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DESCRI PTI ON ELECTRONI C COMPONENT THERMO- COVPRESSI ON
TOOL, AND ELECTRONI C COVPONENT MOUNTI NG APPARATUS AND

wORWBMNG4s METHOD Techni cal Field The present i RCEQIPR06312562

relates to an el ectroni c cofrpponent therno-conpression
tool for sucking an electronic conponent such as flip
chi ps and t herno-conpressing the el ectroni c conponent
onto a board, particularly onto a nulti-piece board
segnented into a plurality of unit boards, and al so
relates to el ectroni c conponent nounting apparatus and
mounti ng net hod for therngégﬂ%PEEQNng and nounti ng

the el ectroni c conponent sucked by the

t her no- conpression tool onto the board. Background Art
A s an apparatus for bondi ng and nounting an

el ect rohECTRONPO NneO P OMBNE hTHEBMa-FOMERESA I ONNPOODF NBND
thereon, such as flip chips onto a board, there have
PEERC TRAEL Y OGMBEONERT t MOUNTING NPPRRRATUD UANDNYOUNTING METHOD
appar atuses for bondi ng together and nounting the two
menbers, el ectronic conponent and board, by

t her no-conpression. In this type of electronic
COEPIONESE 1 NPURL NG apparatus, an el ectroni c conponent
sucked to the therno-conpression tool is heatedwhile

pressed agatRet driadhear dnhpanvhbsh 1 1the/dest tifNdelectronic
bondi ng material such as thernosetting résin or

a@%ﬁﬁ%ﬂ&ﬂ%CtﬁQPﬂHfééﬁﬁrggé§6ﬁ3£0895f8£e¥heﬂ§h¥ BR€B1ectronic
fed and placed, by

component such as flip chips and thermo-compressing the
electronic component onto a board, particularly onto a
multi-piece board segmented into a plurality of unit boards,
and also relates to electronic component mounting apparatus
and mounting method for thermo-compressing and mounting the

electronic component sucked by the thermo-compression tool

onto the board.

Background Art

As an apparatus for bonding and mounting an
electronic component, which has a Jjunction bump formed
thereon, such as flip chips onto a board, there have been
widely used electronic component mounting apparatuses for
bonding together and mounting the two members, electronic
component and board, by thermo-compression. In this type
of electronic component mounting apparatus, an electronic“

component sucked to the thermo-compression tool is heated
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whi ch the thernosetting bonding material is thermally
hardened and thus the two nenbers are bonded toget her

woOew/13Fapanese unexam ned patent publication RNOT/JP2006/312562

2000- 13005 A ) . Also for this type of electronic

conmponent nounting apparatus, nulti-piece boards are

W dely used as the board onto which electronic

conmponents are to be nounted. The nulti-piece board is

a set of a plurality of unit boards, and after the

mounti ng of electronic conponents onto the unit - _
bt R, PE§SsEh eadaiditto Elet g 9et M eWRilRli VA daprmosetting
unit boards so as to be divided into a plurality of .

i gt and tehi 21 beaekisas FHgernes at BRI He8Sshowt ganisotropic
state in which electronic conponents are bei ng nounted
operdachkive i mptecéabohrd byeayiovsiagntiesmalfed and placed, by
t her no- conpression tool. Referring to Fig. HA a

t et - conpr eslsé omoseotid®l hendenhgomatboisdbm Lacetbérmally
a therno-conpression head 100. The thernoconpression
tlootddiddqd avhdl cbhus tadetds anetieat s r esé sbanietategether (see,
such as ceramcs, is so constructed that an

el gt ond CuteRPONCSd SaekntipoiBIDesat184bN6S 2000-13005 A) .
protrusively provided at a center of a | ower surface

of a plate-ghapedrhasecpgpberyila.oA fd18ttBoield ONcomponent
hole 102 is forned at a center ofthe bottom face of

L Sul PEEFO60APEESS), 0183 hQhe ARCh AaSUSKURIIRIG used as
103 communi cating with the suction hole 102 is fornmed

| hd e, S Nes My BUPRESHHON bR 1Lt ¢ FWkR®hen®s are to be

mounted. The multi-piece board is a set of a plurality of
unit Dboards, and after the mounting of electronic
components onto the unit boards, is subjected to cutting
between individual unit boards so as to be divided into a
plurality of independent unit boards.

Figs. 1]1A and 11B show a state in which
electronic components are being mounted onto a ﬁulti~piece
board by a conventional thermo-compression tool. Referring
to Fig. 11A, a thermo-compression tool 101 is set on a
bottom face of a thermo-compression head 100. The thermo-
compression tool 101, which is made from heat-resistant
material such as ceramics, is so constructed that an
electronic-component suck-up member 10lb is protrusively
provided at a center of a lower surface of a plate-shaped
base member 10la.

A first suction hole 102 is formed at a center of
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second suction hole 104 is forned on either side of
the suction hole 102, serving for renovably sucking up

wandeetsing t he therno-conpression tool 101. POE®JP2006/312562

t her roconpressi on head 100 has a heater (not shown)

contai ned therein, serving for heating the

t her no- conpression tool 101 by its heat conduction.

Such an el ectroni c conponent nounting apparatus as

shown above is so constructed as to allow a plurality

of types of therno-conpression tools to be

.m%rgﬁaﬁa@df%er &fui tlerl HepERATAGBReERECRoMRASF 40y and a
el ectronic conponent to be nounted. Suck-up nenbers '
194Gk oEP tihel ¢ Nl Y i eernurhe? kbR g oripElesEhensteblienahele 102 is
formed in correspondence to the size and other forns
oforhedi ridi vileal tled mee rovipresspomnetol r édpect i \Feinther, a
whi | e bases 10la of the individual thernop-conpression

t petendr euttipad ladlle | hOdonmonfoagad doesseDfhé¢he sfidemof the
of the suck-up nmenber 101b in order to ensure the

| shetthandedl | 109, neébheingf iffotd ngeimovhbeybodtiekidqcep and
of the therno-conpression head 100. Referring to Fig.

HEo 1@imdyl tihepi et heardbridhed S gegmied 1i01t.,0 @ The thermo-
plurality of unit boards HOa, HOb, HOc A plurality of

et &b 88€sod 1heae {06 MG sonat ORa@fereathlotNidhdiRAr decontained

HCa, HOb, HOc ..., and a thernosetting bondi ngnateri al
1@@ef§1ﬂre%b99§bﬁ Qhﬁ?e%éﬁﬁﬁﬁfhtﬁéeQﬁkﬁ%%—%Bkﬁﬂéé%lon tool
precedi ng process. Bunps P el ectroni c conponents

t%@{eb§“&%§‘%ké¥‘é&ﬁa@égfgﬁodes 111 and

er mo- conpr essed,

Such an electronic component mounting apparatus
as shown above is so constructed as to allow a plurality of
types of thermo-compression tools to be interchanged as
required depending on the form of the electronic component
to be mounted. Suck-up members 101b of the individual
thermo-compression tools are formed in correspondence to
the size and other forms of the individual .electronic
components, respectively, while Dbases 101a of the
individual thermo-compression tools are formed all in
common regardless of the form of the suck-up member 101b in
order to ensure the interchangeability in their fitting to
the bottom face of the thermo—compreséion head 100.

Referring to Fig. 11B, a multi-piece board llQ is
segmented into a plurality of unit boards 110a, 110b, 110c¢

A plurality of electrodes 111 are formed on top of each

unit board 110a, 110b, 110c .., and a thermosetting bonding
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where the thernosetting bonding material 112 thermally
hardens so that the el ectronic conponents P are

wounowst1etso4 When t he el ectroni c conponents P haveCcbgrmwos/312562

nmounted onto all the unit beards 110a, 110b, 110c ...,
the nmulti-piece board 110 is cut and divided by broken
lines N. Disclosure of Invention In recent years,
along with the trend toward snaller size and small er
wei ght of el ectronic equi pnent, boards to be nounted

t hereon have al so been becom ng snaller in size

AR e M| i12 uhPt PEBEFAYSI¥gRARCEd R 9RCImAtsCede 111 in

board have al so been becomi ng snaller in size so that
thePpeEeAing RdPSeAPng BHPHOBI d9Thad gsdewmec components P
narrower. Because of this, as shown in Figs. H A and

HE;e whennipdel@ct £hai e¢legipmess Plis and thermo-compressed,
t her no-conpressed to a unit board HOe | ocated at a

ceéntdee  dfhd hehmrmosefitdoe bbandiht0, mpherial 112 thermally
t her no- conpressi on tool 101 approaches also to top

flecederod HOI ttHadar tise HEML ettt rid@i oM @b draset 10P are mounted.
el ectroni ¢ conmponents nounted thereon and which are

ath acettie tOl dderomid dnasshdiles Whghe i Sedhendarited 6hto all
mounting. Since the therno-conpression tool 101 is

head edn it agoartishaatoa] actsp f o1heat |t haHheimselgid® board
bondi ngmaterial 112 on the bef or e- nounting unit boards

1 19 dd0as® AP add&y Neropset 11ngs bendi ng

material 112 goes on hardening process in the stage
before nounting so as to undergo thermal adverse
i nfl uences such as deterioration.

Disclosure of Invention

In recent years, along with the trend toward
smaller size and smaller weight of electronic equipment,
boards to Dbe mounted thereon have also been becoming
smaller in size. Accordingly, unit boards segmented in the
multi-piece board have also been becoming smaller in size
tso that the pitch of adjoining unit boards has become
narrower. Becausevof this, as shown in Figs. 11A and 11B,
when an electronic component P 1is thermo-compressed to a
unit board 110e 1located at a center of the multi-piece
board 110, the thermo-compression tool 101 approaches also
to top faces of unit boards 110f to 110i which have no
electronic components mounted thereon and which’ are
adjacent to the unit board 110e, which is the target of
mounting. Since the thermo-compression tool 101 is heated,

radiant heat H acts to heat the thermosetting bonding
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This has been a cause of troubles, for exanple, that a
desired bondi ng power cannot be exerted in the

wounwstidreg4 of the el ectronic conponent P . Accordiruploge/312562

an object of the present ingention, lying in solving

t he above-described problens, is to provide an

el ectroni ¢ conponent therno-conpression tool, as well

as el ectroni c conponent nounting apparatus and

nmounti ng net hod, which makes it possible, .in

t her nrocoppressi on and nounting of e]ectronic

W&T 1t P pPGr a????r%%“%?l%%a%tseﬁ%ﬁ@%d 110f to
in a nmulti-piece board, to avoid thermal adverse

i hhetRcchat e Fhermeseheltd JPorGEng material 112 goes on

t her no- conpression tool on the thernosetting bondi ng
marening| peedess tHe bhPorstagrunPehRgranimowdairgs so as to
In order to achieve the above object, the present
iwvdentJonthasmehe adoldmne npptorsnidesit supd. akccoedéngoration.
to a first aspect of the present invention, there is

priovs dedsarbetrectr oraics € opfonentulh hes no-foanperssp b, that a
tool for therno-conpressing an el ectronic conponent

vies Brédietsomdehd i pgwbondangotmaber iexlerweid e rsuthé nbwpting of
and hol ding the el ectronic conponent thereby nounting

tige ed Bed 00k Lo COsmeneatt omf 0 a board, thet ool
conprising: a base nmenber which is renovably fitted on

a head- bot tmedAEEn®iv A LHEEBHeERMBIESHHOH et Ni@fention,
el ectroni ¢ conponent nounting apparatus and in which

lying in solving the above-described problems, 1is to
provide an electronic component thermo-compression tool, as
well as electronic component mounting apparatus and
mounting method, which makes it possible, . in thermo-
compression and mounting of electronic components onto a
plurality of unit boards segmented in a multi-piece board,
to avoid thermal adverse influences of the radiant heat of
the thermo-compression tool on the thermosettiﬁg bonding
material placed on the before-mounting unit boards.

In order to achieve fhe above object, the present
invention has the following constitutions.

According to a first aspect of the present
invention, there 1is ©provided an electronic component
thermo-compression tool for thermo-compressing - an
electronic component via a thermosetting bonding material

while sucking up and holding the electronic component

thereby mounting the electronic component onto a board, the



10

15

20

25

heating by heat transfer for therno-conpression is
perfornmed through the head-bottom face of the

woOhersnorsonpr essi on head; and a suck-up nenber RavUPm0a312562

suck-up surface which is foéned so as to be snaller

than a | ower surface of the base nenber in

correspondence to a size of the el ectronic conmponent

and by which the el ectronic conponent is sucked up and

hel d, the suck-up nenber being fixed on the | ower

surface of the base menmber at a position displaced

FFON aCTENERFIRY: the | ower surface, wherein in the

suck-up surface of the suck-up member, a suck-up hol e

is formed at §@§6§|W?EPGH|§%W%%%dJﬁ%oﬁ?%ﬁgabéﬁtefl%ﬁed- on a
the | ower surface of the base nenber, and the suck-up
Hepadtleotpmunfeacedofi t i a Hegdosicaraeaasdion hdiead  in  an
formed in the head-bottom face of the

t ke aoreoher esehpanpead mouatdngt e apip@tratthes fiand ngin  which
surface of the base nenber is fitted to the

hieealt g t olvyf acee®@f t Herahisdienn- cHopr eshieamdieadhpression 1is
According to a second aspect of the present invention,

tier fotmedr odtirctacthi hected edigaaiibo tmapofent of the thermo-
t her no- conpression tool as defined in the first

aspRcte s ei edde Swek-up hole is fornmed so as to
extend through the fitting surface of the base nenber

and the suck- HacguhbaeRmferd heaSLeK- HP SRR surface which

is formed so as to be smaller than a lower surface of the
base member in correspondence to a size of the electronic
component and by which the electronic component is sucked
up and held, the suck-up member being fixed on the lower
surface of the base member at a position displaced from a
center of the lower surface, wherein

in the suck-up surface of the suck-up member, a
suck-up hole 1s formed at a position displaced from the
center of the lower surface of the base member, and the
suck—up hole is communicated with a head-side suction hole
formed in the head-bottom face of the thermo-compression
head in a state that the fitting surface of the base member
is fitted to the head-bottom face of the thermo~-compression
head.

According to a second aspect of the present
invention, there 1is provided the electronic component

thermo-compression tool as defined in the first aspect,
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t he base nmenber has a conmuni cati ng groove portion
which is forned in the fitting surface thereof so as

woaods/187wemuni cated with the suck-up hol e andPCD/JP2006/312562

confront the head-side suctfon hole of the

t her no- conpr essi on head, and a suction passage portion
conprises the suck-up hole and the conmmuni cati ng

groove portion in a state that the base nenber is

fitted to the head-bottom face. According to a third
aspect, of the present invention, there is provided the

V&t $hi ¢ conmponent therno-conpression too.l as

defined in the first or second aspects, wherein the

base menberthe® Susdatal IBPhecti@ngdicdmeshaged pratBo extend
menber and the suck-up nenber is fixed at near a

carrepglporthiconf 1 htime |sowdraasur Pacelsd basebarember and the

menber. According to a fourth aspect of the present
isveihtiwnsutfere 98 roviwek-ep mémeer oni ¢ conponent
nounti ng apparatus for nounting an el ectronic

conponent otti® dazde of mamberbo&lds ian acommuriiqrtEedy groove
board, which is segnmented into a plurality of the unit

hear tson byhiber tec dmptessi g the €hectingnisuirdeeongidreof so
via a thernosetti ngbonding material while sucking up

adél 1ol 15k Ngoririen £ £€4d O €h COHP ONEAk ud Neo BPP@ARAL S confront
conpri sing: a therno-conpression head which is noved

Uph&nde dauei 8&l 8lib¥eohonbhe M tindi @terivaddtipression head,
and

a suction passage portion comprises the suck-up
hole and the communicating groove portion in a state that
the base member is fitted to the head-bottom face.

According to a third aspect of the present
invention, there is provided the -electronic component
thermo-compression tool as defined in the first or second
aspects, wherein the base member is a | generally
rectangular-shaped plate member and the suck-up member is
fixed at near a corner portion in the lower surface of the
base member.

According to a fourth aspect of the present
invention, there 1is provided an electronic component
mounting apparatus for mounting an electronic component
onto each of unit boards in a multi-piece board, which is
segmented into a plurality of the unit boards, by thermo-

compressing the electronic component via a thermosetting
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a positioning device for performng a relative
positioning of each of the unit boards of the

woubdsi13pioece board and the therno-conpressi on headp20aési2562

a therno-conpression tool which is renovably fitted to

t he therno-conpression head, wherein the

t her no- conpressi on tool conprises: a base nenber which

is renovably fitted to a head-bottom face of the

t her no- conpressi on head and in which heating by heat
transfer for therno-conpression i s performed through
tPRAKERE - bBeLSHiPdce WL the FHEKABEONPHRssABA héwytding the
and . a suck-up nenber having a suck-up surface which

i ¢l ¢ ok heRlgocesrerene, sHat | @pPRRakua FoWerisifgace of

the base nenber in correspondence to a size of the

el ectroni ¢ zoftpehwatcangrbyswhichaate @hiehr égi moved up and
conmponent is sucked up and held, the suck-up nenber

bdowry fekativa thethowenlsirphbeee dbodhd; base nenber at

a position displaced froma center of the | ower

surface, wher @ioiitnonliegs udkviipe s ficfracge pfothénguck- uplative
menber, a suck-up hole is forned at a position

db sl aretihg 08¥t kacherd®rthof uhbe bowetssw agige ohul Be-piece
base nenber, and thesuck-up hole is communi cated with

phesd- shder5acthOfnbotemb BE S8 Hoh Téhg; head- bot t om
face of the therno- conpression head in a state that

the fitting,surhaegsofohhee886nmephst isnitht edst Oremovably
t he head-bottom face of the therno-conpression
fitted to the thermo-compression head, wherein

the thermo-compression tool comprises:

a base member which is removably fitted to a
head-bottom face of the thermo-compression head and in
which heating by heat transfer for thermo-compression is
performed through the head-bottom face of the thermo-
compression head; and

a suck-up member having a suck-up surface
which is formed so as to be smaller than a lower surface of
the Dbase member 1in correspondence to a size of the
electronic component and by which the electronic component
is sucked up and held, the suck-up member being fixed on
the lower surface of the base member at a position
displaced from a center of the lower surface, wherein

in the suck-up surface of the suck-up member, a

suck-up hole is formed at a position displaced from the

center of the lower surface of the base member, and the
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head. According to a fifth aspect of the present
invention, there is provided the el ectroni c conponent

wonwsti3rey4 appar at us as defined in the fourth aBpEaP006/312562

wherein in the therno-conpression tool, the suck-up

hole is fornmed so as to extend through the fitting

surface of the base nenber and the suck-up surface of

the suck-up nenber, the . base nenber has a

comuni cating groove portion which is fornmed in the

fitting surface thereof so as tq be communicated with

t HeCKTER- BplRole SREMUGICEEFoME he Herrfdsitrée stiveFban hole
hol e of the therno-conpression head, and a suction .
pbesmge portihm Beapribeésomhelairkolip el ethagmeheompression
communi cating groove portion in a state that the base
needdripsafstaed thathehaechitbory osntbees Aécbhdi hgstomember
a sixth aspect of the present invention, there is

pioVvi telded hieo etleet hoadcbcbhponéate nofinthagthppapataspression
as defined in the fourth or fifth aspects, wherein in

thead her no- conpression tool, the base nenber is a

general |y rectangul ar - shaped pl ate nenber andthe

suck-up nenkbetorgifigxetoataneft fehCoageecPorbronthd present
the | ower surface of the base nenber. According to a

seneshbi @specthofet hespresenidéaverheone1£BeE8nk& component
provi ded an el ectronic conponent
mounting apparatus as defined in the fourth aspect, wherein
in the thermo-compression tool,

the suck-up hole 1s formed so as to extend
through the fitting surface of the base member and the
suck-up surface of the suck-up member,

the base member has a communicating groove
portion which is formed in the fitting surface thereof so
as to be communicated with the suck-up hole and to confront
the head-side suction hole of the thermo—compreésion head,
and

a suction passage portion comprises the suck-up
hole and the communicating groove portion in a state that
the base member is fitted to the head-bottom face.

According to a sixth asbect of the present
invention, there is provided the electronic component
mounting apparatus as defined in the fourth or fifth
aspects, wherein in the thermo-compression tool, the base

member is a generally rectangular-shaped plate member and
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nmounting nethod for nounting an el ectroni c conponent
onto each of unit boards in a nmulti-piece board, which

woomagnemt ed into a plurality of the unit boards/JPige/312562

t her noconpr essi ng the el ectwoni ¢ conponent via a

previously fed and pl aced thernosetting bondi ng

materi al while sucking up and hol ding the el ectronic
conmponent, the method conprising: sucking up and

hol di ng the el ectronic conponent to a suck-up nenber

oﬁga the%nn-cogﬁgession tool, where the . .

t hBF nBUCOTPP SRSTBRE t 1D TiReRuBbsR82hadeCRERBEr PREELRN in the
is renovably fitted on a head-bottom face of a

t heYRbcodnpEacei oh Headerreale®P8EL roni ¢ conponent

nount i ng aggaratus and in which heating by heat

transfer foRCEPBARDE ONPY eSsi 68VES ther &opPaed tHF olidie present
t he head-bottom face of the thernp-conpression head,
abgvehelieuck- thermenbés havdawidedsuckr upebectaeeriahi chmponent
is formed so-as to be smaller than a | ower surface of
ttheubtseg nesiibpdi foxormespoidenee ted extsiord cof céigonent onto
el ectroni ¢ conmponent and by which the electronic

ceapbnent imisuckedrds amd hel dupultie-siede upomther which is
being fixed on the | ower surface of the base nenber at

aspgaéhted dnspl aced frOm ey cent eheofuntike HWRIs, by thermo-
surface; performng a positioning of the

se6lete HP: AGARBE dalRairanic somponent and @ fhfstiously fed
unit board out of first, second and third unit boards,

Wath § N 85 @ c AU HRIhY s8E 3 EGN oM BHAKEE I ANE 1 1€ s88king up
that the base nenber is
and holding the electronic component, the method
comprising:

sucking up and holding the electronic component
to a suck-up member of a thermo-compression tool, where the
thermo-compression tool includes a base member which is
removably fitted on a head-bottom face of a thermo-
compression head in an electronic componenf mounting
apparatus and in which heating by heat transfer for thermo-
compression is performed through the head-bottom face of
the thermo-compression head, and the suck-up member having
a suck-up surface which is formed so as to be smaller than
a lower surface of the base member in correspondence to a
size of the electronic component and by which ‘the
electronic component is sucked up and held, the suck-up

member being fixed on the lower surface of the base member

at a position displaced from a center of the lower surface;
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not positioned above the second and third unit boards
but positioned above the first unit board; thereafter,

wouvieng7dewn t he t herno-conpression tool and tRemJrP2006/312562

t her no- conpressi ng the el ecitironi ¢ conponent via the

t hernosetting bonding material, by which the

el ectronic conponent is nounted onto the first unit

board; sucking up and hol di ng anot her el ectronic

conmponent to the suck-up nenber of the

t her no- conpr essi on, tool; and,fhereafter erformng a
positionindp%ﬁf?¥ﬁﬁ%$eé&rBﬂ?%tEBHﬁBﬁeﬁ¥fa§§eth%ug%%%ﬁﬂp“and'
unit board out of the unit boards so that the base

mfsdr SileChEPNHEsi $9RRIE b0t e TRIEE uHMt pbargd out of
but positioned above the first and second unit boards.
Aeeorldi ngecondn anghithiadpasrief bowadsnesehich are mutually
invention, there is provided- the el ectronic conponent
rdindent et dodaved dehi ned Lanehe scevdrth theperage member is
wherein the mounting of the electronic conponent onto

gach pbdsiheonadt aboardshes pmrdrod neddbyhtikd unit boards but
t her no- conpression tool, in which the base nenber is a

genet tal dryed edb@ng ut lae - Shegpe dupl atieoaesper and t he
suck-up nmenber is fixed at near acorner portion in the

| ower surf agige ©da fher pasviiPedowtc Cehdi NghétmbhE€ompression
present 1 nvention, an el ectronic conponent suck- up

NESEr ah8 Rh USh&Ehy- by Sesh 2hkoCald AYonic component

di spl aced fromthe center of the thernoconpression

via the thermosetting bonding material, by which the

electronic component is mounted onto the first unit board;
sucking wup and holding another electronic

component to the suck-up member of the thermo-compression

tool; and

thereafter, performing a positioning of the
electronic component and the second unit board out of the
unit boards so that the base member is not positiéned above
the third unit board but positioned above the first and
second unit boards.

According to an eighth aspect of the present
invention, there is provided the electronic component
mounting method as defined in the seventh aspect, wherein
the mounting of the electronic component onto each of‘the
unit boards is performed by the thermo-compression tool, in
which the base member is a generally rectangular-shaped

plate member and the suck-up member is fixed at near a
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tool so that in successive nounting of electronic
conponents by therno-conpression onto a plurality of

wanode/Brsas ds segnmented in the nmulti-pi ece boar BCTUP®06/312562

t her no- conpressi on tool is Rept from approachi ng above

the thernosetting bonding nmaterial placed on the

bef orenounting unit boards. Thus, thermal adverse

i nfl uences of the radiant heat of the

t her no- conpression tool on the thernosetting bondi ng

mat eri al can, be avoided, Brief Description of Drawin s
THeERS AP Bt Hep h%p%%%sl%ﬂﬁrf%%fﬁ?%% %? the B?ééeﬁ?
invention will becone clear fromthe follow ng .
descri pti orPEEREH 2E EONFRACPT8ACHF t RV AREHPRI ePReglectronic
enbodi ments thereof with reference to the acconpanying
deeMPORENt i rPUdlioip  Fiegber | $sa Bedierstlceber spertided at a
view of an el ectroni c conponent nounting apparatus in
ahoeaboe nedtl spflacke présemt itheentdanberi gof2 ithea thermo-
schematic side view of a thernoconpressi on head

| cchpokess ion t heoellectsconi thaonponentsuoowdsing mounting of
apparatus of the enbodinent;Fig. 3 is a schematic
beréonrontww ofcanddresmne omiressicbe rheadonforidi@ion onto a
el ectroni ¢ conponent nounting apparatus of the

epDELL IBEY ; o Fi @niBAobsrds S6EGIBATLEd PLANtNE MOt idpiece board,
t her noconpr essi on tool of the enbodi nent;

the thermo-compression tool is kept from approaching above
the thermosetting bonding material placed on the before-
mounting unit boards. Thus, thermal adverse influences of

the radiant heat of the thermo-compression tool on the

thermosetting bonding material can be avoided.

Brief Description of Drawings

These and other aspects and features of the
present invention will become clear from they following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:

Fig. 1 1is a schematic perspective view of an
electronic component mounting apparatus in an embodiment of
the present invention;

Fig. 2 1is a schematic side view of a thermo-
compression head included 1in the electronic component

mounting apparatus of the embodiment;
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Fig. 4B is a schematic side view of the
t her noconpressi on tool of the enbodinent; Fig. 4Cis a

wecehmwnatioe bottom vi ew of the thernoconpressi ORCTAR2006812562

the enbodinent; Fig. 5 is a3schemati c perspective view

of an observation unit included in the electronic

conponent nounting apparatus of the enbodinent; Fig. 6

is a block diagram showi ng a construction of a contro
system of the el ectronic conponent mounting apparatus

in the enbodinent; Fig. 7 is a flowhart show ng the
procedure ofi%ondi A dbe?ﬁ??@ﬁteﬁnﬁﬁﬁﬂﬁﬁldﬁ%@%tpgnfibyhermo‘
the el ectronic conponent nounting apparatus of the

epreRr eemon Filead ef g Behennl¢etBo@EC vi @BPRMRAg Bounting
positional relationship anong an el ectroni c conponent

saperkaek tps byf ttiee téreprodbnemhpr essi on head, the

observation unit and the board in the enbodi ment; Fig.

9 is a schelfgi c4pl ars veevedfenidisl aqrupfepi ecieevboafd & nthermo-
the enbodinment; Fig. 10A is a schematic side view

st s i st at @b avhi teie edted d andict conponent s are

nmount ed onto the multipiece board by the _ _

t her mo- conprgsi 9B tieola i schdeaterdodiaentieli &f ke | Bhermo-
a schematic plan view showing a state in which

et Sfd F O Lore OPRONESH StIRE CeBbi REhOnt 0 the mul tipiece

Fig. 4C is a schematic bottom view of the thermo-
compression tool of the embodiment;

Fig. 5 1is a schematic perspective view of an
observation unit included in the electronic component
mounting apparatus of the embodiment;

Fig. 6 1s a block diagram showing a construction
of a control system of the electronic component mounting
apparatus in the embodiment;

Fig. 7 is a flowchart showing the procedure of
bonding operation (mounting operation) by the electronic
componeht mounting apparatus of the embodiment;

Fig. 8 is a schematic side view showing a
positional relationship among an electronic component
sucked up by the thermo-compression head, the observation
unit and the board in the embodiment;

Fig. 9 1s a schematic plan view of the multi-

piece board in the embodiment;

Fig. 10A is a schematic side view showing a state
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board by the therno-conpression tool in the
enbodinent; Fig. HA is a schematic side view show ng

wa 26d6aBesokn whi ch el ectroni c conponents are nDBATARR2006/312562

onto a nultipiece board by 1@ conventi ona

t her no-conpression tool; Fig. HB is a schematic plan

view showi ng a state in which electronic conponents

are nmounted onto the nultipiece board by the

conventional therno-conpression tool; Fig. 12 is a

schematic | ower face view of %he t her nb- conpr essi on )
t ol WRhChh&lERBEAPAENCOTRRACRLS. oF S ROUp MY cthe multi-
expl anatory vi ew showi ng npunti ng pl acenent of the

i PR SF duBFaéect?Bni ERBonPEREMY GATRIRS Hirlr d. tBedt in  the
Mode for Carrying Qut the Invention Before the
dageedgnelh; of the present invention proceeds, it is

to be noted that |ike parts are designated by |ike

ref erence nBih®r al 8Bt hs cugholema hic agtanpahginghowing a state
draw ngs . Herei hbel ow, one enbodi nent of the
piesenichvehtcbmonscdesopobedtish adet aidunidd srefereheemul ti-
to the acconpanying drawings . First, overal

cohste ucboamdof iy ekdet r aiarmconmponerds st i Bgol in  the
apparatus 90 according to this enbodi nent of the

Il deddiment s explained with reference to Fig. 1,

whi ch shows a perspective view of the apparatus.

Fig. 11A is a schematic side view showing a state
in which electronic components are mounted onto a multi-
piece board by a conventional thermo-compression tool;

Fig. 11B is a schematic plan view showing a state
in which electronic components are mounted onto the multi-
piece board by the conventional thermo-compression tool;

Fig. 12 is a schematic lower face view of the
thermo-compression tool in the embodiment; and

Fig. 13 is a schematic explanatory View showing
mounting placement of the individual electronic components

in the board.

Best Mode for Carrying Out the Invention

Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by 1ike reference numerals throughout the accompanying
drawings.

Hereinbelow, one embodiment of the present



Referring to Fig. 1 , a novable table 2 is set on a

base 1 . The novable table 2 is provided on the top
wobaaew/16fs0a hori zontal noving unit 3 placed on POEJIPASE312562

1 . A board stage 4 and a tiser no- conpressi on too

stocker 5 are juxtaposed on the novable table 2 . A

board 80 is held on the board stage 4 , which is an

exanpl e of the board holding unit. A plurality of

types of therno-conpression tools corresponding to

sjze or, other forns of electronic .conpopents,_which

at &V el Mouris néeﬁﬁfé@?? e Sebeidd Bhibhe Siase 5 to the

. The stocked therno-conpression tools are selectively

SRECHPIMEL RN A FDYERFDr essi on head 20. In this case,

as an exanple, two thernp-conpression tools 101 which .

have conventi®sial | yoveeall n eeeshreciist apefedadn ehectronic

stocker 5 , and the therno-conpression tool 50

aeepaient t o move dmsseneppavebtison 96 | rdamading the  this

t her no- conpressi on head 20. A s the novable table 2 is

nemnisot troen iz onf athy hpvenitienofi st lexdieriirneshtval thnowe igrence to

unit 3 , the board stage 4and the stocker 5 are noved

hot g zoh} alihyl dhn sifows dier eedspreadriveé dvieet bdn.the Sagparatus.

result, the board stage 4 and the stocker 5 are

Rsfétoneg vbthigespech movhbeet habreconpressdionomeadoase 1.

20. That is, in this enbodi nent, the horizontal noving

umd Fovarar exanpke »f jtheppesiftanidyy) @@ Ceop face of a
horizontal moving unit 3 placed on the base 1. A board
stage 4 and a thermo-compression tool stocker 5 are
juxtaposed on the movable table 2. A board 80 is held on
the board stage 4, which is an example of the board holding
unit.

A plurality of types of thermo-compression tools
corresponding to size or other forms of electronic
components, which are the mounting object, are‘stocked on
the stocker 5. The stocked thermo-compression tools are
selectively set on the thermo—compréssion head 20. In this
case, as an example, two thermo-compression tools 101 which
have conventionally been in - use are Jjuxtaposed on the
stocker 5, and the thermo-compression tool 50 according to
the present invention is included in the thermo-compression
head 20.

As the movable table 2 is moved horizontally by

drive of the horizontal moving unit 3, the board stage 4
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A board carry-in unit 10 and a board carry-out unit 11
for carrying in and out the board 80 for the board

webteamaszdoar e provi ded on both sides of the boardrTaPage312562

4 . The board carry-in unit1610 has a carry-in arm 10a

for carrying the board 80 to the board stage 4 . Also,

the board carry-out unit 11 has a carry-out arm lla

for carrying the board 80 downstream It is noted

that, herein, a direction in which the board 80 is

carried is, assunmed as an X direction i.le a direction
p?erf%e%cﬁv%\?k% ?hafedfﬂpé(@ﬁ THZORtR 1 ot Aght) direction

plane is assuned as_a Y direction.

J The
tHer fo EdRstds8i-on Read 20°5% Fockbed Rasdire $HeIBo4r pnd the

stage 4 . The therno-conpression head 20 is fitted at

S TRNRT por t iBde oPoshéE igpedowitibi t respactached foea thermo-
frame 22 on the base 1 . The therno-conpressi on head

N gfpvieeh upeadd 20own bYhdki vies of inhethip? dewvodidiment, the
21 and is equi pped, by suction to its bottom face,

iahi 2dretda henowingnpnéssidonis oah tkbampdeow ft hehestpoketioning
5 positioned bel ow. Al so, the therno-conpression head
eviscatoved downwi th respect to the board stage 4

positi oned bel ow, and thernp-conpresses an el ectronic

conponent R\, byhireh dzasbden swikedouprandahelahdy thery-out
t her no- conpression tool, to the board 80 on the board

sirage 71 . £éP tHerplegt LankeCOMROReRt YRWY g for the board
apparatus 90 of Fig. 1 , a conponent feed unit 30 is

gl begirde R ided on both sides of the board stage 4.
The board carry-in wunit 10 has a carry-in arm 10a for
carrying the board 80 to the board stage 4. Also, the
board carry-out unit 11 has a carry-out arm 1lla for
carrying the board 80 downstream. It is noted that, herein,
a direction in which the board 80 is carried is assumed as
an X direction while a direction perpendicular to that
direction within a horizontal plane 1is assuméd as a Y
direction.

The thermo-compression head 20 is located above
the board stage 4. The thermo-compression head 20 is
fitted at a lower portion of the up/down unit 21 attached
to a frame 22 on the base 1. The thermo—compression head
20 is moved up and down by drive of the up/down unit 21 and
is equipped, by suction to its bottom face, with the
thermo-compression tool fitted on the stocker 5 positioned

below. Also, the thermo-compression head 20 is moved down
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t her no- conpr essi on head 20. The conmponent feed unit 30
includes a tray placenent table 32 for placing thereon

wa 2006a3791 i n which a plurality of electronic PCT/JP2006/312562

conponents P are housed w t1 their bunp formation
surface up, and a tray positioning table 33 for noving
the tray placenent table 32 in the Y direction. An
el ectroni ¢ conmponent conveyance unit 34 for picking up
an el ectronic conponent P fromthe tray 31 and
conveyi ng the conponent to fhe thernp-co essi Qn_head
Zbln‘%}é 6?§B§S%at}iﬂ/eg¥lﬁetb€<ﬂ%ﬁ%néiﬁ?g?eéd %ﬂ?n? iphe hé’eelowl and
el ectroni ¢ conmponent conveyance unit 34 includes, a

TRINERRE FDVATh f 1B EOBEC f RTR Tt oRat YEFy has been
nmovi ng the conveyance head 35 al ong the X-axis
diudead owei anghéelidgdrie Freonthbsire-CREPEREF1QD dfoctlhe to the
conmponent feed unit 30 to a proximty of the
threar b - &0 npr ellze drpdechas 20ge wher e t he conveyance head
noving table-36 is fitted on the front face of the
frame 22. The Tonvelanceiiead Gtoomed udesumt Sugkapparatus 90
menber 38 attached via an arm 37, and a nozzle 38a set
ot t hegsudk- up aembete:38. feébd sumdk- UR0 neabel ad@d eside the
rotatablyfitted to the tip end of the arm 37, and the
Nzt eo S8emEieds Heorc haagad 2 M, postik e compedlethtanteed unit 30
downward, by rotation of the suck-up nmenber 38. The

ClRYRE eahead B35 1 Admislers fabpedasn £ait pllacifgVidikreon a
up and down the arm 37, serving for noving down the

ftgﬂmﬁ-ﬂgsxw&g 070, BBay & adi v tonibecdhpynddts P are

housed with their bump formation surface up, and a tray
positioning table 33 for moving the tray placement table 32
in the Y direction.

An electronic component conveyance unit 34 for
picking up an electronic component P from the tray 31 and
conveying the component to the thermo-compression head 20
is placed above the component feed unit 30. The‘electronic
component conveyance unit 34 includes a conveyance head
moving table 36 for reciprocatively moving the conveyance
head 35 along the X-axis direction in the figure from above
the tray 31 of the component feed unit 30 to a proximity of
the thermo-compression head 20, where the conveyance head
moving table 36 is fitted on the front face of the frame 22.

The conveyance head 35 includes a suck-up member
38 attached wvia an arm 37, and a nozzle 38a set on the

suck-up member 38, The suck-up member 38 is rotatably
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pi ck up the electronic conponent P . Thereafter, the
suckup nenber 38 is rotated to nmake the nozzl e 38a

wohesgaetsoint o t he upward posture, and the convegaugemos/312562

head 35 is noved to a proxigity of the

t her no- conpressi on head 20 by operation of the

conveyance head noving table 36 , by which the

el ectronic conmponent P, which is held by the

upmard facing nozzle 38a with the bunp formation
transf red to just unde

ace facjng downward, r
AR o Cotpr CRoF BN HBath oot {1y §n81 56, hpRAle 30a can

t her no- conpreSS|on head 20 is noved down, and the
é@%c??%%g%dcéﬁpBﬁéﬁPrﬁfl§P¥@é@e@9ﬂ3@9WPW%ﬂ@yt%ﬂtﬁ%tatlon of
t her no- conpression tool 50 fitted to the bottom face

of ¢ heu¢ kel e®ppF ed8i on head 20. Referring to Fig. 1

, an observation unit (or imge pickup unit) 40 is

pl.aced bel o¥re heorveyapeenpresdi 6R higuell @ies The up/down unit
observation unit 40 is fitted to a noving unit 41

pfovi deding theahdadewd2 thencdirrardhe swwvethg for moving down
horizontally in the X direction or Y direction by

dthe edoinwdred rovs tgraidi hoddle Th@a obskavavreonoubhe #6ay 31 to
Is noved to between the board 80 and the electronic

cotpnent tRebeflecetbeaiic aompon@mt:, mser Vitgré®fter, the suck-
capturing an i nage of the board 80 and the el ectronic

copneaendr P38 18 thesfegorpresss othefnbhelel sehr _@H&ﬁged into
conmponent P and the board 80, the observation unit 4

A0 M A Ly LEATRE! SR L U 0 e
2&-prox1m1ty of the thermo-compression head 20 by operation
of the conveyance head moving table 36, by which the
electronic component P, which is held by the upward-facing
nozzle 38a with the bump formation surface facing downward,

is transferred to just under the thermo-compression head 20.
In this state, the thermo-compression head 20 is moved down,
and the electronic component P is sucked up and héld to the

thermo-compression tool 50 fitted to the bottom face of the

thermo-compression head 20.

Referring to Fig. 1, an observation unit (or
image pickup unit) 40 1is placed below the thermo-
compression head 20. The observation unit 40 is fitted to
a moving unit 41 provided on the frame 22, and can be mqved
horizontally in the X direction or Y direction by drive of

the moving unit 41. The observation unit 40 is moved to

between the board 80 and the electronic component P before
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Next, the structure of the therno-conpressi on head 20
is explained with reference to Figs. 2 and 3 . Fig. 2

wehowsi3zsosi de face (including a partial cross BeTUPING/312562

in a state that the therno-1®onpression tool 50 is

sucked up and fitted to the bottomface of the

t her no- conpressi on head 20. Fig. 3 shows the bottom

face of the thernoconpressi on head 20. Referring to

Figs. 2 and 3, a heater 23 such as a ceram c heater

[ rovi ded as heating unif at a | ower portion of.

t i the P2 assPBAVARYd B AL Guctfont e of the
24 as_an exanpl e of the head-side suction hole, is

fRAMEY O a28eht EReof et AELFRARE FoCERR Tt on thread 26, thermo-
and second suction holes 25 are fornmed on both sides

gfoniiee syt ahicthorelrtlerowic reapeenenel §, arnd baetlpoard 80,
be open in the bottom face of the thernoconpression

hewl doservetFiqn Wit the ¥itkdrawet tomehdl the4faadet B2 so as
second suction holes 25 comuni cate with a suction

pwip 28, @hsthuser vgse anosectdoom deperetiona @f fithst thermo-
val ve 26 and a second val ve 27, respectively. The
faongtrevsd men 2eaadhd2@ hesecond val ve 27 are opened and

cl osed according to a control conmand by a contro

unit 70, thusxiehahled tse@rseltectd velty ehangehoveb-tbRpression
conmuni cati on between the first and second sucti on

hd£s 24 i 25%:a5h &) SHLEH Ofe PUFPNZS. tA BiHOW hAd 3. Fig.
Fig. 3, the bottomface of the therno-conpression
heash2Ps i 8 £onAeEAER 3iheal@dngy & pah%]l cross section) in
a state that the thermo-compression tool 50 is sucked up
and fitted to the bottom face of the thermo-compression
head 20. Fig. 3 shows the bottom face of the thermo-
compression head 20. Referring to Figs. 2 and 3, a heater
23 such as a ceramic heater is provided as a heating unit
at a lower portion of the thermo-compression head 20. A
first suction hole 24 as an example of the. head-side
suction hole, is formed at a center of the thermo-
compression head 20, and second suction holes 25 are formed
on both sides of the first suction hole 24, respectively,
so as to be open in the bottom face of the thermo-
compression head 20.

In Fig. 2, the first suction hole 24 and_ the
second suction holes 25 communicate with a suction pump 28,

which serves as suction device, via a first valve 26 and a

second valve 27, respectively. The first valve 26 and the



and a suction groove 29 having a rectangul ar frane
shape in a plan viewis further forned in the bottom
wobaemw/13790e second suction hol es 25 opens i nsi deCTir2006/312562

suction groove 29. Also, a20air of positioning pins

20a is protrusively provided at di agonal corner

portions of the bottom face, nore specifically left

upper corner portion and right | ower corner portion as
vi ewed in Fig. 3 . Next, the thernD conpressi on too

50 is |ned ith referenc ig 4A 4B and AC

reCR L P i Algsare SRSt ra HAqieh edrarsire to a
pl an VIGM/ Fig. 4B is a schematic S|de VIGM/ and Fig.
RS srel s EHRICe BYt tomOATGEDF BREE 70, thus endbled to
t her no- conpression tool 50. The therno-conpression
t 2R Tl YREY Ut ge hRERT neaderomut beakloasbatween the first
general |y rectangul ar-shaped thin plate nenber, and a
Ark-sgcordbicitopriviesi 241 y2pravi delde asuat peoxpuinp y28 .

of a corner portion in a |ower surface 51b of the base
menber 51. Ade suokr upnnelgr. 52, hasha faortthom face of the
corresponding to size or other forns of the electronic
cohquoneftonired s $ soit Heeaddud® | hy Hdiyeed . idMeannbetengtiher shape,
base nenber 51 has a form correspondi ng tothe form of

tdred bot $wat f@c egedotde2 9 MesvDn g oAPr €88a0RGu headr 28me TBBape in
description of this enbodiment is based on a case

whepg anasy sdpWisi Nefr fer 4forABdant, 4Enet HRH18UGK- HRce . The

menber 52 having a size small enough relative to the
basEo B Mgt Bn 1901 86| aslegh s t hes 1 her e CQ\E@E?@E' gf_‘oove 29.

tool 50. Referring to Fig.  4A, the suck-up nmenb

'éﬂso, a pair of positioning pins 20a is protrusively
provided at diagonal corner portions of the bottom face,
more specifically left upper corner portion and right lower
corner portion as viewed in Fig. 3.

Next, the thermo-compression tool 50 is explained
with reference to Figs, 4A, 4B and 4C in addition to Figs.
2 and 3. Fig. 4A is a schematic plan view, Fié. 4B is a
schematic side view, and Fig. 4C is a schematic bottom view
of the thermo-compression tool 50. The thermo-compression
tool 50 includes a base member 51 formed as a generally
rectangular-shaped thin plate member, and a suck-up member
52 protrusively provided at a proximity of a corner portion
in a lower surface 51b of the base member 51. The suck—up
member 52 has a form corresponding to size or other forms
of the electronic component that is the mounting object.

Meanwhile, the base member 51 has a form corresponding to
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formed in the | ower surface of the base nenber 51 so
that a center (planar center) O of the suck-up nenber

wb2006s1370¢at ed at a position which i s decent er edT/JP2006/312562

rightward by O' and downwextd by "b ' , as in the

figure, froma center (planar center) O' of the base

menber 51. A pair of cutout portions 50a is fornmed at

one-di agonal corner portions of the base nenber 51.

When the therno-conpression tool 50 is fitted to the

bottom face _of . th her mo- conpr.essi on,_head 20, the

DO (FOHnG T pERE DO& ECliniLa ke Pt r tis Wep§ Ot amion head
on the bottom face of the therno-conpression head. 20,

and t hERBUEBEFETPBFLPBNS IofR 1&r ETORNYAFER tnittth RaRef on a case
ot her, respectively, as shown in Figs. 2 and 3 . A s a
rédjire, an alPyRmeht FBEcwedh t HE 8t i corpe e88Ebnup member
head 20 and the thernop-conpression tool 50 by their

ceht kavpogi Bi crigecamdlel aehtevedreRatevei g ttdarilgpse member
4B, in the therno-conpression tool 50, a suck-up hole

531 i s fiorekdded En ceme eth@rmod - compicks sipoh ateo [ | Hher

surface in the figure) 52a of the suckup nenber 52 and

in the fittRafesuifiaceo( Fiper 44)f &be |isudie-dp gneepeaf 52 is
the base nenber 51 so as to open and extend

t frermeddir O gthe Al SWer aseoMedi CAt g 198 90Veeiddet S51 so that a
formed in the fitting surface (upper surface in the

feguren S50 Dfad hedmsa)mepbeprSliisd® amdio-UPKedder 52 is
center 0 " of the fitting surface 5la and the suck-up
hod @2 833 copMHNpeat edow /A iRACH OihRleit8e Bl S0gtehard by "o
4A) . Referring to Fig. 4C

and downward by 'f', as in the figure, from a center

(planar center) O' of the base member 51. A pair of cutout
portions 50a is formed at one-diagonal corner portions of
the base member 51. When the thermo-compression tool 50 is
fitted to the bottom face of the thermo-compression head 20,
the positioning pins 20a, which are protrusively provided
on the bottom face of the thermo-compression heed 20, and
the cutout portions 50a are engaged with each other,
respectively, as shown in Figs. 2 and 3. As a result, an
alignment between the thermo-compression head 20 and the
thermo-compression tool 50 by their center positions can be
achieved.

Referring to Fig. 4B, in the thermo—compreseion
tool 50, a suck-up hole 53 1is formed at a center 0 of a
suck-up face (lower surface in the figure) 52a of the suck-

up member 52 and in the fitting surface (upper surface in
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a cross groove 52b having a cross shape in a plan view
is formed in the suck-up face 52a of the suck-up

worodsas7$2, and the suck-up hole 53 is opened aCTAP2006/312562

center of the cross groove 22b, i.e., a crossing
portion of the cross shape. As shown in Fig. 2, in
the state that the fitting surface (upper surface) 5la
of the therno-conpression tool 50 is kept in contact
with the bottom face of the thernoconpression head 20,

the, suction_p 8 is drjven_and the second valv
Fha oFt Ghicrlech” | HAE: fiter: BEMBELL A SGcARort Grdivh 388 extend
comunicating with the second suctjon holes 25 is ,
r@&wq%%ess@rs@so& PRI HNEFE 3R i SAUFE ac® Biafefmed in
the base nmenber 51 is sucked up and held to the bottom
fidte BitEhedt BErdBCCoNPIRRSY oRUkEage 20 Ake afigygry, >la of
t he t hernoconpression tool 50 can be fitted on the
tthe nbasenmrestxionSheakP 265 Alsonakgentheecsagend O' of the
valve 27 is closed, the suction state of the
thiertnima ospr ésse od llrocknd0ths reicdasyad, hohes 58 | owmignicated
t he therno-conpression tool 50 to be separated from
twiecH hegato-comar e$seonahsadF2g. Th¢ .t h&afizrodnpy essibhg. 4C,
head 20 shown in Fig. 2 isin the state that the
tahed 1®s €0gPH €881 60bt BRlvind IS dtddedshhpeeedn. allan view is
comuni cating groove 54 forned in the fitting surface

Yo the base sitﬁﬂb&,féa S#a €8BS at @ thawfe asHE&E- 11BN member 52,
passage portion formed therein by the fitting surface

ey bl gsbepughtnbntosgonkagheWelh atthg Rotdim faeer9f cross
t he t herno-conpression head 20, where the first
SPHISJRD 98l € 24, a2 crossing portion of the cross shape.

As shown in Fig. 2, in the state that the fitting
surface (upper surface) 5la of the thermo-compression tool
50 is kept in contact with the bottom face of the thermo-
compression head 20, as the suction pump 28 is driven and
the second valve 27 is, opened, the interior of the suction
groove 29 communicating with the second suction holes 25 1is
reduced in pressure so that the fitting surface 5la of the
base member 51 is sucked up and held to the bottom face of
the thermo-compression head 20. As a result, the thermo-
compression tool 50 can be fitted on the thermo-compression
head 20. Also, when the second vaive 27 1s closed, the
suction state of the thermo-compression tool 50 is released,
thus allowing the thermo-compression tool 50 to be

separated from the thermo-compression head 20.

The thermo-compression head 20 shown in Fig. 2 is
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of the therno-conpression head 20 and the suck-up hole
53 of the suck-up nenber 52 are communi cated with each

wobtbmridtsos ough t he suction passage portion. A BCTHR2006/312562

first valve 26 is opened ir3the comunicated state as
shown above, the interior of the cross groove 52b of
the suck-up nenber 52 is reduced in pressure, nmake it
possi bl e to suck and hold the electronic conmponent P
kept in contact with the suck-up face 52a. Referring

to h ater 23 is increased in
ShpbRat SFECH EhoEne o GRSTaI C BRSO F AUkel hRaTi tted

held to the suck-up face 52a, heat is transferred from
t?&@¥¢?¥rngT%%r$%%%u%H%a%¥n?h%r?%%?n%%oﬁ%F@églbﬂ £l fitting
50 to the therno-conpression tool 50, so that the
tfeFhaceohpressi dine duissonemoar whbl €opger d@sdwye a suction
tenperature. As a result, heat transfer to the

2L 2 ORI pocbﬁrpnné@trmlédswk%mbjemdbhelthet dittHe rsuckagpace Sla
face 52a can-be achi eved. Next, the observation unit

Aeingi drouwghdn exboplerdfadthewihhgetlpe choptom t facs of the
expl ai ned withreference to the schematic structura

vi lesrsdroaemp re £ Jon theadin2@, fuherendhporiren sticaibaniole 24
barrel portion 41, i.e. a vicinity of an end portion

ofif t HReNedle rilodeoprele idhaidigl sheebnda thiel $Ucd&up hole 53
which is in one unit of two pieces is |ocated near a

ceht €heOfsulcite ugnehdddyd ose  and @oﬁhﬁﬁhc&%@ﬁﬁ%ﬁﬂHJeach other
portion 43a and a second reflecting portion 43b
through the suction passage portion. As the first valve 26
is opened in the communicated state as shown above, the
interior of the cross groove 52b of the suck-up member 52
is reduced in pressure, make it possible to suck and hold
the electronic component P kept in contact with the suck-up
face 52a.

Referring to Fig. 2, as the heater 23 is
increased 1in temperature with the electronic cémponent P
sucked and held to the suck-up face 52a, heat 1is
transferred from the fitting surface 5la of the thermo-
compression tool 50 to the thermo-compression tool 50, so
that the thermo-compression tool 50 as a whole increases in
temperature. As a result, heat tranéfer to the electronic
component P sucked and held to the suck-up face 52a can be
achieved.

Next, the observation unit 40, which is an

example of the image pickup unit, is explained with
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are | ocated on both sides of the prism42. In the rear
of the first reflecting portion 43a and the second

woebdeastsomg portion 43b as viewed in the figureCTaP2006/312562

first canera 44a and a secodd canera 44b are provi ded,
respectively. In the lens barrel portion 41, a first

openi ng portion 4l1a and a second opening portion 41b

are opened vertically with the prism 42 interposed

t herebet ween. Referring to Fig. 5, aray '"a 1 of

l'ight incident throuygh the first openjng, portion 4la _,
PR T o e e 4t S e PecH by 1Big- S-
prism 42 and the first reflecting ortion 43a, going
it dehPr enchAe POTELO I Siferd HoRS ﬁﬁga?lappéyl% flgf 1.e. a
l'ight incident through the second opening portion 41lb
fHemBdl owhsani enddPPatife PRglhe m$arefiista e byh¢ hdrawing
prism 42 and the second reflecting portion 43b, going
iggadent 2 opritse sktovdichndsa nbonghanflity sef cawer pieces 1is
44a and the second canera 44b are electrically
carreertdedneerana i mEgearecofnitthoneselct pont46n, armhd he first
rays 'a 1, 'b" incident on the first camera 44a and

treef 1seooindy qaoet oA 4bh3ar endapt weednas @t liamgenanubrtion 43b
processed in thei mage recognition section 45. Next, a

cord ol csysd esh dbotheseliest bONkheCc PAGREA .MOUN it rear of
apparatus is explained with reference to Fig. 6 . The

GO ol rii e FDcEOMhQl PEraibaNdizag :eReMatd Ofecond reflecting
processi ng section (eruntI ng operati on processi ng

SREH N 43 aldl B SR I SEEd | Py (e, SEMF1 A8 f@imera 44a and
operation contr ol

a second camera 44b are provided, respectively. In the
lens barrel portion 41, a first opening portion 4la and a
second opening portion 41b are opened vertically with the
prism 42 interpoéed therebetween.

Referring to Fig. 5, a ray 'a' of light incident
through the first opening portion 4la from above as viewed
in the figure is reflected by the prism 42 and.the first
reflecting portion 43a, going incident on the first camera
44a. Also, a ray 'b' of light incident through the second
opening portion 41b from below as viewed in the figure is
reflected by the prism 42 and the second reflecting portion
43b, going incident on the second camera 44b. The first
camera 44a and the second camera 44b are electriqally
connected to an image recognition section 45, and the rays

'a', 'b' incident on the first camera 44a and the second

camera 44b are captured as an image and processed in the
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over the electronic conponent nounting apparatus. The
up/ down unit 21, upon receiving an operation conmmand

wonew1Bse4 bondi ng operati on processi ng secti onPZ1/,JP10a&&12562

t he t her no-conpressi on hea®s20 noved up and down.
Positional (height) information as to the
t her no- conpressi on head 20 is fed back and nmanaged by
t he bondi ng operation processing section 71. The first
val ve 26 and the second val ve 27, upon receiving an
operation command fromthe %gnding oper ati on

PRI STHP LLCt 1 Yh At Lt O s t he openi ng and
cl osing operation of the valves. A's a result, ,
pl acement di®the t Rer n5RRbRPt esSIVET ool ©50 dhts t Réectronic
t her no- conpressi on head 20 and the suction and hol di ng
FOEP e o MU bhpd nepipa e Ees t he ¢felabrednyt EBsFeherence to
tool 50 are carried out. The heating unit (heater) 23
rTi@és o aThsecdtitard} ewpbk al Or eobfadnsomrdrendios eheration
operation processing section 71 to heat the
t e s £onpr egst bont dobub@isgt opreridon processing section)
t her noconpr essi on head 20. The horizontal noving unit
371 apdnar ecgioryngsant oper a2 osecoimgnddr aopdéhetion control
bondi ng operation processingsection 71, positions the

boessl &heandlehe rbhekr ascapphessi apdwoind0 ddadivus. The
the board stage 4 and the stocker 5, respectively, on

e/ aevabligi tabhe Ziportorégentshg pasi bigdidltion command from
information as to the board 80 and the

tHRE I aQG QIR ES Yt 418Qin SQrcrdsed Rackcand gxpngaed R¥xe the
t he bondi ng operation processing section 71.
thermo-compression head 20 moved up and down. Positional
(height) information as to the thermo-compression head 20
is fed back and managed by the bonding operation processing
section 71. The first wvalve 26 and the second wvalve 27,
upon receiving an operation command from the bonding
operation processing section 71, performs the opening and
closing operation of the valves. As a result, piacement of
the thermo-compression tool 50 onto the thermo-compression
head 20 and the suction and holding of electronic component
P to the thermo-compression tool 50 are carried out. The
heating unit (heater) 23 rises to a specified temperature
by a command from the operation proéessing section 71 to
heat the thermo-compression tool 50 set on the thermo-
compression head 20.

The horizontal moving unit 3, upon receiving an

operation command from the bonding operation processing
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The board carry-in unit 10 and the board carryout unit
11, upon receiving an operation command fromthe

woaomigsooper ati on processi ng section 71, perf®CmaP2006/312562

carry-in and carry-out, resgectively, of the board 80
for the board stage 4 . A conponent feed nechani sm 39,
upon receiving an operation conmand fromthe bondi ng
operation processing section 71, picks up an

el ectroni ¢ conmponent P stored in the tray 31 and

elivers it. to the, t herno- ssi an ol 50, set, on
tﬁﬁ?q#ﬁﬁrmi%b ﬁ%?%%§+%%she 20 O?ﬁg n% |n§QthtQﬁ. thermo-
for the observation unit, upon recei an o er at
CORARE S v LREL Ihondi G 16hePit | ¥> gés.ﬁb d8ctd ofnd the

71, positions the observation unit 40 The first

ke By HRPRIE IStlohd Wanera bk viateke i 4 tierizontal
observation unit 40, upon receivin n operation
Wﬁ%mmﬁ@rmﬁwmgaép@atﬁ%qﬁm@J@@sgpn@nﬁec&h%nthermo-
71, picks up an image of a recognition part M
qu\nmsimntmolel%@ti@nfedcbwpbne@d Pagagedl by the bonding
recognition part M2 provided on the board 80 (see Fig.
Spenatlisore gptare sy ran sarrgiean The. captured i mage i s
processed in the inmage recognitionsection 45, by which
any m sal i gittenboded weanriyhenelecitty ond casdnpbeeniod¥d carry-
and the board 80 is recogni zed. Based on the

rREOgMh Lt oN1Y esiplon Meddisrinpgen r epegatlbAn cd@elaine from the
45, an alignment anount for alignnment between the

Qﬂ&ﬁilrﬂggl So&papORENbrEcasdihfesbeandn80i,s p@&ﬁ&@ efarry-in
i n the bondi ng operation processing section 71. The
k%ﬁﬁckarry out, respectively, of the board 80 for the board
stage 4. A component feed mechanism 39, upon receiving an
operation command from the bonding operation processing
section 71, picks up an electronic component P stored in
the tray 31 and delivers it to the thermo-compression tool
50 set on the thermo-compression head 20.

The moving unit 41 for the observation unit, upon
receiving an operation command from the bonding operation
proceséing section 71, positions the observation unit 40.
The first camera 44a and the second camera 44b provided in
the observation unit 40, upon receiving an operation
command from the bonding operation pfocessing section 71,
picks up an image of a recognition part M1 provided on the
electronic component P and a recognition part M2 provided

on the board 80 (see Fig. 8), thus capturing an image. The

captured image 1is processed in the image recognition
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stage 4 is noved horizontally according to the
al i gnnent anount, by which the alignnment between the

woaeresti3&04 and the el ectroni c conponent P i s achCENPI06/312562

It is noted that the recogr’ti on parts M, M only
have to be objects that can be recogni zed by a

pi cked-up i mage and, for exanple, an identification
mark part or an electrode or the |ike my be adopted
as those objects. The nmenory section 72 has stored

t hermoconpr essiqn tool .ipformation, 72

. and
tHEr w2t onpressith cB ﬂF.ioﬁ§372bmhﬁ%ff%£mFPE¢.bﬂ%¥een the
U G o SOBPODREY hBr TUCbMEPESsPoAL fodl & 56 aRacoanized.

di spl acenent amounts a and b of _the suck-up nmenber 52 -
iBRYSE PReris: cCoRPPERET bt 66FU8F. Phethe image recognition
t her no- conpressi on conditions 72b contain data such as
\@ﬁqwt%es apf adormmiinhaaeetler foal gdd gnmeaty Retween the
tenperatures for therno-conpression, conpression tine,
ancecompriesstonpoekght P oand hehei koarthese dst aakailated in
i nputted from an operation/ input section 73 such as a
keybhoapddinga abpekaldidwepuricessAhgo, secdadma i7dput The board
gui de, an operatingstatus of the electronic conponent

notede ng devimevdd aonditbethikey arccditdit@ayed dhe alignment
di splay section 74 such as a liquid crystal panel or a

CRlourfhe 1§ e 1 &Mi €h € ONPDRNENdn skt wdgh dENE CBo9Pdi 80 and the
constructed as descri bed above. Next, bonding

Qes &t . DY cbBBoRERET PONIC LONRAARN! MPUNLisNGhoted that the
apparatus is expl ai ned

recognition parts M1, M2 only have to be objects that can
be recognized by a picked-up image and, for example, an
identification mark part or an electrode or the like may be
adopted as those‘objects.

The memory section 72 has stored thermo-
compression tool information 72a and thermo-compression
conditions 72b and the like. The thermo—compréssion tool
information 72a contains data such as sizes of the thermo-
compreééion tools 50 and displacement amounts o and p of
the suck-up member 52 in the thermo-compression tool 50.
The thermo-compression conditions 72b contain data such as
various types of control parameﬁer values, heating
temperatures for thermo-compression, compression time,.and
compression weight, or the 1like. These data are inputted
from an operation/input section 73 such as a keyboard or a

disk drive unit. Also, a data input guide, an operating
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with reference to the flowhart shown in Fig. 7 .
First, the board 80 held on the board stage 4 is

woOeopaszaoil y positioned (STI) . In the schemat PCT/JP2006/312562

expl anatory view shown in R8g. 8 , the center O of the
suck-up nenber 52 is decentered by "a ' in the X

direction and by '"b ' in the Y direction fromthe

center O 1 of the therno-conpression tool 50 (see Fig.

4A) . Therefore, for the tenporary positioning of the

board 80, the board 80 is noved fromvertically_ bel ow

t heateht 8F 4 Rl eFerPLCofiplBSEPBR fOsNLImY Flevice 90 and
position defined by shift amounts of 'a' in the X

dFrectliéf &F¢ 'BisPiaveheoy @ rdleiR bty megtiophd4 such as a
observation unit 40 is noved to between the

t bhgetdr ¢ryshati pepakdoboar @RBO and the el ectronic

conmponent P there has been picked up by the

t her noconprBsgi @l aadolori@; acdpanentagewitihe device 90 is
recognition part MI of the electronic conponent P and
tbensecogned i on pastrMBedf abbeeboaNdx8) bsngiakedpdpation by
and captured by the first camera 44a and the second

celner 144 ro82) compenenpt wirchtimpyeappareeagniZedekplained
the i mage recognition section 45(ST3) . Next, an

alignneateasnuat Hecessaryolehatie Advennent Fhgtween rirst,
the board 80 and the el ectronic conmponent JP is

cghsuhRiad based oMy t be | FREE yrpepnsther resuld (Sffbrarily
The board stage 4 is noved according to the

g%%%g@%%ﬁ%%g???%).byfﬁﬂﬁﬂéthhéﬂéﬂHH“%&pfﬁﬁ&f%?&tOfew shown
in Fig. 8, the center O of the suck-up member 52 is
decentered by 'a' in the X direction and by 'B' in the Y
direction from the center O' of the thermo-compression tool
50 (see Fig. 4A). Therefo;e, for the temporary positioning
of the board 80, the board 80 is moved from vertically
below the center of the thermo-compression tool 50 to a
position defined by shift amounts of 'a' in the X’direction
and 'B' in the Y direction.

Next, the observation unit 40 i1s moved to between
the temporarily positioned board 80 and the electronic
component P there has Dbeen picked up by the thermo-
compression todl 50, and an image of the recognition part
Ml of the electronic component P and the recognition part
M2 of the board 80 is picked up and captured by the first

camera 44a and the second camera 44b (ST2). The captured

image is recognized in the image recognition section 45
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el ectroni c conponent P is achieved (ST5) . Upon
conpletion of the alignnent, the el ectronic conponent

we 20@/1bemted whil e bei ng pressed agai nst the beardpB0¢/312562

by whi ch the therno-conpres®ion of the electronic
conponent P and the board 80 is achieved (ST6) . Next,
a nethod for therno-conpressing the electronic
conmponent P to the board 80 is explained with
reference to the schematic plan view of the board 80
sho in Fig. 9, the schematic side view of Fig. 10A
S nmg a state in which electronic conponents P are
bei ng conpressed to the board 80, and the schenatic

pl an vi ew dfetthe sttt éajolfgr%‘?fbi'r es%q?wiého%ﬁf:?%sﬁkﬁ for the
10B. A's shown in Fig the board 80 is

kIR e D Horren ﬁfne m?@ﬁi BOlandl thy %Jre%W@nb%a@%ponent
are segnented. Therefore, the operations of STI to ST6

Resier i TRl wlRtas drasqbramrihal iFRGRICERERIBHE LYy TRseht (ST4) .
the el ectronic conponents P are therno-conpressed to

dlhe t boaudi t shagedst Msr emspedi facadtdinags tohowhei nalignment
Fig. 9, the board 80 is a set of a plurality of unit
boarudst t Hat vdriects eégree re edgnnndroc e twéoaar tse 88aar80H0 and the
80c, ... 80h and 80i.The unit boards 80a, 80b, 80c,
.eledroiir neshponswic hpaisaaaan etviaalt | (SfIGr) .exaigbe, completion
t hose have generally identical shape and size and are

segnenkeedai Dgandhit f- liike shaperasishovbmpynsnoken lisneheated
in the figure. Also, in each unit board 80a or the

ke e ab@l%al]% ¥s9dd elRaliedestBd i AQ) eBegt rbgaknich the
connected to the el ectronic conponent P are
thermo-compression of the electronic component P and the
board 80 is achieved (ST6).

Next, a method for thermo-compressing the
electronic component P to the board 80 is explained with
reference to the schematic plan view of the board 80 shown
in Fig. 9, the schematic side view of Fig. 10A showing a
state in which electronic components P are being.compressed
to the board 80, and the schematic plan view of the state
of compression shown in Fig. 10B. As shown in Fig. 9, the
board 80 is a multi-piece board, in which a plurality of
unit boards are segmented. Therefore, the operations of
STl to ST6 described above are perfofmed in succession, by
which the electronic components P are thermo—compressed to
all the unit boards. More specifically, as shown in Fig. 9,

the board 80 is a set of a plurality of unit boards that

are segmented into unit boards 80a, 80b, 80c¢c, .. 80h and 80i.
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connected, and a thernosetting bonding material 83 is
further fed and placed so as to cover the top faces of

woOhersaBzot r odes 81. The t herno-conpressi on of POEJIP2006/312562

el ectroni c conponents P and0the unit boards 80a, 80b,
80c ... is perfornmed sequentially, starting from 80a,
along arrows A, B and C shown in Fig. 9 . The
operations of STl to ST6 are successively repeated for
the individual unit boards 80a, 80b, 80c ..., and the

el.ectronic co nents P are thernoconpressed to the

A BHAFASE0R" 5082808 D80k DB 0e; BB 8O5TeEan Bnguch =
84 one by one._ Wen the_el ectronic conponents P are )
HRATHE csﬁﬁr»essfé%f t 8%aPLEhe TS AV Es 9s@eTddly, Bdentical
..., the bonding operation ends and the board 80 is
chaiedaBdt SErEmaH t HeS h6gPAELade 1 td gKédndikestdppe as
(ST7) . Figs. 10A and 10B show a state in which the '
edheit ol c baosenehire Plar &henef hgutenpr &sbee t dnt lch unit
unit board 8. Referring to Fig. 10B, electronic

dorgpohed®s Prhave dlikeadye bebarabiiy edforlelcdrogiets 81 to be
boards 80a to 80e, and not yet nounted on the unit

bolarasr Bgl 1w 86Gnnantedo tun. tha tdledthermio: cooppessnbn P are
tool 50 fitted on the therno-conpression head 20 is,
asomtanwed n Hrgd EOBihkh@moswek-iwg neoheing? material 83 is
protrusively provided at a position decentered to a

righthd OWesd CoRAEH1ROEHT 88, ads tW @R oM the faces of the
t her no- conpressi on head 20 side. Therefore, even when
electrodes 81.

The thermo-compression of the electronic
components P and the unit boards 80a, 80b, 80c .. is
performed sequentially, starting from 80a, along arrows A,
B and C shown in Fig. 9. The operations of STl to ST6 are
successively repeated for the individual unit boards 80a,
80b, 80c .., and the electronic components P are thermo-
compressed to the unit boards 80a, 80b, 80c, 80d; 80e, 80f,
80g, 80h and 80i one by one. When the electronic
components P are thermo-compressed to all the unit boards
80a, 80b, 80c .., the bonding operation ends and the board
80 is carried out from on the board stage 4 to the next
step (ST7).

Figs. 10A and 10B show a state in which Athe
electronic components P are thermo-compressed to the unit

board 80f. Referring to Fig. 10B, electronic components P

have already been mounted on the unit boards 80a to 80e,
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t he therno-conpression head 20 is noved down for the
t her no- conpressi on of the el ectronic conponent P ,

wohowh3teas been sucked up to the suck-up nenbepPCBAP2006/312562

onto the unit board 80f, it3ldoes not occur that the
base nenber 51 of the thernp-conpression tool 50 may
cone cl ose to above the unit boards 80g, 80h, 8G on
whi ch the el ectronic conponents P have not yet been
nmount ed, but t he base nenber 51 conmes close only to

Lhga Uit be Lﬁ%ﬁgé’ﬁsgg HaReudr e%aerﬁ‘éieﬁaﬁégﬁt ggi and so on.

Al th h th tic views of Fi.
illugtjgate g??&h%‘i% %‘ﬂoa?hg% ‘Hted on the

el ectronic conponent IS therno- conpressed to the
uﬁh?r%%a?@nﬁﬁﬁsﬁifoflh@e@ﬁer% EDMpPEs TR o6l 53.9yet0B, the
circunstances are simlar also with the

tﬁ@?lﬁbuﬁorvﬁrﬂ@@g ote t dSamr S usHd el tPpentdsdsed Boposition
80c .... Eerforn1ng t he t hernoconpression

s@q@@®t¢@$dy poat Id olp¥ tlohear ¢ BY, BUN i@0c as. viewed from
along the arrows A, B and C shown in Fig. 9 , i t
nEb@rtbeCMOSCDmareEhéObaheadeQ@emiE&LnayThﬁmefcreseeVen when
above any unit board before nmounting, and it
necessEretyo-ocaupse $ Hiadh hehand t Aoarics t momidchdob®  for the
base nenber 51 comes close is one on which the

eteeinontcmeoaponent oP bhas al seadynbeesompuntad. PFotvhich has
instance, with respect to the multi-piece board 80

sbe¥f) isticfke@ 9p, U1 the cag&-Mper@ehbermBiti BEL6f the unit
the el ectronic conponent P by thernp-conpression is

CB65£+&U30F, it does not occur that the base member 51 of the
thermo-compression tool 50 may come close to above the unit
boards 80g, 80h, 801 on which the electronic components P
have not yet been mounted, but the base member 51 comes
close only to the unit boards 80b, 80c and 80e, on which
the electronic components P have already been mounted.
Although the schematic views of Figs. 10A and 10B
illustrate the circumstances under which the electronic
componént P is thermo-compressed to the unit board 80e by
the thermo-compression tool 50, vyet circumstances are
similar also with the thermo-compression to any of the unit
boards 80a, 80b, 80c ... By performing the thermo-
compression sequentially to the unit boards 80a, 80Db, 80c ..
along the arrows A, B and C shown in Fig. 9, it never

occurs that the base member 51 may come close to above any

unit board before mounting, and it necessarily occurs that



10

15

20

25

out sequentially with the first unit board 80a, the
second unit board 80b and the third unit board 80c,

wohowhszne adj acently arrayed in one |ine, thePCT/JP2006/312562

positioning of the suck-up 3enber 52 and the first

unit board 80a is first perfornmed in the state that

t he base nenber 51 is not positioned above the second

and third unit boards 80b, 80c anbng those unit boards

80a to 80c but positioned above the first unit board

80a, and thereafter, the el ectronic copponent P is ,
ot BBE bt e 1 PUt i b 0B B° SBET 8T0cg T, Close 1S
in the state that the base nenber 51 is not positioned
aPoR e CPh &Rl dthdi £1664F8R86c FPPUH T i Bné@Satvieeady been
the first and second unit boards 80a, 80b, the

PeRiREMi ng of the suck-up menber 52 and the second

unit board 80b is . perfornmed and thereafter the

el ectroni ¢ Eoapomeitaed,s wdtht edespeott Heo sébendmuhii-piece
board 80b. Finally, the positioning of the third unit

Poaadd 89¢ simoiwh hen sBick. up, nembelne 52ass weefeor hbd, mounting of
foll owed by the nmounting of the electronic conmponent P
Lty ¢ bdcigohrhe stmpsnshown apovies rhdectiasecseibar iSlcarried
can at all times bekept from being positioned above

anyt upétubnat d1on whiah thhe falreat neniitc womONens, Peh@Ssecond
not yet been nounted. Accordingly, radiant heat H

ragh @t @dafrgons tihe anevetrhe suhfiace @hithedeat edoc, which are
t her no- conpressi on tool 50 has no thermal influence on

L4 4 A&k g el G, RONEhN @t ariingl, 88nBl 4688k OILANOSe of the
unit boards on which no el ectronic

suck-up member 52 and the first unit board 80a is first
performed in the state that the base member 51 is not
positioned above the second and third unit boards 80b, 80c
among those unit boards 80a to 80c but positioned above the
first unit board 80a, and thereafter, the electronic
Compoﬁent P 1is mounted onto the first unit board 80a.
Subsequently, in the state that the base membef 51 is not
positioned above the third unit board 80c but positioned
above 'ﬁhe first and second unit boards 80a, 80b, the
positioning of the suck-up member 52 and the second unit
board 80b is performed and thereafter the electronic
component P is mounted onto the second unit board 80b.
Finally, the positioning of the third unit board 80c and
the suck-up member 52 1is performed, followed by the

mounting of the electronic component P. By taking the

steps shown above, the base member 51 can at all times be
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conmponent P has been nounted. A s a result of this, it
becones i npl enentable to prevent occurrence of any

woOhersnatsoadver se i nfl uences, for exanple, thatPCDEP2006/312562

radi ant heat His inparted 30 the thernosetting

bondi ng material 83 before the therno-conpressi on of

the el ectronic conponent P so that the thernosetting

bondi ng material 83 progresses goes on its hardening

and deteriorates. Thus, occurrence of troubles, for

exa Ie t hat the thernDsettln% bondi ng naterlm

bt TERBY tbea}n&esﬁ’?%ﬂtb%%{‘?né Sé’\‘ﬁ/erar% Fﬁétn&?ﬁtrl%gon which
eration can be prevented in advance. Although the

Eg% PEABEFOBIC ofORPRNEMEr RokdfpReEsVeh Peen Bouebads

cl ose to above the unit boards 80b, 80c and 80e, which

are adj acerhceordihrgbvar ¢®Uantsohehst Eheadidited from the

heat H has an influence thereon, yet the unit boards

8DbiyeB8Osunhac8Cef &heh hefabeld dihdraw tdmwnpstessti@nitool 50 has

conponent P nounted thereon with the thernosetting

bomdthgrmal eind@lu8icthennediey Hiesderss tiare kepdifgomterial

such adverse influences as descri bed above. On the

ceBt Arated heni npas $eeniniaf bbeardadi ent Wieiath Hnbo electronic

t het hernosetti ng bonding material 83 that has al ready

hesinp tieeet ect rpns C beerpanett& MU £dat hesRon- apgd this, it
thermal |y hardened as descri bed above contributes to

feetbees hangdeahsdr 9b1Ehe ot beerRset tdé&;&%&éﬂgof any thermal
material 83. Further, taking advantage of such an

eéé@@fsgafﬁﬁlﬁén@é90tf&?béﬁéﬁﬁigxeﬁﬂé€ Bn80URLE A8t heat H is

nmet hod in which w
imparted to the thermosetting bonding material 83 before

the thermo-compression of the electronic component P so
that the thermosetting bonding material 83 progresses goes
on its hardening and deteriorates. Thus, occurrence of
troubles, for example, that the thermosetting bonding
material 83 cannot exert a desired bonding power in the
mounting operation can be prevented in advance. |

Although the base member 51 of the thermo-
compreséion tool 50 comes close to above the unit boards
80b, 80c and 80e, which are adjacent to the board 80f, so
that the radiant heat H has an influence thereon, yet the
unit boards 80b, 80c and 80e, each of which has the
electronic component P mounted thereon with _the
thermosetting bonding material 83 thermally hardened, are
kept from such adverse influences as described above. On

the contrary, the impartment of the radiant heat H to the
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cutting of the tinme required for the
t her no- conpr essi on process of the el ectroni c conponent

we 2met1R70le t her nosetti ng bondi ng material 83 PygTuP®06/312562

t her no- conpr essi on tool 50,34a further hardening
process for the thernosetting bonding material 83 is
performed with the use of the radiant heat H applied
fromthe | ower surface of the base nenber 51
subsequent to the therno-conpression process. Wth

nti hod, t e ti equire or the

O Lo b P SHUr TS B S5 ¢ haf oo LAGE %@ﬁlac]rre‘%ﬁdy had the
nDuntlng can be fulfilled. A s described above,

QEF%%Hbréﬁﬂ%ﬁP?%%l Bo, MGHPER |sﬁhﬂﬁﬁﬁﬁ\mﬁ4¢th%hermally
suck up nmenber 52 displaced, is set on the
thﬁﬁ@ﬁﬁ%%npﬁéssN&ﬁqﬁﬁhﬁ@o a&ﬁ&%tﬂﬁ@ﬁﬁﬁ%b%@e$s to further
carried out in a specified order with a plurality of
Jrandeyondgls 80a, tdeb, Worrmoseseiyment bdndidnghe edmnial 83.
80. As aresult of this, the thernosetting bonding
rﬁunﬁheﬁ,cntakﬁngknw@wmnuagaMﬂoéh shehel evt r efifect makes it
conmponent P has not yet been nounted can be prevented
fommiriscah Mé ngot keeecaltel i | nennesnduendthadadiantwhheat with a
so that such thernmal adverse influences as
deitetimg abifontiod ttheénet heegusebdli N borbiengtH@E®s+ @&bmpression
due to the radiant heat fromthe thernoconpression

ol ceah beyfel | Anrat edi cdernlis gi veRpane@xpl apati Qith  the
as to the placenent relationship between the base

nEtdeio sd @ty thsh SUEK P SBIDEr8 P4y Nttt hermo-compression

t her no- conpressi on tool 50. In connection
tool 50, a further hardening process for the thermosetting

bonding material 83 1is performed with the use of the
radiant heat H applied from the lower surface of the base
member 51 subsequent to the thermo-compression process.
With such a mounting method, the time required for the
mounting can be shortened so that a more efficient mounting
can be fulfilled. |

As described above, the thermo-compression tool
50, which is formed with the suck-up member 52 displaced,
is set on the thermo-compression head 20, and the mounting
is carried out in a specified order with a plurality of
unit boards 80a, 80b, 80c .. segmented in the board 80. As
a result of this, the thermosetting bonding material on
unit boards on which the electronic component P has not yet
been mounted can be prevented from receiving thermal

influences due to radiant heat, so that such thermal
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with this explanation, Fig. 12 shows a schematic | ower
face view of the therno-conpression tool 50 of this

wentmdidremt , and Fig. 13 shows a schematic pl aRCYURW06/312562

showi ng pl acenent of the irdividual electronic
conponents P to be nounted onto the board 80. It is
noted that since the schematic |ower face view of Fig.
12 is a drawing primarily intended to explain the
placenent relationship bet ween t he base nmenber 51 and

suck nber 52, the, other etalle onent :
ESFSE a8 T TNBt Camoui | SORPEARFE Lo hcet  HO Do henGRpESt Eing
pl an vi ew of Fig. 13 is a drawin prlnarlly i nt ended
tQP%Q#W%lWaFﬁélﬁﬂaé%ﬁ%ﬁ¥°cﬁh?hﬁagF@EFrgﬁP@ gt sthermo-

P, the unit boards and the like are omtted in

i PRt Ion. teel awovipe i L FpiRated. in the

t her no- conpressi on tool 50, the placenent of the

suck-up menbe¥e 52s| gigendenecHPiedatian tare tentee placement
the generally square-shaped suck-up nenber 52 is

dif s} aicmus i fo mbeltweeant Bre obaske yemieernl 152 and the suck-up
squar e- shaped base nenber 51. For the suck-up nenber

SEemberr BXaimpl ehe i tlsedispt@gemesnsipostdodN50. In connection
i sdeterm ned in such a fashion that a di stance between

iwStioneh cendepl ahDogoti heFdXg axi®s showst hogchsdabNe lower face
proxi mte end portion of the base nmenber 51 becones

driewd §f staBCehbehweeBmblesenencedcar 5 g thes Ye@Xb8iment,
direction and one proxi mate end portion of the base

neiberi§l hecamRivCha gcHbsbangephghveaPNenhdithy placement
portion of the suck-up nmenber 52

of the individual electronic components P to be mounted
onto the board 80. It is noted that since the schematic
lower face view of Fig. 12 is a drawing primarily intended
to explain the placement relationship between the base
member 51 and the suck-up member 52, the other detailed
component members are not shown. Similarly, since the
schematic plan view of Fig. 13 1is a drawing. primarily
intended to explain the placement of the electronic
componérits P, the unit boards and the like are omitted in
illustration.

As shown in Fig. 12, in the thermo-compression
tool 50, the placement of the suck—up member 52 is so
determined that the center of the generally square—shaped
suck-up member 52 1is displaced from the center of the

generally sdquare-shaped base member 51. For the suck-up

member 52, for example, its displacement position 1is
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and the end portion of the base nenber 51 al ong the
X-axis direction becones d2, and further a distance

woebtowarsoan end portion of the suck-up nenber BeTapmos/312562

the end portion of the baseénenber 51 in the Y-axis
direction becomes d4. Next described is a nethod for
determ ning such a di splacenent position. A s an
exanpl e, here is discussed a case where a plurality of
el ectroni c conponents P are nounted onto the board 80,

as shown in Fig. 13, so_as to be arrayed.in a matrix .

R A e b aeuEbal® pregh & BpET S iRpBcE Hetheen its
direction and an interval pitch S 2 in the Y-axis |

R EGHIRT 1AL 90T dhq e titatdgRfH 61 3R e thorgnate end
conponents P is so sized as to have a width wi in the
Roditslalt r €€t | She aP@apat heFPar t el YRBGINeH r ébei oft, @istance
%%f size g i between adjoining electronic conponents P
IeivReXakis dneecend®r @ildrd gepe s¥zexgspetwestion and one
adj oi ning el ectronic conponents P in the Y-axis

diretiniadgre didnpownithnr effertdrc oa e Fingnbe8, Sihdreadmees ds, a
t her no-conpression is perforned on, for exanple, an
eliedtamard cocumpamenheP enoc aiced: iatn tde thét siokerip member 52
corner in the figure by thetherno-conpression tool 50

(drdli ted eshdypdroken bifneéhenbhbe hiegitea) 51 idldmsy the X-axis
necessary, in order that each of an electronic

Contenin Bt Nidyg rnghti@itthdm 4 kel 9eads between an end
direction and an el ectroni c conponent P upward

1ol MG Rt esuciaxis et 19N, 2138 MhEWSE ipotHfon of the
igure, b e not positioned at |east just under the

hase mRHer Sh tdathé vy-axis direction becomes d,.

Next described is a method for determining such a
displacement position. As an example, here is discussed a
case where a plurality of electronic components P are
mounted onto the board 80, as shown in Fig. 13, so as to be
arrayed in a matrix form with an interval pitch s; in the
X-axis direction and an interval pitch s; in fhe Y-axis
direction. It is assumed that each of the electronic
components P is so sized as to have a width w; in the X-
axis direction, a width w; in the Y-axis direction, a gap
size g; between adjoining electronic components P in the X-
axis direction, and a gap size gz between adjoining
electronic components P in the. Y-axis direction. Then,
with reference to Fig. 13, when the thermo-compression is
performed on, for example, an electronic component P

located at the left lower corner in the figure by the
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di stance di between the center of the suck-up nenber
52 along the X-axis direction and the proxinmate end

woaodsiiersoof t he base menber 51 and a di stance #8T/JP2006/312562

between the center of the suck-up nenber 52 al ong the

Y-axis direction and the proxi mate end portion of the

base nmenber 51 b e set so as to satisfy conditions of
Equations (1) and (2) fromgeonetric rel ationshi ps:

d3<w2xl /2+g2 ... (2) Also, under the condition that

sych distances d i and d atisfy Equation 1). and |,
it IR S 9P ot Thal Be Skt ron oediL ffle in tne
suck-up nenber 52 is placed, it, can be consi dered that
tHea i Standd d2t eSS IHY end-Por?T Y of the str®Bupet 2n
menber 52 and the end portion of the base nenber 51 in _
tHESLERIC dFPREPTBRAtafd 2R2OHNSRANEE WY Fetheth the X-axis
end portion of the suck-up nenber 52 and the end = .
ot PR O altk ain sl rditetl G 1Icomp R - Ryiiewalf ¢ e2dj @hning in
are desirably set at as small val ues as possi bl e,

ehe , Yaex0s( zéitvgcticwe\as , vilewesohsiderté orfigure, be not
ofuniformty in heat distribution on the surface of

tdves naismarendoer 184 st sgusitngitdes dils¢ abges w2mbed ¢4 ,t cthat a
O (zero) could nmake it inpossible to achi eve heat

tdiansdrete t d; t betsaek- uphaerkerted? oft kha usidbrup heainber 52
di stribution due to influences of heat radiation from

tdieorsd dehd acesciof dihedasen neierhdlpasxihetd i &ked portion of
Thus, such distances d2 and d are preferably

deterpd Hednbnosrt Be ¥heWROidits tifndeOrdd Met¥een the center of
the suck-up member 52 along the Y-axis direction and the
proximate end portion of the base member 51 be set so as to

satisfy conditions of Equations (1) and (2) from geometric

relationships:
d1£wl><l/2+gl (l)

dsswox1/2+g2 ) w (2)

. Also, under the condition that such distances di
and ds as satisfy Equations (1) and (2) are set and in
order that a specified size of the suck-up member 52 1is
placed, it can be considered that the distance d; between
the end portion of the suck-up member 52 and the end
portion of the base member 51 in the X-axis direction and
the distance dy between the end portion of the suck-up
member 52 and the end portion of the base member 51 in the
Y—-axis direction are desirably set at as small values as

possible, e.g., at 0 (zero). However, in consideration of
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uni form heat distribution in consideration of thernal
characteristics (material, configuration, etc.) of the

woasws/iseiber 51 to be used. I n the case of thePCT/JP2006/312562

t her no- conpr essi on tool of 38his enbodi nent, the base
menber 51 is fornmed wth a 35 nmx 35 mm si ze, the
suck-up nenber 52 is formed with a 1 mmto 20 nm si ze
according to the size of the electronic conponent P to
be nount ed, and the di stances d2 and d are det er m ned
to be not. | ess f han, 1 for ormation

SRR fdat T R B 7 RO Il SRR Sﬁ SHILRCE Clsdhe base
t he base _nenber 51 is 1 thi ck and the sucé
FEReT 5211 s setimihi ERS LARYeS effsodiien hgg’bgen (zero)
descri bed on a case where, in the el ectronic conpone
REOlIEtS ﬁgalaepatatwmlhh@e tpeprbicarprivast oﬁr%eﬁeso ‘o tne
of the enbodinment is fitted on the therno-conpression
sk -2 iiiilee e obYentitbnal Whiskown chapk esdisémibgsion due to
101 are placed in the stocker 5 . However, the present
iﬂmﬁiudnmessoﬁomedhnre@iabiQHIﬁngmﬂmhea$edarﬁn@@ﬁ,of the
the case may be that, for exanple, a
theyenrandngyr €5Si@n tlool 1 dke whi Thua, saokhupigeabees dp and dg
different in size fromthe suck-up nenber 52 of the
tdreyr NECONPr £5By Otlet 00hih8di Srohacetk soiaspbdnbeocf forming a
di spl aced fromthe center is provided as the
LWRErIEE YRS Sidins Hro®utdfort heir esed i déwL£Hdon dfh  thermal
the stocker 5 . Also, the description has been nmade on

AR teristics (material, configuration, etc.) of the base

- member 51 to be used.

In the case of the thermo-compression tool of
this embodiment, the base member 51 is formed with a 35 mm
x 35 mm size, the suck-up member 52 is formed with a 1 mm
to 20 mm size according to the size of the electronic
component P to be mounted, and the distances d; and ds are
determined so as to be not less than 1 mm for the.formation
of a uniform heat distribution. In addition, in this case,
the base‘member 51 is 1 mm thick and the suck-up member 52
is 1 mm thick.

The above embodiment has been described on a case
where, in the electronic component meunting apparatus 90,
the thermo-compression tool 50 of the embodiment is fitted
on the thermo-compression head 20 while conventional
thermo-compression tools 101 are placed in the stocker 5.

However, the present invention is not limited to only such
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where, in the therno-conpression tool 50, the base
menber 51 and the suck-up nmenber 52 are forned in

wgeonmriatdoy rectangul ar shapes. O herw se, vari 8as/JPIN6B12562

may al so be adopted as thos® for the base nenber and
t he suck-up nenber. A s the formof the base nenber,
it is preferable to adopt a common formthat accords
to the configuration of the bottomface of the

t her no- conpressi on head 20, while the formof the
suck-up nmenper i

r.is..preferably determn I, agccordance
Vi t ittfe cohfPperdti %ﬁc?ﬁ% &%¥n$%nﬁg%¥rm%%%n@xﬁmple’ a
that is the target of the therng-conpression process,
TG EPP IR HACL 1P aﬁ&&g} @%ﬂm per oifferent

arbitrary enbodi nrents of the aforepentioned various
difpodiiht sTrehe BREecFYChOEBesBEHPEY t Wém &in pee thermo-
produced. According to the therno-conpression tool and
tmréqeeﬁﬁi{oghit:ogbwganelm proueRd n§oapsar &® ubeasd splaced from
nmounti ng nethod of the present invention, an

ditect conter canparemnidetkagp thenbehefgopeorpusssapy tool of
provi ded at a | ocation displaced fromthe center of

tiee tthersantc dnpresssian imdhescttdEter Nsuccessi ve

nmounting of el ectronic conponents by thernoconpression

onto a plurdldgd,y eheunidsdmigsidsorsepaentiesen nnbblkie on a case
nmul ti - pi ece board, the therno-conpression tool is kept
frpaappiwachieng hhene ddie dderimesetdd Ngsbpnadineg base member
mat eri al placed on the before-nmounting unit boards, so

t4at s@ecuEhenceuek-apy howseml mdverse irdihdences Ofenerally
radi ant heat of the thernp-conpression tool on the

thermRRitd N9shapes. Otherwise, various forms may also be

adopted as those for the base member and the suck-up member.
As the form of the base member, it is preferable to adopt a
common form that accords to the configuration of the bottom
face of the thermo-compression head 20, while the form of
the suck-up member is preferably determined in accordance
with the configuration of the electronic componént P that
is the target of the thermo-compression process.

It is to be noted that, by properly combining the
arbitrary embodiments of the aforementioned various
embodiments, the effects possessed by them can be produced.

According to the thermo—com@ression tool and the
electronic component mounting apparatus and mounting method
of the present invention, an electronic component suck-up
member 1s protrusively provided at a location displaced

from the center of the thermo-compression tool so that in
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bondi ng material can be avoided. Thus, the present
invention is useful in fields involving the nounting

wohomlseiononi ¢ conmponents such as flip chi ps WRCTIP2086/312562

done by sucking up the el eatoroni c conponent with a

t her nroconpressi on tool and nounting it onto a

mul ti-pi ece board. Although the present invention has
been fully described in connection with the preferred
enbodi nents thereof with reference .to the

acconpanyi ng_draw.ngs, L.t i.s to be noted that ,varjous
U SR FOUPLLEH: | Bhs The PR onC AR PROLS bY  thermo-
skilled in the art. Such changes _and nodjfications ar .
R RIS GBR0 a8 ETTRC I O i Tio BeepaS 0P SHEnted in
present_invention as defined by the appended cl ains

dite s8ut Heyp tRprar Poeher ek REMEDPRECGICOAPESEEd 08F tool is kept
Japanese Patent Application No. 2005-178788 filed on _
Jirren 28pPPeach i pg | aoNg siprei Fhenrpsattipawiegddmg material
clainms are incorporated herein by reference inits

entdqast y. @Al MBel befpmd-ertundring compbhenboards, so  that
t her no- conpressi on tool for thernp-conpressing an
el@utmmatiae cofipament thieamalt hedveseet iingf boardiery of radiant
mat eri al while sucking up and holding the electronic
Gosponent dheer ehyrnodvadbinpgesbkor! eciadlonds chrporieatmosetting
onto a board, the tool conprising: a base nenber which

ISor Iy ablat ddidled &nh a headsdwptded f aceroisa the present

t her no- conpressi on head in an
invention is wuseful in fields involving the mounting of
electronic components such as flip chips which is done by
sucking up the electronic component with a thermo-
compression tool and mounting it onto a multi-piece board.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that wvarious changes and modificétions are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended
claims unless they depart therefrom.

The disclosure of Japanesé Patent Application '
No.2005-178788 filed on June 20, 2005 including

specification, drawing and claims are incorporated herein

by reference in its entirety.
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el ectroni ¢ conponent nounting apparatus and in which
heating by heat transfer for therno-conpression is

woeodoasm®d t hr ough the head-bottom face of thePCT/JP2006/312562

t her roconpr essi on head; andtla suck-up nenber having a
suck-up surface which is forned so as to be .smaller

than a | ower surface of the base nenber in

correspondence to a size of the el ectronic conponent

and by which the el ectronic conponent is sucked up and

hel d, the suck-up nenber beiﬂg_&ixed on the | ower

surface of the base nember 5P9°4 Bosition di spl aced

froma center of the |ower surface, wherein in the

suck-up surface of the suck-up nmenber, a suck-up hole

is formed at a position displaced fromthe center of

the | dwer émfag@csmflh@ I RSHer thgrBorFempyeRsipn tool
hole is communi cated with a head-side suction hole .
ffoyare dE B9 ROTECHTRRICE POIRO M #Aceedpctlenic component via a
t her no- conpressi onhead in a state that the fitting
shivefrarses efft itrhe Hyasd neemipdreiia ) ivitiele tsuakieng up and holding
head- bottom face of the therno-conpression head. 2 .

Tihe ekéettonnéccarpurerdntt heheroebgnprassiiony t bk aslectronic
defined in Caim1 , wherein the suck-up hole is

faammetheatt amtto xcendi t ouglod hecdng#i sighgur f ace of
t he base nmenber and the suck-up surface of the suck-up
nmenber, the basgemandibe hasia AONMHENI £8hd AP DY OGted on a
head-bottom face of a thermo-compression head in an
electronic component mounting apparatus and in which
heating by heat transfer for thermo-compression 1is
performed through the head-bottom face of the thermo-
compression head; and

a suck-up member having a suck-up surface which
is formed so as to be smaller than a lower surface of the
base member in correspondence to a size of the'electronic
component and by which the electronic component is sucked
up and held, the suck-up member being fixed on the lower
surface of the base member at a position displaced from a
center of the lower surface, wherein

in the suck-up surface of the suck-up member, a
suck-up hole is formed at a position displaced from the
center of the lower surface of the base member, and the
suck-up hole is communicated with a head-side suction hole

formed in the head-bottom face of the thermo-compression
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portion which is formed in the fitting surface thereof
so as to be conmmunicated with the suck-up hole and to

woanderiomio4t he head-si de suction hole of the PCT/JP2006/312562

t her no- conpr essi on head, and a suction passage portion
conprises the suck-up hole and the comruni cati ng
groove portion in a state that the base nenber is
fitted to the head-bottomface. 3 . The electronic
conponent therno-conpression tool as defined in Caim

P bl e SRt ET ol rhbel At RSB L. b® rRABe member

is fixed at near corner_portion in tgﬁ | ower surface )
o e Erl o renberReat DOFERT ctATBT & EofpoReRto- combression
nmount i ng apparatus fornmounting an el ectronic conponent
each of unit boards in a nulti-piece board, which

is segnented into a plurality of the unit boards, by
t her no- conpressi ng the el ectroni c conponent via a
t hernosetting bonding material while sucking up and
hol di rig t heTket eel eohrentonpompenenthet kegperstagpression tool
conpri sing: a therno-conpression head which is noved
s atelf dovah 1l @laire 0 whererishti - pi ece board; a
posi tioning device for performng a relative
posi tioni ngtlod eandk-afp t e leni i hodtodmeof &be as to extend
mul ti-piece board and the therno-conpression head; and
atH QI - GORPr £58t ORgt eRlr fdChoiFs tlefDyBakkY member and the
suck-up surface of the suck-up member,

the base member has a communicating groove
portion which is formed in the fitting surface thereof so
as to be communicated with the suck-up hole and to confront
the head-side suction hole of the thermo-compression head,
and

a suction passage portion comprises the suck-up

hole and the communicating groove portion in a state that

the base member is fitted to the head-bottom face.

3. The electronic component thermo-compression tool
as defined in Claim 1 or 2, wherein the base member is a
generally rectangular-shaped plate member and the suck-up
member is fixed at near a corner portion in the lower

surface of the base member.

4, An electronic component mounting apparatus for



10

15

20

25

fitted to the therno-conpressi on head, wherein the
t her no- conpressi on tool conprises: a base nenber which

wO00estwabl y fitted to a head-bottom face of PO®JIP2006/312562

t her no- conpr essi on head andi3i n whi ch heating by heat

transfer for therno-conpression is perforned through

t he head-bottom face of the thernobconpression head;

and a suck-up nenber having a suck-up surface which is
formed so as to be smaller than a | ower surface of the

base nmenber in correspondence to a size of the .
eFRERFHRY c 2BofIGiTEHoTHfd BYRPiRME t RBLR| é@GtorRE unit boards
conmponent is sucked up and held, the suck-up menber _
beRng Piked-BhethebPandr Whifhcésofcgnenbgadelntpber patirality
a positiondisplaced froma center of the |ower

SQEf ade, Wbkl ebrairdsy hebsutkeuposarincessfiinghetlseicklaptronic
menber, a suck-up hole is forned at a position
dcspbacent f r yiet he cditeemagfettthend ovisondimg aceabérihe while
base nenber,  and the suck-up hole is communicated wth
ashehilrgi depsuahdonhbdliénfor ted | aleberbaad- bebm@bnent, the
face of the therno-conpression head in a state that
tappdtatungcompiasengt the base menber is fitted to

t he head-bottom face of the therno-conpression head. 5

The el ect  oftihe re@FRORRHe SR WAL IHh APHRLAHUS sASnoved up and

defined in Caim4 , wherein in the therno-conpression
tQ8kn t8Ea8UGK-HP PRLen| $+iOopMEdeSB 884t 0 extend

a positioning device for performing a relative
positioning of each of the unit boards of the multi-piece
board and the thermo-compression head; and

a thermd—compression tool which 1is removably
fitted to the thermo-compression head, wherein

the thermo-compression tool comprises:

a base member which is removably fitted to a
head-bottom face of the thermo-compression héad and in
which heating by heat transfer for thermo-compression is
performed through the head-bottom face of the thermo-
compression head; and

a suck-up member having a suck-up surface
which is formed so as to be smaller than a lower surface of
the base member in correspondence to a size of the
electronic component and by which the electronic component
is sucked up and held,ithe suck-up member Dbeing fixed on

the lower surface of the base member at a position
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through the fitting surface of the base nenber and the
suck-up surface of the .suck-up nenber, the base

wornisas7as a conmuni cati ng groove portion whi @0TiJB2006/312562

formed in the fitting surfade thereof so as to be
communi cated with the suck-up hole and to confront the
head- si de suction hole of the therno-conpression head,
and a suction passage portion conprises the suck-up
hol e and t he connunicating groove portion in a state

t hat g menber dt the heaﬁ bot t g1 :
dbeplafedy O%l%c??% ?{5 <a nfr% PURURLE HCappUP BT LD
asdefined in [ reln in the

t her no- conp?%cgﬁs ‘thﬁP EL € Sugk-up member, a
generally rectangul ar - shaped plate nenber and_th

SETRKE TP mBRBEr 1S5 frxegdatathedr RoTdrivdy ﬁéﬁPﬁéﬁeldn from the
the | ower surface of the base nenber. 7 . An

eterteBnPE ddrpohenernsihiang nef hédef dpaseunemdgran and the
el ectroni ¢ conponent onto each of unit boards in a

nsi¢k=1ip ebel oap d commiuph ciag esle giieit ed hernd-sige usatitign hole
of the unit boards, by thernop-conpressing the

efectedniia cdnpohent-boatamprimdeouslfy thed Bhdrpbacedpression
t hernosetting bonding material while sucking up and

hiod aldl non t desedect tloat ctikonpbbenhg shefaeéhod the base member
conpri sing: sucking up and holding the el ectronic

COSPONERA t B0 a1seICe 8R-10BBDER Phca thetn®- ErEPhesSebRAPression
tool, where the therno-conpression tool includes a
basgq menber which is

5. The electronic component mounting apparatus as
defined in Claim 4, wherein in the thermo-compression tool,
the suck-up hole 1s formed so as to extend
through the fitting surface of the base member and the
suck-up surface of the suck-up member,
the base member has a communicating groove
portion which is formed in the fitting surface thereof so
as to be communicated with the suck-up hole and to confront
the head-side suction hole of the thermo-compression head,
and
a suctlion passage portion éomprises the suck-up
hole and the communicating groove portion in a state that

the base member is fitted to the head-bottom face.

6. The electronic component mounting apparatus as
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renovably fitted on a head-bottom face of a
t her noconpressi on head in an el ectroni ¢ conponent

wonwsti3rey4 appar at us and in whi ch heati ng by heaCT/JP2006/312562

transfer for thernoconpressison i s perforned through

t he head-bottom face of the therno-conpression head,
and t he suck-up nenber having a suck-up surface which
is formed so as to be snmaller than a | ower surface of
the base nenber in correspondence to a size of the

Asioaih i%i@%@ﬂi@t P nd VBt e St e Mg meTession

bei ng flxed on the | ower surface of the base nenbe
FVi t FOR PIPF af88 Cront 3 GenfBResR i He Tomet ngu{ar shaped
surface; perform ng a positioning of the

-E‘Smhﬁéhearfﬁi efBet o e WonPeRERE ahtl &ifedstat near a
unit board out of first, second and third unit boards,
Wit e mreo mit ) 1y H dewin yvwarkasedf -l 025 panemRr -
that the base nmenber is not positioned above the
second and third unit boards but positioned above the
first unit board; thereafter, noving down the
t her not conpres se bectombh i @ndcbiponeher mrocapmgs simghod  for
the el ectronic conponent via the thernosetting bondi ng
medertiialg by wlkeehrvhecelmotgont: canponeathi ® fmumittedoocards
onto the first unit board; sucking up and hol di ng

anothaiu et B T4E GEprponaitc ol 4 hee grekeap erbes wiurality
the therno-conpression tool; and thereafter,
Jer tpemig @ BOstEEONIRY Phetf®-compressing the electronic
component wvia a previously fed and placed thermosetting
bonding material while sucking wup and holding the
electronic component, the method comprising:

sucking up and holding the electronic component
to a suck-up member of a thermo-compression tool, where the
thermo-compression tool includes a base member which is
removably fitted on a head-bottom face of 'a thermo-
compression head in an electronic component mounting
apparatus and in which heating by heat transfer for thermo-
compression is performed through the head-bottom face of
the thermo-compression head, and the suck-up member having
a suck-up surface which is formed so as to be smaller than
a lower surface of the base member in correspondence to a
size o0f the -electronic component and by which the

electronic component is sucked up and held, the suck-up

member being fixed on the lower surface of the base member
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el ectroni ¢ conponent and the second unit board out of
the unit boards so that the base nenber is not

woasisiizzoed above the third unit board but posptrToPEds/312562

above the first and second 4nit boards. 8 . The

el ectroni ¢ conmponent nounting nethod as defined in
Caim7 , wherein the nounting of the electronic
conmponent onto each of the unit boards is performed by

- the therno-conpression tool, in whi ch the base nmenber

[ s a Seneral Ir}/ (ilect])agggﬁia% ged%rgé%gee Jg‘?i!r'%’ Jn&?%rt#érf
) ) O t ace;,

Iomer surface of the base nenpber
performing a p051tlon1ng' of the sucked-up-and-

held electronic component and a first unit board out of
first, second and third unit boards, which are mutually
adjacently érrayed in one line, so that the base member is
not positioned above the second and third unit boards but
positioned above the first unit board;

thereafter, moving down the thermo-compression
tool and then thermo-compressing the electronic component
via the thermosetting bonding material, by which the
electronic component is mounted onto the first unit board;

sucking up and holding another electronic
component to the suck-up member of the thermo-compression
tool; and

thereafter,  performing a positioning of the
electronic component and the second unit board §ut of the
unit boards so that the base member is not positioned above
the third unit board but positioned above the first and

second unit boards.

8. The electronic component' mounting method as
defined in Claim 7, wherein the mounting of the electronic
component onto each of the unit boards is performed by the
thermo-compression tool, in which the base member is a

generally rectangular-shaped plate member and the suck-up
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member 1s fixed at near a corner portion in the lower

surface of the base member.



