnelids ageaid,slanchdéheti&x boar dpddt ape Bhe BPCtnRoapd 12
are | oaded on the | oading plate 101c and sucked by the suction holes 101le.

Synchr onouglre-ptrlee ss wehiddm P ddte s Card Yorud s hegdt 193¢ gskekeasedn The
| oadi ng plate 101c then noves together with the slide plate 10lb to carry

out the LEP kaar ¢ptleadd he FRGdoaid A d¢ Oérié@{?r&&ésgec%%gt ilgg of

apparatus 31 to the transporting apparatus 33. The operation of
transporti egeappenatysn 3P Wil |l begi desqyked belawe @ heiR?%g%leen%e

recognition result obtained by the recognition camera 135
transportipgrwBead didé res Al gPgeLhe AR d hbad33 20yl Sl T 9pedy
stage 53 is prevented when the first section 12a of the FPC
board 12 is pressed onto the first electrode section 1llb of
the LCD board 11, resulting in that the first section 12a
is reliably pressed onto the first electrode section 11b.
Subsedquently, the rotating shaft 51 rotates another 90
degrees to move the index stage 53 to the final press
bonding section 90. In the final press bonding sectién 90,
the first section 12a of the FPC board 12 is pressed onto
the first electrode section 11lb of the LCD board 11 with a
pressure larger than in the pre-press bonding section 80.
As a result, the first section 12a is fixed to the first
electrode section 11lb. Further, the driver voltage supply
lines 17a in the first electrode section 11b are
electrically connected to the corresponding driver voltage
supply lines 2la in the first section 12a.
The rotating shaft 51 then rotates another 90 degrees
and the index stage 53 returns to the hand over section 60.

In synchronization with the movement, the carry-out arm 102

moves to the hand over section 60. Then the carry-out head



with the FPC board 12 and LCD board 11 on the | oading plate 101lc of the
carry-out slider. 101 of the first nmounting apparatus 31. The transporting
head 134 then descends and sucks the FPC board 12 and the LCD board 11,
and the suction by the loading plate 101Cis rel eased. Subsequently, the
transporting head 134 ascends and noves 49 20 April 2005 tc>4p@$yqabé -in
section 140 of the second nounting appaf@&tus 32 together wTth € Slide

pl ate 133b. The LCD board 11 and the FPC board 12 nay be conveyed fromthe
first nounting apparatus 31 to the second nounting apparatus 32 by manual
operation or other conveying apparatus w thout provision of the

transporti hg3agpacahds 38toHthe ribeleow,stdre EBr adndntlod et secondles
nounting apparatus 32 will be described with reference to Fig. 4 and

Figs. 13 tD039. ahdi 1i03d W afiercapyyrgut ohabave oBhes e rthd NLebi B8Ardl4l,
the transporting head 134 of the transporting apparatus 33 descends. By

this descent, shbethEDrPeapdakd, 12t.he WHdrsSttROrdd iy 1Qer ofeddel FPCshonsd 12,

and the second portion 12h of the FPC board 12 ar’e respectively | oaded on

the LCD | LN I 1 hxe i p € oukd
nmovabl e Fggg%ogangb§f§?é9%4%?&o?hfhgwggsr%?a?nﬂgfi g% AT %ﬁé?&gt%ggLCD

boar d dléyifrﬁgé'ﬁké‘ﬂati}é 'y 1 SUEkh89sBAles Afddr apflet R FRLERIAKLIE 183
that has sucked the LCD board 11 and the FPC board 12
ascends, the carry-out arm 102 moves to above the loading
plate 10lc of the carry-out slider 101. The carry-out head
103 then descends again, and the LCD board 11 and the FPC
board 12 are loaded on the lcading plate 10lc and sucked by
the suction holes 10le. Synchronously, the suction by the
carry-out head 103 is released. The loading plate 10l1c
then moves together with the slide plate 10l1b to carry out
the LCD board 11 and the FPC board 12 from the first
mounting.apparatus 31 to the transporting apparatus 33.

The operation of the transporting apparatus 33 will be
described below, On the basis of a recognition result
obtained by the recognition camera 135, the transporting
head 134 moves along the guide rail 133b and is aligned
with the FPC board 12 and LCD board 11 on the loading plate
101lc of the carry-out slider 101 of the first mounting
apparatus 31. The transporting head 134 then descends and
sucks the FPC board 12 and the LCD board 11, and the

suction by the loading ©plate 101lc is . released.

Subsequently, the transporting head 134 ascends and moves



suction holes 141h and 141n, whereas the suction by the transporting head
34 is released. At this stage, as shown in Fig. 23A the novable FPC

| oading plate 141) is in intimate contact with the LCD | oading plate 1l4lc.
Then, the LCD | oading plate 141c, the fixed FPC |oading plate 141g, and

t he novabl e FPC | oading plate 141, 50 20 April 2005 togeth Wi e
slide plate 141b, nove into the second #Bunting apparatus %éf“%#?@#ythat,
as shown by an arrow E30, the novable FPC | oading plate 141 driven by the
air cylinder Sb55 pivots in a horizontal plane with respect to the LCD

| oadi ng plate 141c. As a result, as shown in Fig. 23B, the distal end of

t he novabl €oFPCHevadiamrptine §d4d¢fionovédOawaf f ricre t heet@id| oadiund ipicgat e
141c so that the novable FPC | oading plate 141j and the LCD | oading plate
141c form apphapeus K2 atbeethrerVwitthpltdre vs bide Apladesa3ied abheel.dhe
LCD board 11 and the first portion 12g of the FPC board 12 are

respecti vebpasdckerd amd hehd @Pd hBoak&D 1l20adhpg H akeniéiedantrdhe thiexed
FPC | oading plate 141g and the second portion 12h of the FPC board 12 is

sucked andjheld Qﬁbdrh_eir_ﬂfVaE BaFBREukoadiing phat @ htAljsecdr§Or folgitind he
formati on of the shape like the letter V by the novable FPC | oadi ng pl ate

poard 12  LEFbend ‘the Sacanl partion 138 er e FIE bogtA a2 SeTTREITS L s
separated LEAMLR%SEFONMLEL Cph98i38C e PNtheC tHansporting apparatus
| 33. '
Hereinbelow, the operation of the second mounting
apparatus 32.will be described with reference to Fig. 4 and
Figs. 13 to 19.
Initially, after moving to above the carry-in slider
141, the transporting head 134 of the transporting
apparatus 33 descends. By this descent, the LCD board 11,
the first portion 12g of the FPC board 12, and the second
portion 12h of the FPC board 12 are respectively loaded on
the LCD loading plate 141lc, the fixed FPC loading plate
141g, and the movable FPC loading plate 1413 of the carry-
in slider 141. Then, the LCD board 11 is sucked by the
suction holes 141d and the FPC board 12 is sucked by the
suction holes 1l4l1h and 141n, whereas the suction by the
transporting head 34 is released. At this stage, as shown
in Fig. 23A, the movable FPC loading plate 141j is in
intimate contact with the LCD loading plate 1l4lc.

Then, the LCD loading plate 141lc, the fixed FPC

loading plate 141g, and the movable FPC loading plate 1417,




"the LCD board 11. That is, the pivots of the novable FPC |oading plate

141] cases exposure of the second el ectrode

11. In the FPC board 12, as descri bed above, the cut-out hole 22
decreasing the width D of the link portion 12i is provided so that the

FPC board 12 bends easily. Therefore, 51 20 April 2005 when jh |l e
| oadi ng pl ate 141 pivots, the second p&Q&ion 12h of the Fﬁ@)ﬁgg?§@€

reliably separated from the second el ectrode section Ilc of the LCD board

11 so as

2

to expose the second el ectrode section 11c of the LCD board 1

Subsequently, the carry-in arm 142 noves to above the carry-in slider
After recoduigdtdremfwibe B2 bohide 1blalty thell ecagrit i nitcagRea skd2shand
correction of the position of the LCD board 11 on the basis of the
recogni ti omourte refr &yphPabigad 343 dagseerds i, 0 4Be shHGRn B9@r dnlk @wKlyt he
FPC board 12. Then, the LCD board 11 is sucked by the suction holes 143b

and the FP§3marghd2mbgapsecked byoddensusiben halh

section Ilc of the LCD board

FPC

'S

1
141.

S dAser@Ndy 143 er eas

the suction by the suction holes 141d,” 141h, and ?41n on the  side of the
carry-in S'dﬁeirndje‘% $55 " 8k 8380 1 Sz anbesubhealt RA AP Qpéﬁdréép%g% the FPC

board 12 aré held by the carry-in head 143. In this state, the

12 still

fromthe second el ectrode™ section

boar d

HelRIT | {52 3NAPeHSHER &P&E.t h?ﬁig’a‘:ﬁ%@?ﬁigg LABwhS 1rS9Ray ated

i c of

23B, the distal end of the movable FPC loading plate 141j

moves away from the LCD loading plate 14lc so that the
movable FPC loading plate 1413 and the LCD loading plate
l4lc form a shape like a letter V in plan view. As
described above, the LCD board 11 and the first portion 1l2g
of the FPC board 12 are respectively sucked and held on the
LCD loading plate 141c and the fixed FPC loading plate l4lg
and the second portion 12h of the FPC board 12 is sucked
and held on the movable FPC loading plate 141j.
Accordingly, the formation of the shape like the letter V
by the movable FPC loading plate 141j and the LCD loading
plate 141§ causes the link portion 12i of the FPC board 12
to bend the second poftion 12h of the FPC board 12 so that
it is separated from the second electrode section 1llc of
the LCD becard 11. That 1is, the pivots of the movable FPC
loading plate 141] cases exposure of the second electrode
section 11c of the LCD board 11l.

In the FPC board 12, as described above, the cut-out
hole 22 decreasing the width D1 of the‘link portion 12i is

provided so that the FPC board 12 bends easily. Therefore,
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Its shape that causes the second el ectrode section Ilc of the of

ard 11 to be exposed). Next, the carry-in arm 142 that has sucked

the LCD board 11 and the FPC board 12 npbves to the hand over
0. In the hand over section 160, the carry- in head 143 noves

guide rail 142c to align the 52 20 April 2005 LCDigégaq?éé§over

tage 153. The carry-in head 143 then descends to
nd the FPC board 12 on the index stage 53. At this tinme, the
ectrode section Ilc of the LCD board 11 is positioned in the

hol e 153e. The LCD board 11, the first portion 12g of the FPC

Ak e cgoongr eoe sl dhe £ PIbdrae o Ef%e@&i%e' ’
@%@ﬁf 2 2o bBa° ¥R IR R R et AP her el ol
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fromthe éﬁgond el e t de SEéthﬂ Ic of. tthng ard 11. Then,
o) qQN?%ﬂ?%m/

7§ SHEISeL5PG ST g a‘éBFS § PACEARD dilfe
é&ﬁDVIng the index stage 153 to the ACF supply section 170.

section 170, ACF tape 171 is applied to the second

section |lc of the LCD board 11. As descri bed
Subsequently, the carry-in arm 142 moves to above the

carry-in slider 141. After recognition of the LCD board 11
by the recognition camera 142d and correction of the
position of the LCD board 11 on  the basis of the
recognition, the carry-in head 143 descends onto the LCD
board 11 and the FPC board 12. Then, the LCD board 11 is
sucked by the suction holes 143b and the FPC board 12 is
sucked by the suction holes 143c and 143d, whereas the
suction by the suction holes 141d, 141h, and 141n on the
side of the carry-in slider 141 is released. As a result,
the LCD board 11 and the FPC board 12 are held by the
carry-in head 143, 1In this state, the FPC board 12 still
retains its shape such that the second portion 12h is
separated from the second electrode section 1llc of the LCD
board 11 (its shape that causes the second electrode
section 1lc of the of the LCD board 11 to be exposed).
Next, the carry-in arm 142 that has sucked and held
the LCD board 11 and the FPC board 12 moves to the hand
over section 160. In the hand over section 160, the carry-

in head 143 moves along the guide rail 142c to align the

In



above, the FPC board 12 on the index stage 153 has the shape such that the
second portion 12h is separated from the second el ectrode section |lc of
the LCD board 11, and therefore the ACF tape 171 can be applied reliably
and snoothly to the second el ectrode section 11c. The rotating shaft 151
then rotates anot her 90degrees 53 20 Apri.l, 2005 in the direg@ "ngéhe
arrow E5, thereby noving the index sta952153 to the pre-press ‘bondi ng
section 180. In the pre-press bonding section 180, the recognition canera
183g recognizes a position and a posture of the second el ectrode section
|lc of the LCD board 11 by the marks Ile and I1f, and the recognition
camera 183&GlbderRmrded la Ges t #Bn1aAExa Stime ut83of tTHee FPErbyait Ieedy t he
mar ks 12e and 12f. As shown in Fig. 24A, according to the basis of the
recogniti od4%esthen des@ddr opriewad bohei ngChebdat8l 1tesoehdshentkPE he
second portion 12h of the FPC board 12. The second portion 12h of the FPC
board 12 i $odreh Slckedthby irldexs sttagm Hdl es AtSItzhind tiwee FPChpr esquicasd
bondi ng head 181, and the suction of the second portion 12h by the

suction holedecta3dicofsddiei omdeke sbgehe53.00s b maskl. iASpoditasuwldd ife
second portion 12h of the FPC board 12 including the second section 12b is
sucked by the FPEspreiopr essldorndidtg, heathd 8 Lcmhibba ridel LED Bgar & ilds@and

the first portion 12g of the FPC board 12 remai n being sucked by the
i ndex stageokiidon 12g of the FPC board 12, and the second portion 12h
of the FPC board 12 are respectively sucked by the suction
holes 153b, 153c, and 153d of the index stage 153. Further,
the suction by the suction holes 143b, 143c, and 143d of
the carry-in head 143 is released. As a result, the LCD
board 11 and the FPC board 12 are held on the index stage
153. Even in this state, the FPC board 12 still retains
its shape such that the second portion 12h is separated
from the second electrode section llc of the LCD board 11.
.Then, the rotating shaft 151 rotates 90 degrees.in the
direction cf the arrow E5, thereby moving the index stage
153 to the ACF sﬁpply section 170. In the ACF supply
section 170, ACF tape 171 is applied to the second
electrode section 1llc of the'LCD board 11. As described
above, the FPC board 12 on the index stage 153 has the
shape such that the second portion 12h is separated from
the second electrode section 1llc of the LCD board 11, and
therefore the ACF tape 171 can be applied reliably and

smoothly to the second electrode section 1llc.

The rotating shaft 151 then rotates another 90 deqrees



Subsequently, on the basis of the recognition result, the FPC pre-press
bondi ng head 181 noves so as to align the second section 12b of the FPC
board 12 with the second electrode section |lic of the LCD board 11. As
shown in Fig. 24B, the FPC pre-press bonding head 181 initially noves in
the direction shown by the arrow E9 (+Y direction) . The 54:%p ﬁ@&bb 2005
FPC pre-press bondi ng head 181 then rotat8s about the axis SA see %ig.
17) as shown in Fig. 24C (arrow E20) . Wien the rotation is finished, the
second section 12b of the FPC board 12 and the second el ectrode section
llc of the LCD board 11 are parallel to each.other. The novenent in the

direction dah the aliavetloshegnthe GirGow24B,i THEE § Ohot I8y PHEPASRISE
i ncreasing the deflection of the Iink portion 12i of the FPC board 12 and

thereby regdueigeg BS3esiostanse Dyvshei dgf lrmliian phot he FRChpard
12 during rotation of the FP8 pre-press bondi hg head 181. As shown i1 n Fig.

24D, the FFQe%%%rse%%er% ngebeadn 183,then f?(gfﬁdef%%@ﬁ 8'@@8?5;%?& the

arrow E10 (-X “direction) anhd in the direction row
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24D to pu%nhh%h%e%%%%d§¥%£éﬁlég%éfg f§§%F?E%géﬁgge%2aogoggﬁion and a
posture of the FPC board 12 by the mafks 12e and 12f.

As shown in Fig. 24A, according to the basis of the
recognition result; the FPC pre-press bonding head 181
descends onto the second portion 12h of the FPC board 12.
The second portion 12h of the FPC board 12 is then sucked
by the suction hoies 18la of the FPC pre-press bonding head
ig1, ‘and the suction of the second portion 12h by the
suction holes 153d of the index stage 153 is released. As
a result, the second portion 12h of the FPC board 12
including the second section 12b is sucked by the FPC pre-
press bonding head 181, while the LCD board 11 and the
first portion 12g of the FPC board 12 remain being sucked
by the index stage 153. |
Subsequently, on the basis of the recognition result,

the FPC pre-press bonding head 181 movés so as to align the
second section 12b of the FPC board 12 with the second
electrode section llc of the LCD board 11. As shown in Fig.

24B, the FPC pre-press bonding head 181 initially moves in

the direction shown by the arrow E9 {+Y direction). The




second el ectrode section Ilc of the LCD board 11. The quantity of the
novenment of the FPC pre-press bonding head 181 in the directions of the
arrows E9, E10, and E20 is calculated by the controller 34 (see Fig. 2) on
the basis of the position of the second section 12b of the FPC board 12
and the position of the second el ectrode 55 20 April 2005 seg H%ﬂ Qgg of
the LCD board 11 recognized by the reco@fition cameras 183€ a f g. The
controller 34 noves the FPC pre-press bonding head 181 on the basis of the
result of the calculation. On the basis of the result of the recognition by
the recognition caneras 183e and 183g, the table 183c of the press
bondi ng sedifiCorpri8Pndmh hondsngnhehd difledthieonsraotfateheanondbwshE6 aanids E7
to align the heating-pressurizing tool 183d with the insertion hole 153e
of the indéX steme I53. 1ANHteast bhbwnt Hey Mg i ng4Qr gaswowzi Bt pol wWhilg
ascends to pinch the second section 12b of the FPC board 12 and the

second el edhreod® tecitdroni 4 | £110f shé@, LER: bgacendlsbetwean12bhef the FrpC

heat i ng- pressuring tool 183g and the FPC pre-press bonding head 181,

thereby exioarty B2 PAAES W OBetbfd 2AEIANYe ASedr (88U c tde BREONED
section 12b of the FPC board 12 is pre-press bonded on the second

el ectrode beeGld on | 4ge0pakhe 168D thpassed lovhbh. therh%c':m& 1-1811 %fht

the conpletion of the pre-press bonding, the suction t he FPC 12

by the FPCARr@chieds JIoNHNhNEA ESlshown in Fig. 24B is made for the
purpose of increasing the deflection of the link portion
12i of the FPC board 12 and thereby reducing a resistance
caused by the deformation of the FPC board 12 during
rotation of the FPC pre-press bonding head 181.

As shown in Fig. 24D, the FPC pre-press bonding head

181 then moves in the direction of the arrow E10 (-X
direction) and in the direction of the arrow E9 (-Y
direction). When the movement in the directions of the

arrows E9 and E10 is finished, the second section 12b of
the FPC board 12 has been aligned with the second electrode
section 1llc of the LCD board 11. The FPC pre-press bonding
head 181 then descends as shown by an arrow El1l in Fig. 24D
to put the second section 12b of the FPC board 12 on the
second electrode section 1llc of the LCD board 11.

The quantity of the movement of the FPC pre-press
bonding head 181 in the directions of the arrows E9, E10,
and E20 is calculated by the controller 34 (see Fig. 2} on

the basis of the position of the second section 12b of the

FPC board 12 and the position of the second electrode.




Is released. After that, the FPC pre-press bonding head 181 ascends as

shown in Fig. 24E. In the above process, the FPC board 12 may be

recogni zed by the recognition canera 183g and the LCD board 11 nay be

recogni zed by the recognition canera 183e. O herw se, both the LCD board

11 and the FPC board 12 may be recogniz by either one of Apr i
5 PRl 206

2005 recognition caneras 183e and 183g. e rotating shaft ot ates
anot her 90 degrees, thereby noving the index stage 153 to the final press
bondi ng section 190. In the final press bonding section 190, the second
section 12b of the FPC board 12 is pressed on the second el ectrode section
lic of theeESUFard @ ft hthepr 868ur baaxcgerl k hare¢ognheedr ebpr esthe
bondi ng section 180. As a result, the second section 12b is fixed to the
second el ed@SERiddar srneras Afiteand dkBIer Tbetagetsoppey Binesvakh in
the second section 12b are electrically connected to corresponding driver
vol tage sips yFPEn@rertrass t hendéngndhetdctlBddeosediionbhisds The maieat i ng
shaft 151 then turns another 90 degrees, thereby returning the index stage
153 to t hereswd towdr theeatdloulld@icn synchroni zation with the novenent,
the carry-out arm 202 noves to the hand over section 160. Then the
carry-out head 203 tesceaslssontfo thee iewlekt sb8gehkSTecayii t ien SHot iter
hol es 203b and the nozzle 203d of the carry-out head 203 respectively suck
the LCD boaedobhidandn cameras 183e and 183g, the table 183c of the

press bonding section 183 then moves in the directions of

the arrows E6 and E7 to align the heating-pressurizing tool

183d with the insertion hole 153e of the index stage 153.

After that, the heating-pressurizing tool 183g ascends to

pinch the second section 12b of the FPC board 12 and the

second electrode section 1ll¢ of the LCD board 11 between

the heating-pressuring tool 183g and the FPC pre-press

bonding head 181, thereby exerting a pressure on the

sections. As a result, the second section 12b of the FPC

board 12 is pre-press bonded on the second electrode

section 1ic of the LCD board 11 with the ACF tape 171.

After the completion of the pre-press bonding, the suction

of the FPC board 12 by the FPC pre-press bonding head 181

is released. After that, the FPC pre-press bonding head

181 ascends as shown in Fig. 24E. In the above process,

the FPC board 12 may be recognized by the recognition

camera 183g and the LCD board 11 may be recognized by the

recognition camera 183e. Otherwise, both the LCD board 11

and the FPC board 12 may be recognized by either one of the



the FPC board 12. When the carry-out head 203 sucks the LCD board 11 and
the FPC board 12, the suction by the index stage 153 is released. After
the carry-out head 203 that has sucked the LCD board 11 and the FPC board
12 ascends, the carry-out arm 202 noves to above the |oading plate 201c

of the carry-out slider 201. The carry-out head 203 then 57f§9§ﬁﬁ?hb52005
descends again to |l oad the LCD board 11 a%d the FPC board e

| oadi ng pl ate 201c, and the LCD board 11 and the FPC board 12 are sucked
by the suction holes 20l1e and gulf. In synchronization with the

operations, the suction by the carry-out head 203 is released. After that,
t he | oadi ng M 1m0 CaRReas t bide herdwi8Bdt he slide plate 201b to carry
out the LCD board 11 and the FPC board 12 to a stocker 212 outside the
second mount i ng TApaiciialsime shett Bl . then FogategSanotReri Bousteratesm ot her
exanples of the carry- in slider 141 of the second nounting apparatus 32.

In an exanmshershyiwmnmprifiggsthes tmde®R6,sttagean16Ad teurflase fifnal mpraide FPC
| oadi ng plate 141) facing an LCD |oading plate 141c is fixed a bending

pl at e 141gbbadimg asedtsoal 1&@d pr ahr udiengf fnam puefsacascndihfe saatabire FPC
| oadi ng plate 141 and the LCD | oading plate 141c on which an FPC board 12

and an LCD1B@ar dhar esdcoh® Seadedn( upbebt e s hoatdeldr aw RPessdd

this exanple, when an LCD board 11 and an FPC board 12 are supplied from

t he on the second electrode section 1lle¢ of the LCD board 11
with a pressure larger than in the pre-press bonding
section 180. As a result, the second secticn 12b is fixed
to the second electrode section llec. Further, driver
voltage supply lines 21b in the second section 12b are
electrically connected to corresponding driver voltage
supply lines 17b in the second electrode section 1llc.

The rotating shaft 151 then turns another 90 degrees,
thereby returning the index stage 153 to the hand over
section 160. In'synchronization with the movement, the
carry-out arm 202 moves to thé hand over section 160. Then
the carry-out head 203 descends onto the index stage 153,
and the suction holes 203b and the nozzle 203d of the
carry-out head.203 respectively suck the LCD board 11 and
the FPC board 12. When the carry-out head 203 sucks the
LCD board 11 and the FPC board 12, the suction by the index
stage 153 is released. After the carry-out head 203 that
has sucked the LCD board 11 and the FPC board 12 ascends,

the carry-out arm 202 moves to above the loading plate 201lc

of the carry-out slider 201. The carry-out head 203 then



transporting head 34 of the transporting apparatus 33, a distal end of the
novabl e FPC | oading plate 141) noves away fromthe LCD | oading plate 141c
so that the novable FPC |oading plate 141) and the LCD | oading plate 141c
forma shape like a letter V. However, before the arrival at the hand
over section 160, the plates 141] and 14 are closed 58 20 ' 5 as
shown in Fig. 25. As a result, the seconéﬁbortion 12h of tﬁgﬂggkzéggrd 12
is bent upward by the bending plate 141q, so that the second el ectrode
section |Ilc of the LCD board. 11 is exposed. The bending plate 141q may be
constructed integrally with the novable FPC | oading plate 141)j. In an
exanpl e shSFFGeds gadadn 4ed lrmd (e nbGRbbeardPd ] camid nghel #B€ ikoand
provi ded and a second portion 12h  (a second section 12b) of an FPC board
12 is arrangedP®nthe leoadingupflade AU« ofarah 18D bCRr Hoatdi A lt leerddrme ngs
so that a second el ectrode section lic of the LCD board 11 is exposed. In
an exanpl e BMbvrrdnd Fi3).ar®, sackedobg pbet suotidh hoflesn 2PRE hoat P AP S
sucked by a suction nozzle 214 that noves with a slide plate 141b, so that
a second ellectsyuchraritaviohi with ahd Apdnaribrd, i shexpasedonThs the
invention is not limted to the above enbodi nents, and various

nodi fi cati aermpiodte nade 30 eip. reQeaedpl eartbe caiPONeBheMIBHA 1y
equi pnrent and
plate 20lc moves together with the slide plate 201b to
carry out the LCD board 11 and the FPC board 12 to a
stocker 212 outside the second mounting apparatus 32 (see
Fig. 2}.

Figs. 25 to 29 illustrate other exXamples of the carry-
in slider 141 of the second mounting apparatus 32.

In an example shown in Figs. 25 and 26, to an end
surface of a movable FPC loading plate 141j facing an LCD
loading plate 141c is fixed a bending plate 141qg having a
distal end protruding from surfaces of the movable FPC
loading plate 1413 and the LCD loading plate l4lc on which
an FPC board 12 and an LCD board are to be loaded {upper
surfaces in the drawing). In this example, when an LCD
board 11 and an FPC board 12 are supplied from the
transporting head 34 of the transporting apparatus 33, a
distal end of the movable FPC loading plate 141j moves away
from the LCD loading plate 141c so that the movable FPC
loading plate 1413 and the LCD loading plate 141lc form a
shape like a letter V. However, before the arrival at the

hand over section 160, the plates 1417 and 14lc are closed



met hod of the invention nmay be enployed for mounting film [|ike conponents
ot her than FPC boards (e.g., tape carrier packages (TCP)) on plate-like
conponents other than LCD boards (e.g., electrolum nescence devices (EL
devices), plasma display panels (PDP), or conventional printed circuit
boards). Shapes and pitches of the suction holes 59 20 April2d4%gﬁ2555the
carry-in slider and the like of the firs68and second nounting ‘apparatuses
are not limted to those shown in the draw ngs and may be set
appropriately in accordance with sizes and shapes of an LCD board and an
FPC board. In the first and second nounting apparatuses adopt carry-in

sliders andd idewhi th Feghaiscal |3s hal desnlkCDthearskemsd porEPenbaaryd
i nstead of sucking the boards. For the ACF supply sections of the first

and second ofoutité ngrcappsded Uses IMybset substariditied AR syppbyngeghians for
supplying ACP onto the el ectrode sections of an L board. Although the

present inventg,onsdashReefhkuldaroreserdbesody ¥y +ebnt e EX3APLAS WidH

reference to the acconpanying drawings, it Is to be noted here that

i d wgdi fisaki il o D , tadh kil | ed
various chapges and ggdifxgabians vithe DG ARPAHEN LA NOSA PNGa SKidd €

in the art. Therefore, unless such changes and ™To w'se

- depart fro@ohe SRivdd Ae §E9PPy Ol thNaHY 3EPLb1 BY ¥ OlbaliDgY FhQY Y be
construed as being therein? 60
1415.

In an example shown in Figs. 27 and 28, the movable
FPC loading plate is not provided and a second porticn 12h
(a second section 12b) of an FPC board 12 is arranged on a
lower surface side of an LCD board 11 in the drawings so
that a second electrode section 1llc of the LCD board 11 is
exposed.

In an example shown in Fig. 29, a second portion 12h
of an FPC board 12 is sucked by a suction nozzle 214 that
moves with a slide plate 141b, so that a second electrode
section 1lc of an LCD board 11 is exposed.

The invention is not limited to the above embodiments,
and various modifications may be. made therein.

For example, the component mounting equipment and
method of the invention may be employed for mounting film-
like components other than FPC boards (e.g., tape carrier
packages (TCP)) on plate-like components other than LCD
boards (e.g., electroluminescence devices (EL devices),
plasma display panels (PDP), or conventional printed

clrcuit boards). Shapes and pitches of the suction holes




20 April 2005 AMENDMENT OF CLAIMS 1. A conponent nounting equi prment (30)
for mounting a filmlike conponent (12) onto a plate-like conponent (11),
the plate-like conponent having a first placenent section (11b) which is
provi ded on one side edge and a second placement section (11c) which is
provi ded on other side edge, and the filLmlike conponent h InBE ;_glofsl rst
section (12a) to be placed which is pro@?ded on one side edge an

second section (12b) to be placed which is provided on another side edge,
conprising: a first nmounting apparatus (31) for placing the first section
of the filmlike conponent onto the first acenment section of the

pl at e- 1 i ke ‘FoRIEhERATE ¥ & Skden Erdubhe nglla@p@f atlhe £32ptf endplsaciony t he
second section of the filmlike conponent onto the second placenent

secti on of Moy gt expnaes topponane, nohedéii telde to ritosmusibhown apparhat us
conprises: an adhesive supply section (70) for supplying adhesive to the
first placemamingsctam@ ofayt Hee plsatte-dpisomoimpionknt in aaqrerpiess bandi ng
section (80) for aligning the first section of the filmlike conponent with
the first splzaserent sheqieonodf ahheCpl dbardi ke AP EFEDthognd. pr esasithg t he
fist section onto the first placement section with a first pressing force;
61 20 Aprilfi2@®5 and second mounting apparatuses adopt carry-in
sliders and like which mechaniéally hold an LCD board and
an FPC board instead of sucking the boards. For the ACF
supply sections of the first and second mounting
apparatuses may be substituted ACP supply sections for
supplying ACP onto the electrode sections of an LCD bocard.
Although the preseht invention has been fully
described by way of the examples with reference to the
accompanying draﬁings, it is to be noted here that various
changes and modifications will be apparent to those who
skilled in the art. Therefore, unless such changes and
modifications otherwise depart from the spirit and scope of

the present invention, they'should be construed as being

therein.




a final press bonding section (90) for pressing the first section of the
filmlike conponent onto the first placenent section of the plate-Ilike
conponent with a second pressing force, thereby fixing the first section
of the filmlike conponent onto the fé@st placenent section of the

pl ate-1i ke conmponent; a transfer section (50) for holding th?)RbﬁEﬁDkike
conponent, and transferring the plate-like conponent sequentially to0 the
adhesi ve supply section, the pre-press bonding section, and the final
press bondi ng section; and a filmlike conponent supply section (110) for

supplying the filmlike conpone Pk E; €SS bondi ng section
wherein the transfer section co@%?&@ggﬁg¥ag@§ﬁ%53) each provided with a

recess (53a) where the plate-like conponent is to be |oaded, wherein the
pre-press bonding section conprises a pre- press bonding head (81) that has

a first portiongzfo ' ortion (12qg) of the_filmlike conponent

i ncl udi ng fhe fir s%oggégfggg gﬁ%%tls%%o%@ Sdn (294) FoF mMpjintiHeda a
portion of the fi.lm|ike conpon i ncludi ng the second section, and that
presses thgaﬁﬁr%EQQQRQWﬂ?Qﬁ hgpé?iPﬂFPiEe%ﬁéﬁﬁﬂﬁﬁﬁecﬁﬁmp@héntiHéﬂ),

pl acenent gcti nof ﬁf glate-like conponent | oaded on the index stage,
and wher ei 9?(i § GPMPRBEREC LAY IgHT t He fif@éx RlagrmMaRt section

(11b) which is provided on one side edge and a second
placement section (llc) which is provided on other side
edge, and the film-like component having a first section
(12a) to be placed which is provided on one side edge and a
second section (12b) to be placed which is provided on
another side edge, compfising:

a first mounting apparatus (31) for placing the first
section of the film-like component onto the first placement
section of the plate-like component; and

a second mounting apparatus (32) for placing the
second section of the film-like component onto the second
placement section of the plate-like component,

wherein the first mounting apparatus comprises:

an adhesive supply sectiocn (70) for supplying adhesive
to the first placement section of the plate-like component:;

a4 pre-press bonding section (80) for aligning the
first section of the film-like component with the first
placement section of the plate-like component, and pressing
the fist section onto the first placement section with a

first pressing force;



20 April 2005 is set so that a clearance (a2) |larger than a thickness of
the filmlike conmponent is made between the index stage and the second
portion of the pre-press bondi ng head when the first portion of the
pre-press bonding head is pressing thes1first section of the filmlike

conponent onto the first placenent section of the plate-ligghgqﬂgﬁagnt. 2.
A conponent nounting equi pnent according to clains 1 to 7, e he
second nounting apparatus conprises: an adhesive supply section (170) for
supplying adhesive onto the second placenent section of the plate- like

conmponent; a prer pfess) DRI 1565419 (sla%@ioﬁ'lorh@é]i g%@?mé]{'gg%iﬁﬁgﬁq\ﬁ t he

section of the filmlike conponent with the secohd pl ace

bl acerent Seet on CattonaS oy Soe i ok EECOBRCT RS0, PBFOp TR g ke

pl acement secti on; I nal press bondi

second sectj faqihe fid.mli omponent onto the second  pl acenent
section of bt %ge&eg:te-%ﬁiéé @or?gntg}ﬁ ﬁﬁe"al@é%oﬁ?f“p%?%ggi‘ﬁﬁ RoRc&ecomé eby
fixing the segtion of .the. filmlike conpaonent onto the second

pl acenent Ezggggﬁ%ﬁ OFher pitlicraiefidipandhe dddst tFapsien wxktitde

(150) for ttapsferring the plate- |ike conmponent and the filmlike
conponent %?‘il&/m&épfet ﬁg’mplol t 809 dhendsl e Fasamenht sechioni pét the

| acement 63 20 ril 2005
P p%a%e-éﬁke component;

a transfer section (50) for holding the plate-like
component, and tfansferring the plate-like component
sequentially to the adhesive supply section, the pre-press
bonding section, and the final press bonding section; and

a film-like component supply section (110) for
supplying the film-like component to the pre-press bonding
section,

wherein the transfer section comprises stages (53)
each provided with a recess (53a) where the plate-like
component is to be loaded,

wherein the pre-press bonding section comprises a pre-
press bonding head (81) that has a first portion for
holding a portion (12g) of the film-like component
including the first section and a second portion {12h} for
holding a portion of the film-like component including the
second section, and that presses the.first section of the
film-like component onto the first placement section of the
plate-like component loaded on the index stage, and

wherein a depth («l) of the recess of the index stage




section of the plate-like conponent sequentially to the adhesive supply
section, the pre-press bonding section, and the final press bonding
section, wherein the transfer section conprises a first holding nechanism
(153b) for holding the plate-like conpgment, a second hol di ng nmechani sm

(153c) for holding the portion of the filmlike conponent i@yk ﬂkﬁ@sthe
first section, and a third hol di ng mechani sm (153d) for hol |ng the
portion of the filmlike conponent including the second section, and
wherein the third hol ding nechanismholds the film I|ike conponent with the

Dl ao- |1 ko Conmonent Tiet na CLEAEanCE IBRAP REHRE R 4 PuPbibEls

pl ate-1i ke conponent in the esive supply s

second sectih@n £Qf) p-t [ ' o] ent Jn the pre-press bonding
section. 3. %\ ggr%lor%relﬁ(té n%dﬁr#qﬁr%lée;qltrjgl)gpn%n‘? heldr n@“? o“ﬁ‘aﬁi‘m's'é?ge in
the pre-pr handi i on of the second noupti appar at us. conpri ses:
a recognit?gﬁ sectﬁg% §§§§£$“1§§gfﬂﬁmPF%ﬁ%5%?§iHanaﬁég etd-vhee the
conmponent @t he fil.mli omponent ; and an_alignnment head (181) for

hol di ng thgggégoﬁﬁ’f&é@ﬂ & tg’ﬁ gte i sk ERE ih@%‘%ﬂ)gh%aﬁ,lﬁomﬂgsmg Edsond
section Offi%hg film]ike conponent, on a basis of recognition by the
recogni ti on 588t iTTCL19Rr &y B¢ gfiiddiHke ceomgosenti ontei tttha hé igedond

pl acenent s?ction %f the plate-like 64 conponent. 20 April 2005
Placement section of the plate-like component.

2, A component mounting equipment according to claims 1
to 7, wherein the second mounting apparatus comprises:

an adhesive supply section (170) for supplying
adhesive onto the second placement section of the plate-
like component;

@ pre-press bonding section (180} for aligning the
second section of the film-like component with the second
placement section of the plate-like component, and pressing
the second section onto the second placement section;

a final press bonding section (190) for pressing the
second section of the film-like component onto the second
placement section of the plate-like component with a second
pressing force, thereby fixing the second section of the
film-like component onto the second placement section of
the plate-like component; and

a transfer section (150) for t;ansferring the plate-

like component and the film-like component of which the

first section has been fixed onto the first placement




4. A conponent nounting equi pnment according to claim2 or claim3, wherein
the second nounting apparatus further conprises a carry-in section (140)
for supplying to the transfer section the plate-like conponent and the
filmlike conponent of which the firs3 section has been fixed onto the

first placenent section of the plate-like conponent, and “hqafkﬂﬂbgﬁs
carry-in section deforns the filmlike conponent so that the second section

is separated fromthe second placenent section of the plate-Ilike
conponent, and supplies the plate-like conmponent and the filmlike

i1l ke conponant 5. T mecr g aspar arponeysy sESSBERRIY Sbel 1The i ke

filmlike conponent. 5. A nounting apparat

commenent. Uk AR SidéorRnegte (Lo e AL A5 ke comopent

having a first placenent section

second pl ag@renrt sACctd ( . proyjided on other side edge, and the
filmlike corrpgnent dﬁ:ca'l-"\r/l:isngﬂéaﬂ?%ll ritg/és(gg on (12a) to be fixed provided on

oi de- edge.  compr S T TEHL R Y ecEomni Fa9) 21 £ rSipPryigids 20
Conponent : "BCBRL 5ol B3R o tocke} BHAE LABY (Bi4GET GhKRg qHEORER, 3
second holding mechanism ({153c) for holding the portidn of
the film-like component including the first section, and a
third holding mechanism (153d) for holding the portion of
the film-like component including the second section, and
wherein the third holding mechanism holds the film-
like component with the second section separated from the
second placement section of the plate-like component in the

adhesive supply section, and releases the second section of

the film-like component in the pre-press bonding section.

3. A component mounting equipment according to claim 2,
wherein the pre-press bonding section of the second
mounting apparatus comprises:

a recognition section (183e, 183g} for recognizing the
plate-like component and the film-like component; and

an alignment head (181) for holding the second section
of the film-like component, rmoving the second section of
the film-like component on a basis of recognition by the

recognition section; thereby aligning the second section

with the second placement section of the plate-like




second section of the filmlike conponent with the second placenent
section of the plate-like conponent, and pressing the second section onto
t he second placenent section with a first pressing force; a final press
bondi ng section (190) for pressing th§% second section of the filmlike
conponent onto the second placenent ction of the plate'li%fAﬁﬂgﬁﬂ ent
with a second pressing force, thereby fixing the second section 0O he
filmlike conponent onto the second pl acenent section of the plate-Ilike

conponent; and a transfer section (150) for transferring the plate- like
conponent and the filmlike conponent of which the first section has been
fixed to PFBNERL pl acement section of the plate-1ike component
sequentially to the adhesive supply section, the pre-press bonding
section, and the final press bonding section, wherein the transfer section
having a first holding nechanism (153a) for holding the plate-like
conponent 4-a fecEmParsindi mpundcinmni em {aESe) dorohdidingoacpedti én orl2g)
of the filmlike conponent including the first section, and a third
hol di ng medad si ( 188ayeinr tHot diserand ompiuort ingl 2hppafratiue f fumthicdee
conponent including the second 66 20 April 2005 section, and wherein the
t hird hol gompreeisant smarolydsint heettlion | { k40 cofpanestippi { hinthet s egord
section separated fromthe
transfer section the plate-like component and the film-like
component of which the first section has been fixed onto
the first placement section of the plate-like component,
and
wherein the carry-in section deforms the film-like
component so that the second section is separated from the
second placement section of the plate-like component, and
supplies the plate-like component and the film-like
component to the transfer section while retaining

deformation of the film-like component.

5. A mounting apparatus (32) for mounting a film-like
component (12) onto a plate-like component (11), the plate-
like component having a first placement section (1lb)
provided on one side edge and a second placement section
(llc) provided on other side edge, and the film-like
component having a first section (12a) to be fixed provided
on cone side edge and a second section {12b}) to be fixed
provided on other side edge,'comprising:

an adhesive supply section (170) for supplying



second pl acenent section of the plate-like conponent in the adhesive

supply section, and rel eases the second section of the filmlike conponent

in the pre-press bonding section. 6. A nounting apparatus according to

claim5, wherein the pre-press bondu¥ﬁ section conprises: a recognition
he

section (183e, 183g) for recognizing pl ate-1i ke conponqﬂ%A&ﬂgobge
filmlike conponent; and an alignnment head (181) for hol ding the second

section of the filmlike conponent, and noving the second section of the
filmlike conponent on a basis of recognition by the recognition section,

t her eby a”%ﬂ? ng. t he secggd section wth the second pl acenent section of
the plat edT¥ke* CorpohentNe7 SSCIRANPLAGEREPAr atRRE Bt oPdi righe oPdralem 5 or

claimé6, .fyrther conprising a carry-in section (140) for supplying to the
transfer <e&€ GRMBHtdte-1ike component and the filmlike component of
which the first section has been fixed onto the first placenment section of
the plate-like2@ cORPOREASS HendiHer eisecthencafi§Ci n Buct iadrd oefry mshehe
filmlike 67 20 April 2005 conponent so that the second section is
separ at ed SPEERC: Heeclsiconelf ptheerfdim-slddtd opomponeet phittédr | ilke seapadent
and supplies the plate-like conponent and the filmlike conponent to the
transfer Péacedgnkhiskeetienaiodi ndpe ¢dfadrardltilon admpdresrit) nahdkpresspagent .
the second section onto the second placement section with a
first pressing force;

a final press bonding section (190) for pressing the
second section of the film-like component onto the second
placement section of the plate-like component with a second
pressing force, thereby fixing the second section of the
film-like component onto the second placement section of
the plate-like component; and

a transfer section (150) for transferring the plate-
like component and the film-like component of which the
first section has been fixed to the first placement section
of the plate-like component sequentially to the adhesive
supply section, the pre-press bonding section, and the
final press bonding section,

wherein the transfer section having a first holding
mechanism (153a) for holding the plate-like component, a
second holding mechanism (153c) for holding a portion (12g)
of the film-like component including the first section, and

a third holding mechanism (153d) for holding a portion

(12h) of the film-like component including the second




66
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section, and

wherein the third holding mechanism holds the film-
like component with the second section separated from the
second placement section of the piate—like component in the
adhesive supply section, and releases the second section of

the film-like component in the pre-press bonding section.

6. A mounting apparatus according to claim 5, wherein the
pre-press bonding section cdmprises:

a recognition section (183e, 183g) for recognizing the
plate-like component and the film-like component; and

an alignment head (181) for holding the second section
of the film-like component, and moving the second section
of the film-like component on a basis of recognition by the
recognition section,. thereby aligning the second section
with the second placement section of the plate—like

component.,

7. A mounting apparatus according to claim 5 or claim 6,
further comprising a carry-in section (140) for supplying
to the transfer section the plate-like component and the
film-like component of which the first section has been
fixed onte the first placement section of the plate-like
component, and

wherein the carry-in section deforms the film-like




7
° 20 April 2005

component so that the second section is separated from the
second placement section of the plate-like component, and
supplies the plate-like component and the film-like

component to the transfer section while retaining

deformation of the film-like component.




