, - . 1 0e3eYRRSV@/PYGRYTY b DESCRI PTI ON HEATI NG AND PRESSURI ZI NG APPARATUS
FOR USE | N MOUNTI NG ELECTRONI C COVPONENTS, AND APPARATUS AND NEM&PR082FOR
MOUNTI NG ELECTRONI C COVMPONENTS TECHNI CAL FI ELD The present invention

relates to a heating and pressurizing apparatus for use in“wwMNMWMHWNMI

el ectronic 10 conponents, by which an gl ectroni c conponent i
“onto a circuit board in a flip chip manner via a bondi ng el enerksidshat needs
heating and pressurizing is pressurized . and heated, thereby nmaking the

.bonding el ement cured so that thealegty0n,¢ conponent Isﬂmmﬂmm“mmﬂi and

also 15 relates to an el ectroni c conmponent nounting appar wth
the heating and pressurizing apparatus as well as an el ectronjg, conponent
nount i ng net hod. BACKGROUND ART I n recent years, the flip-chip nmounting of

| Cs 20 has been rapEdiryNgeCRNDNOPRE SEISHT BANG WAFPAREYSS t rdrhi oger and

smal ler circuit boards with the pervasion of portable information

t er m nal SOUBEINGe ELECTFRSAVY ¢ SOCMAROAEATSY S t ASDWARDHARETI E e &NiDs ade ToD nobi | e
phones, the flip-chip nounting is beginning to rapidly prevail |ikew se. 25
However , FPRrMPUBTENGpEERCIROMIG IGRYIRCEMNTISque, unli ke the conventiona
mounting techni que, various connection nethods are avail able and the
present situation is that conpanies in the art are enpl oying vari ous

met hods, 2 while groping thereabout, in terns of
intellec?%%%gﬁyg%e%?ggpi ghts, reliability, and the like. Among these

met hods, there hasphge Ldsl Pt er alls ag%j
pressuri zi ng are | rl;vol e%e%%?t% héhg(ré%?gs%gl o% pﬁ?gb\gg’di%gﬂg \t}:\,ilt% adhesi ve,
ACF, or pheskiukezfingm bbgadkeneremdonedoiint afout g Ale Bxaiid e ©f such

.a conventional heating and pressurizing nethod is described below wth

Lef er enceotpohbetag¢cdnpamtiich dr=aw Bsctronic component pre-bonded .
onto a circuit board in a flip chip manner via a bonding
element that needs heating and pressurizing is pressurized
and heated, thereby making the bonding element cured so
that the electronic component is post-bonded, and also

15 relates to an electronic component mounting apparatus
equipped with the heating and pressurizing apparatus as
well as an electronic component mounting method.
BACKGROUND ART

In recent years, the flip-chip mounting of ICs

20 has been rapidly becoming widespread with views to thinner
and smaller circuit boards with the pervasion of portable
information terminals. Besides, in SAW (Surface Acoustic
Wave) devices used for mobile phones, the £flip-chip
mounting is beginning to rapidly prevail likewise.

25 However, for the flip-chip mounting technique,
unlike the <conventional mounting technique, various
connection methods are available and the present situation

is that companies in the art are employing various methods,



Fig. 9 is an explanatory view of the flip-chip 10 nounting process using
the conventional heating and pressurizing nethod. In Fig. 9, 1&iMayeoo2
nuneral 1 denotes a nozzle for holding an el ectronic conponent 8 by
suction, nunmeral 4 denotes a heating part for curing a bonding el ement 9,
and nuneral 6 denotes a table part on,l5 which a circuit board 7 is to be

- placed. In such a constitution, the bonding elenent 9 is previously applied
to a nmounting portion on the circuit board 7 where the el ectronic conponent

g o | _ PN S . po!
S e U SR SR LELL LabegulleT off Lo ol ngp Rlegry B 1S
mount i nge POt Onrphaeed 1iikst, under e nogele hnmdd ahkse dnodde nozzle

1 noves down so that the electronic conponent 8 is mounted to the nounting
portion phiérd heabobdengaekemEn iheddiede i beskle walee®! Mt repnpament 8
is pressurized 25 against the circuit board 7 by the nozzle 1, the bonding
el enent @Pressyeuizindy areatigenkvadi dm othehe ez s igopartogt ~-Mindiride
flip-chip nmounting by using a heating and pressurizing technique of the
convent iWhah meiesd ves ACK]5 qumytheo2 ke | f@eserthed abanentiongds about
7 seconds that the circuit board 7 in _which the bonding el ement 9 has

previ ouR beeffappieived 8 t HEEBP 8t PoniSUTOnPoRERYeRbGRPERg AR i s

ed i 0 ohi q I oni ¢ 5 8
are mourtB PROSBO0t2 SeRUL et cPRCEFARRE COMBONOHL L WS SOt 60
seconds @éetﬁgqgééggpgﬁyiﬁg healk pgsand pressurizing time for curing the

e u

bondi ng enent 9 1n the nting process. Afterwards, the next circuit
board 7 takes 7 seppgds ot oi beagardifihridtOr§ heidQ INtRE SUGGeSSimMel y, and
a simlar production operation is iterated. Therefore, when one electronic
tOnponemo@ntsngl i prokiessnourd Eug ontheonecariventi tomohar dnéztthg pradiicti on
cycle time for each one circuit board 7 is about 7a seconds. However, in

t he abovRredswEhEidfal Npiedss, IR alftitougt?rel eafasinccompmaras dan be

flip-chip-nounted onto.the_ circujt, K board w.th high precision and hi gh speed
N the TEPBOLRF pemdniede Tdfer SONBITE AR SO SHF et CHAPOTRBCP odUBt i on

rate co n f al,l se the h ing and pressurizing operation
for cur in%gc%%%gbpﬁi I ;1%1% él eééegr?l%%;i § a}l'lgggg% cuﬁ’aer}i r?ofhec‘f’ffﬁgcfﬁop
mount er,, pr Q1 RBYINGmeR® 1d MeaRgaWERE 20T L BEnWRRLE JTOMNL] DOpREPCESS.

Dl SCLOSURE OF ?NVENTICN The present i1nvention has been acconplished to
56l ve sughithsues.citherief obeardn vbjiact tef bhBe pDyesdion 2R isuéw Rrovide a

heati ng and pressurizing apparatus for use in nounting electronic
conponentsnshituelionas tékeediorohinng element 9 is previously applied
to a mounting portion on the circuit board 7 where the
electronic component 8 1is to be mounted, and the circuit
board 7 with the bonding element 9 is fixed onto the table
20 part 6. Then, the table part 6 moves, making the mounting
portion placed just under the nozzle 1, and after that, the
nozzle 1 moves down so that the electronic component 8 is
mounted to the mounting portion via the bonding element 3.
Then, while the electronic component 8 is pressurized
25 against the circuit board 7 by the nozzle 1, the bonding
element 9 is cured by heat generation of the heating part 4.
With the flip-chip mounting by using a heating

and pressurizing technique of the conventional method as



conponent nounting apparatus equi pped with the heating and pressuri zing
apparatus and el ectroni c conmponent nounti ng 15 May 2002 4 (15 Mayl2682

whi ch are capabl e of increasing to a nmaxi numthe production cycle
efficiency of the nounting apparatus for flip-chip-nmounting electronic
_canponents onto the circuit board, and3of inproving the productivity of the
"whole flips chip nmouting line. In acconplishing these and ot her aspects,
according to a first aspect of the present invention, there is provided an
. el ect r onide seariperedbamnt i bgtaReBod bbbt Pr bt atiphtir ghiet Yy iekugicr cui t
boards, in which an 10 el ectronic conponent pre-bonded on each circuit
board of bbheddarids whick bbadbogdéhgneritenienthehtleals aprepiessiliyi bednso as
to be post-bonded, the nmethod conprising: pre-bonding the electronic
conponenéPBAi®each cikeuialearen by comperentinimourdnichd 5 pegdtidiondsng t he
pre-bonded el ectronic conmponent on the circuit board by a second unit which
i s separ &88 THESMIETP itidefenideit R bR %?%P??Fsta%ﬁiFheacgﬁﬁdﬁﬁgcﬁéoal§econd

t of th ' ti th [ i ded | ect [ ( t
50 mount CRESREETGE. 4ot AGEEbeEnart RO hapadS UL RTh EABSHFESEBGI ng

and the RAsERAE, N0, AEEcCXeEUted é'g%%@&?@yslavre a%gqgi@e al ity pL the

pr e- bonde irculrt boar produced pr e- bondi re storéd r-a
storage geatainRer sdad fRddsihe pestebpadi fAgri ncupiis ofnhkhendhgshgr age
container. According to a third aspect of the present invention, thére is
provi ded edemelngct $ onhc tdenpmoent inmgundroweset hoHfaeecweadidsg tithd heektir st
aspect, wherein the 15 May 2002 5 pre-bonding and the post-bonding are
execut ed céreilittaneoasdy 7 ahdkese r sebondsd o9 r bei tchonied @dmdductdeby t he
gre-bondin are fed to the post-bonding one by one. According to a fourth
Spect ofOTRE ST SUGHESS HVRANt iR 3 netRt 1T IR o @PRERFHARCLS .

component IUALN0 ahRar gl orupLotL A 2 BRI X ol clguld boar do
o pondait PR SRS DL £ A0 PLESSY PP Boddobton
cycle time for each one circuit board 7 is about 74 seconds.
However, in the &above conventional process,
15 although electronic components can be flip-chip-mounted
onto the circuit board with high precision and high speed
in the flip-chip mounter, there would arise an issue that
the production rate comes to an abrupt fall because the
heating and pressurizing operation for curing the bonding
20 element 9 1is also executed in the f£flip-chip mounter,
prolonging the time required for the whole mounting process.
DISCLOSURE OF INVENTION
The present invention has been accomplished to
solve such issues. Therefore, an object of the invention
25 is to provide a heating and pressurizing apparatus for use
in mounting electronic components, as well as electronic
component mounting apparatus equipped with the heating and

pressurizing apparatus and electronic component mounting



a pre-bonding unit for pre-bonding the el ectronic conponent onto each
circuit board; and an el ectronic-conponent post - bondi ng unit whivlp 2082
separate from and i ndependent of the pre-bending unit 15 and operates
si mul taneously with the pre-bonding unit, and which heats and pressurizes
the pre-bonded el ectronic conponent soqthat the pre-bonded el ectronic
* conponent is post-bonded on the circuit board. According to a fifth aspect
of the present 20 invention, there is provided an el ectronic conponent
mount i ng at agcordin t-he ucth t rth i 5409 a
'carryingmggﬁgafogﬁﬁgg}yég% gﬁ?%%%cné? 6%§F%%%§%558%g %yﬁkﬁé'pre-gégding
uni t .wi tB-phecekest Qe corpoRest cpr efbolednbhgtean. Joupdhes pfﬁ-rbond' ng
unit to 25 the post-bonding unit. According to a sixfh aspect of the
present FNYprREheB-mblaEEngS Provtderia Reaidoneraiyl PResswheZi agrappar at us
for use in nmounting electronic conponents, 15 May 2002 5 _. conprising: a
pl acemenbotall, e ahdr ofil Anpmg viimer edre perocduatuitti hoasd e whhche afilebect roni ¢
conponent has been pre-bonded via a bonding el enment applied onto the
ciPrcui t Bbapdmoandibgaladgnting finishing unit which is provided separately
fromthe placenment _table and which heats the el ectroni ¢ conponent
pre-bonded onto t hé&Rci retre™Bbata P acddHif t héS acRRBAE t aBFBeERT!
pressurizes the_ el ectroni, onponent i direction of thickness, of the 10
circuit BSSPEElRﬁesgbﬁ ?h§s§I@§%£ '(Pﬁ;ﬁhﬁwﬁﬁﬁ”?%tpﬁgY%% ﬂ%ﬂ’oﬁh?ﬁﬁ
circuit ar FCEQ dipg t SFRRGRE f Lese Lnwentl on,
there isggrggﬁaed a hggti%gegﬁﬁg%ggsghr|2|ﬁ%ﬂgpggﬁgﬁgggfoﬁgﬁggéinkggunting
el ectronpgocRrRedents dhuastotdi ngrt oct heustXt Boaspesrt , imhegri 8nt hen
mounting finishing unit conprises: a pressurizing device which has a
@éont act pieberchavi ngorpawenacpbredbbaded cobe ekcbughiremi v badractoM th the
pre-bonded el ectronic conponent, and which noves the 20 contact nenber in
t he di reGhieoposfrdshivdlines P oidime elewant besahe¢atedpresst Ries peel pedded
el ectroni c conponent a @ig t the circuit board;, and a heating device for

heating fRe®or-°t 26t PRend ?mld@dpo@_-ecﬁfeeth_t Wi iy " enent . 25 Accordi ng
Lo SLgnt ssPeck AL bIGALEERl |OVALLAN. U IRGE B oLhdes 8 gat i no
accordingigguggebgg%gnbg asR8Gist Whgrel ndde pressurizing
15 post-bonding the pre-bonded electronic component
on the circuit board by a second unit which is separate
from and independent of the first unit.
According to a second aspect of the present
invention, there 1is ©provided an electronic component
20 mounting method according to the first aspect, wherein the
pre-bonding and the post-bonding are executed
simultaneously, and a plurality of the pre-bonded circuit
boards produced by the pre-bonding are stored in a storage
container and fed to the post-bonding in units of the
25 storage container.
According to a third aspect of the present
invention, there 1is provided an electronic component

mounting method according to the first aspect, wherein the



15 May 2002 7 -. device further conprises: ' a parallelismadjuster for

adj usting parallelismbetween the contact surface of the contd6tMag292r and
t he pre-bonded el ectronic conponent; and 5 a pressuri zi ng-force adjuster
for adjusting pressurizing force of the contact nenber. According to a

ni nt h aspect of the present invention,there is provided a heating and
pressuri zi ng apparatus for use in nounting electronic conponents 10
according to any one of the sixth to eighth aspects, _ . wherein the

pl acenenprieallomdiasy a plaacknenttheabl epbsat-bogdien) ce wihhech | exeruallde in
both X and Y directions each . perpendicular to the direction of thickness
of the cisriowilttareansland aid chhsepresbandagkidizeyit obeairdsc @riodgcelde 15
bondi ng el ement. According to a tenth aspect of the present invention,

t here i sbyr dAd&F erhesding anel Peeéstarthke ngoappaPatusdf eneuddy oRerount i ng
el ectroni ¢ conponents acgording to any one of the seventh to ninth aspects,

20 wherei n assum ng*3IERAYIE Soht dct , 2SREHeatiing Th&Vi PEESERE t he
reessuri zi_n vi_ce e taker. as_one set, the unting.finishing unit has

Doy al P eRtIEie et8 Chr, AR ANRE | Ao TRECHERAE, bR
ressuri zj j C et i at i i t | ye Of.s .25

gnothgr!E%@%%%ﬁ#%ggFgggﬁgf%thfggbg%?ﬁggﬁﬁﬁ%v%rgggﬁ?g?%ggnf¥%n%lgﬁg%g is

provi ded b aliend,i g ad dH &8s W 1dd fioRPPaEShponéft Pee-bBnaRUNbhNGach
el ectroni c conponents 15 May 2002 8 according to any one of the 7th to

10t h aspeditrssuithérosind 'off iEhddadands dela c2 bompPingeslameetadscheeakedr for
reduci ng tenperature-increasing tinme and cooling tine. According to a 12th
aspect ofanchePprESEAL 28di ngentdHn tot hee e Ras prepndrd, a teat PR§2ZAGUS
ﬁressuriziqg¥ap,arqtus for use in mounting electronic conponents according
§ any of®TEFAHEGth to 11th aspects, wherein the mounting fini shing unit

further conprises: 2 %oen_tbaorp'l&a&lli 015591% eygp]t!%p?_r%rﬁggfﬁgﬁggEleétllégi&o% Cvx/ni ch,

when the contact nenbter  pressurt zes T he el%®t ic™¢C supplres a

cont am natdryd, RIRY SHd NG Jriher  £01 + bSEYER! i Hgga contact surface of the

contact nenber from being contam nated by the bonding el enent so that the
contam nation preveiy i 8gefeiban c-gompbeepds eso etpeeaihe (Jthtconhaeh

surface and the el ectroni c conponent.
is separate from and independent of the pre-becnding unit
15 and operates simultaneously with the pre-bonding unit, and
which heats and pressurizes the pre-bonded electronic
compeonent so that the pre-bonded electronic component is
post-bonded on the circuit board.
According to a fifth aspect of the present
20 invention, there is provided an electronic component
mounting apparatus according to the fourth aspect, further
comprising a carrying unit for carrying the circuit board
produced by the pre-bonding unit with the electronic
component pre-bonded thereon, from the pre-bonding unit to
25 the post-bonding unit.
According to a sixth aspect of the present
invention, there 1is provided a heating and pressurizing

apparatus for use in mounting electronic components,



According to a 13th aspect of the present invention, there is provided a
heating and pressurizing apparatus for use in nounting el ectragiMay 2002
conponents according to the 12th aspect, wherein the contam nation 20
preventing nmenber is formed of a sheet material. According to a 14th aspect
of the present invention, there is proyided a heating and pressurizing
apparatus for use in nounting el ectronic conponents according to any one of
the 6th to 13th aspects, wherein 25 the placenent table is equipped with a
fixing ugbhp ?r sitioning and fixing the circuit board. According to a
"15th aspect™o present invention, there is provided a heating and

pressuri zing 15 Maxpl?%e%@peab%usﬂzo y§@lhg MR £ geteentc
conponents ' according to any one of the h to 14th aspects, erein the

heating aBdrpr @35 Wiz gRpeReet SntenpbngRdhen tPINE Al héan obrehBoHARES,
assum ng that the placenent table 5 and the nmounting finishing unit are

t aken asvéack bondiofy tiememnt sprBRIdd OBEICRIERT | QN OFL DRAVENGS Fhdse and
ot her aspects and features of the present invention will beconme clear from
tfe follow ng 10 d@scmopmtdﬁlg akemishigunj virit orwhieh the provided

preferredenbodlnents t here ih reference to the acconpanyi ng draw ngs,
in mhlchsepﬁgﬂtf s & r%%r§%§bt? acomentoftab e atPly Whtchr &S 2Ehg

o Der apeSRRGE T of CHERBANE: éﬁ%&é&&?e P BB hest FhG napearad 2 '
pressur'%%egllppa&ﬁt Ush%“°"15!L+ £ Ledbie Saba e gtiapeatioe vigw of

anot her fication exa eating and pressurizing appar at us

shown i n efie@t rbnild gcorﬂpbﬁeﬁtpe.fr_ﬁpéc'fdi/ﬁéd/tﬁdh obfa PRStxRONE RE Ughé Wwhich
i s an enbodi mrent of the present invention and which is equipped wth the

Héat i ng aid quiesshicazd ngwls rapyar ahels edlromrdmi d-i gomBofegt s spasbtock
di agram of an el ectroni ¢ conponent nounting apparatus which is an
enmbodi repongied 188 Fhes &irGuivemdagifi and which is equi pped with the post

According to a seventh aspect of the present
invention, there 1s provided a heating and pressurizing
apparatus for use in mounting electronic components

15 according to the sixth aspect, wherein the mounting
finishing unit comprises:

a pressufizing device which has a contact member
having a contact surface to be brought into contact with
the pre-bonded electronic component, and which moves the

20 contact member in the direction of thickness of the circuit
board to press the pre-bonded electronic component against
the circuit board; and

a heating device for heating the contact member
to post-cure the bonding element.

25 According to an eighth aspect of the present
invention, there is provided a heating and pressurizing
apparatus for use in mounting electronic components

according to the seventh aspect, wherein the pressurizing



15 May 2002 10 .. bonding unit shown in Fig. 4, ' Fig. 6 is a timng chart
for explaining the production cycle tine in the electronic conpdeyriz002
nount i ng apparatus shown in Fig. 5; 5 Fig. 7 is a view showi ng the
flip-chip nounter showmn in Fig. 5; Fig. 8 is an enlarged sectional view of
the pressure nozzle part provided in the heating and pressurizing apparatus
“shown in Fig. 1 through Fig. 3; 10 Fig. 1is a process explanatory view of
the flip- _ chip nounting using the conventional heating and pressuri zing

techni que;_  Fi g S rspeciive view showi ng a specified electronic
"corrponen?ersr’t}un i%‘%dahpeprgrcgcgntép%%%ig. 5 wherein 15 the final fixing unit

shown i n P19, & and thee{di g ebkp smmuates. shaang 'ugjcgn%gpga&%lqierﬁgnl y

connected via the carrying unit; are e natory vi ews

showi ng & thaleh Wies ecbReaBle-RONHI PFf 0BRSS doh thef Gidmce ANgng 28estate
where the post-bonding process is perfornmed in a case where an ACF i s used,

and Fi g. pkdAamtiel? B larer woipl anedmepynynensasdiow ng a state where the
pre-bondi ng process is perforned and a state where the post-bondi ng process
i S performed in a casepr2dswhgricimg-ddires veadiuated. BEST MEBELEORNGARRYI NG
OUT THE | NVENTI ON Before the description of the present invention 15 May
2002 11 PEEESBHRLzing joxee pef nbhedcenkacti RempaFts are designated by |ike

ref erence nuneral s t hroughout the acco nyi ng_dr awi ngs. heati n nd
pressuri zi ng appar it EFG Gset P n 8 nﬁgﬁg?nga E?roﬁ?c EgﬁpoﬁéﬁFngan

el ect ronl G AARANSNt (1RUati 09 AARRLALYP. AUl poe Ul L NEgcheatiogaand

pl’eSSUI’i ?I ng apparatu I’. use 1 n nounti ng el ec IC CO .onen : (
el ect r oniL LOMmANeNt rFPUNLISAY MBE hodoha the geX eoll @ diyi &1ST BempBhEnbgat i ng

and pressuri zing

10 according to any one of the sixth to eighth aspects, .
wherein the placement table has a placement-table heating
device which is movable in both X and Y directions each
perpendicular to the direction of thickness of the circuit
board and which serves an auxiliary role in curing the

15 bonding element.

According to a tenth aspect of the present
invention, there is provided a heating and pressurizing
apparatus for use in mounting electronic components
according to any one of the seventh to ninth aspects,

20 wherein assuming that the contact member, the heating
device, and the pressurizing device are taken as one set,
the mounting finishing unit has a plurality of sets of the
contact member, the heating device, and the pressurizing
device, each set being operative independently of one

25 another.

According to an 1lth aspect of the present
invention, there is provided a heating and pressurizing

apparatus for use in mounting electronic components



10

apparatus for use in nounting el ectronic conponents, which are an

enbodi ment of the present invention, are described bel ow wi t h16&iarz002e to
t he acconpanyi ng draw ngs. Throughout the draw ngs, |ike conponent parts
are designated by like reference nunerals. In this enbodinent, 15 a
flip-chip nounter is taken as an exang;e for fulfilling the function of
~pre-bonding unit. The el ectroni c conponent nounting apparatus 601, as shown

in
an

on

Figs. 5 and 10, conprises a flip-chip nounter 301, a carrying unit 401,

I i Cs di [ d I ' .
mg?ﬁiit%q‘iﬁiﬁfﬁg‘é o uﬁié?zgéjioﬁgéf” daitn EOrRUPETBSRAs PR HERACh of
eh 2 Bondi g el 6Taal, 8 .nasheen APl e Lasa aRQRenioTouDg pg, port i on

the circul as in the prior 17" p-"Chi'p "hou 125

perf or “tér?éeﬂ?’c‘ﬂ%%ﬂgnei—eﬁgﬁgbr Rk %Oi'ép%%riti%gB tlidhd N€ Circuit boards 7,

serving on

for the pre-bondirng o the el ectraonic conponents 8. That is,

the flip-chip mounpeec3@ingoesonota perdn m hhgeheat oy amb presssEhgi ng
operation 15 May 2002 12 for the el ectronic conponents 8 as woul d be done

i B

the pthweention, Thehexmnstist uptonidédsuchhaatling- cim@ mMussswri 8gi s

shown in Fig. 7. In the flip-chip nmounter 301, reference numeral 311
denot es aPrandbuent IMFuntdsy heéad fyurgigxecueilagtrheigpuntongprénthe
el ectroni c conponents 8 onto the circuit boards 7, nuneral 312 denotes a

storage FEERFEORIt A ANt uPRehO4r d¥, 6ERd tRunktEBr 3%BeGESot e TS ¥uNnsT er

unit for_transfe

4 h .
8 ar e nobie ASEEL RS AT SEIRE

Lrcuit ?o%rd% Qn whi ch .t he el ectroni c conponents
BEF P& Ta SR SF&Vi ce for carrying to

t he post-bondi ng ugitcég%aggﬁagggﬁukgegg%gqeg70nﬁgk&q h%%%%ﬁggtghggﬁced by

the flip-chip nmounter

on which t ecfroni¢c c ave

been preghosdedwnbhe trRd hesht 8EtCalPald diesshF£2h s baar ds) JO-F@yidbe_a 15
nmet hod that when a specified nunber of circuit boards 70 are produced and

stored, tédmsenent¢uistipipddreds F0canetamdnaitédn @reverethwg meabetrhefaxt rcuit
board 70 is carried one by one each tine the circuit board 70 is produced,

or the |breveThénpost - BONHRAT Wi, ofo Wit cleoniteadi roembe20 Howr ds) 70
is fed, perfornms heat|ng and pressurizing operations on the electronic
conponen?%lngr%Q%%ﬁE&ﬁéY?gtfﬁ¥(ﬂqh€UiPOB ards) eF0™e8tt ha? tHe2 el &td oni c

Che’of ocETBAFE-ABDBRoRE IS N | o Rbhald U GO H<E nPE CBARbG L .t ho

gge
7

ratio oncaEEe'sQE’@QEfBQaﬁH %h%cgn@&iteoaq@e%gfo%)en%ﬁ0 the circuit board

and the operation of post-bonding the electfonic conponents) 8, are

executed by indepepdestdiifigt Sto 5 MBtR002sgsct espect kel y prdiasre: t he
pre-bondi ng operation and the postbondi ng operati on are executed
si mul t anénushyiofhergiexre, is provided a heating and pressurizing

20

25

apparatus for use in mounting electronic components
according to the 12th aspect, wherein the contamination
preventing member is formed of a sheet material.

According to a 14th aspect o0f the present
invention, there is provided a heating and pressurizing
apparatus for use in mounting electronic components
according to any one of the 6th to 13th aspects, wherein
the placement table is equipped with a fixing unit for
positioning and fixing the circuit board.

According to a 15th aspect of the present

invention, there is provided a hezting and pressurizing



*required to post-bond the electronic c

1

the time required to pre-bond the el ectronic conponent 8 to the circuit
board 7 by the flip-chip nounter 3Cl, |ike the 5 foregoi ng congddeyiandal
case, is 14 seconds resulting fromadding up 7 seconds required for the
carriage-in operation of the circuit board 7, and 7 seconds required for
the nounting operation of the electron%c conponent 8. Also, the tine
nponent 8 10 to the circuit board 70
by the post-bonding unit 201 is 67 seconds resulting fromadding up 7
seconds required for _the carriage-in gggnation of the ¢circuit board 70, and

60 second® L3y ARThedtSithg Thd BPESEAR% i iyt 85 HEORBF t hGOFREE S e
required_for re-bondi ng opecatkaon apd t ost .- bondi'ng.qper.ation
remai ns é\:Osrf'f{.krn%j sg?nggﬁle O%‘o%v%%t itttll)lﬁal é@és > tllr%etgpeﬁ%%%ﬁ:ﬁ%ht gvgleﬁ:&kgx t he
t wo oper atj.ons exegy ed y L taqggy that the
productig%kéycpégF?ﬁg reqU|regrgggggﬁggaﬁ%legggagégﬁgpre- 0%%?%%9an

post - bongiing z0fi Hheo el egkr AHiG L0 £9ERANEHL tBakS tfe SETORESen MORRb1e _
specifically, in the prior art, as shown in Fig. 6 (1), because pre-bondi ng
arid post dmendiing mperathgnEiofishieelhecit oare tcakeonad S awulidibe ofxecut ed
by one unit, the tinme required to conplete the pre-bonding and the post 25
bondi ng ftdre oreltd ycuit board would be 74 (= 14 + 60) seconds for the first
board, 148 (= 74 x 2)_ seconds for the second board, and so on. Meanwhil e,
inthis rREMCR IR KPPV i PRAHENGE (2), although the time required to
conpl ete 15 May 2002 14 the post-bonding for the first circuit board 70
is 81 ' seconds resIHddeng dndmamtdimg aspesamondhdandeatusecsonds~uphas shown
above, the flip-chip nmounter 301 produces the circuit board 70 with the

el ect r onicres@Eronémveng ipneywhohdeldecome eonl ¢ar stibpsn ofthied feddodéngso t hat
the time required to conplete the post-bending for the second circuit_board
7P i s no 9ASE HHaP™5 SekBRds WMesuFPRIENEEEPR addilfd 28the apsederzed 2)
seconds and apove 67 conds. up,, .counti fromthe processi ng-start point.
Sim | ar | FRAGERERTS mEAEaRh o0 LD CaRSHER Fhe tos Eon@Eig TPERYERE thi r d
circuit b akp 7% isrpglnnre t han 109 seconds, which results from addi ng 42
(= above Af>3%% %ébon&?cgﬁd above 67 seconds up, the tinme required to
conpl ete the post-bokgli ng fis ehedmapadtive cuiewboaf da7heéat IRB ssdonds,
and the 15 tinme required to conplete the post-bonding for the fifth circuit
board 70 REESISY Sakhhd§PPRFREVEH| ACCIA ik aftpl & eRPAJAMeRFe Hur BRPONn (144

gﬁgonds) t hat a%loms the operations up to the post-bonding for two circuit
gards 705 Be- N EVetP?h the prior art, this embodi ment allows the 20

operations up to thg; post- di ng f fi Ci it koard 3
achieved. In additpﬁk,ft%qugn%r%Fﬁﬁaﬁgggifi%f%%nﬁgcﬁéda?égfkgaP?PB-chip
mounter 3damphe SartNeNHedRlihgd@hd Pt iPOHg ROSEH MO whi §h@Rd, 1and
perfornms the aforenentioned

Fig. 1;

Fig. 3 1is a perspective view of another
20 modification example of the heating and pressurizing
apparatus shown in Fig. 1;

Fig. 4 is a perspective view of a post-bonding
unit which is an embodiment of the present invention and
which is equipped with the heating and pressurizing

25 apparatus shown in Fig. 3;

Fig. 5 1is a Dblock diagram of an electronic

component mounting apparatus which is an embodiment of the

present invention and which is equipped with the post-



25 operation control as the electronic conponent nounting apparatus 601.
The control unit 500 is also connected to | ater-described conty, i

501, 502, and 220, and perforns integrated control of these control units
501, 502, 15 May 2002 15 and 220. Ot herw se, processing operations of the
control units 501, 502, and 220 may be_executed by the control unit 500, in
-whi ch case the control units 501, 502, 19820 may be omtted. 5 Next, the
heati ng and pressurizing apparatus for use in nounting electronic
conmponent s provided in the apove el ectronic-conponent post-bonding unit 201
~i s expl aibeE@EINE WhbwPhaWIEi i Higt né/ heating and pressurizing appar at us
101 for use in nmounting el ectronic_copponents 10 conprises a pl acenent
table 110 and a m)[ht"ﬁ%géfi ﬁFsh?‘ngtl_mn‘Egt GHBT T THEC DI S RIRGI P10 i s

to place_thereqn the. ciycuj oard .70 on, which el ectronic_conponents 8 have
br evi oS SRt 1P SETLE At BBeT R SRR PG atE nEoBBRACRY. et
applied i i 70z, Al so, the 15 placenent table 110 is

equi pped%\#p%héiﬁ}él:xgl%w%mﬂ?aﬂ:ll ) f%’r positioning and fixing the circuit
bogrd 70 to a specifi®d posis i &nvhw fgmo»emgplt%e PE DECHL BY: bhenduntew T
board 70 at both | ongitudinal end portions. The placenent table 110 of such
an arrangdment icarfbe. s3id by a drive unit 112 in X, Y 20 directions
perpendi cul ar to each other on a plane, and the drive unit 112 noves the

pl acenent table 11Fid- t e XS Yadi reeizpgedsosebhionhd eviewr of c the

conponents 8 on the cirguit board 70 are heated and pressed successively by
t he nounBTfF F457 shPRG 2a/i t B2DE wWRTIVidedet 411 edthBel oehin®s ghdcenent

table 110 js furth i ded with a placement heating device 113 f
ool | m naP 957 M TRA GO 1G-SRt oS0 b PREDBACEQ Yl Peul t board

e e el IED A ks Bk othish s A0 0 1S
el ect r onighgoMPeRaMtihgr ekanded i®e heconventional heating and
pressurizing technique ;
Fig. 10 is a perspective view showing a specified
electronic component mounting apparatus of Fig. 5 wherein
15 the final fixing unit shown in Fig. 4 and the flip-chip
mounter shown in Fig. 7 are directly connected via the
carrying unit;
Fig. 11A and 11B are explanatory views showing a
state where the pre-bonding process is performed and a
20 state where the post-bonding process is performed in a case
where an ACF is used; and
Fig. 12AR and 12B are explanatory views showing a
state where the pre-bonding process is performed and a
state where the post-bonding process is performed in a case

25 where an adhesive is used.

BEST MODE FOR CARRYING OUT THE INVENTION

Before the description of the present invention



circuit board 70 placed on the placenent table 110, while pressing the
electronic conponent 8 in the thicknesswise 5 direction of thd5dVax2002
board 70, thereby post-bonding the electror_ic conponent 8 to the circuit
board 70. The nounting finishing unit 120 roughly conprises a pressurizing
device 121 and a heating device 122. The pressurizing device 121 is a
“devi ce which presses the 10 el ectronic conponent 8 placed on the circuit
board 70pl aced on the placenent table 110 in the thicknesswi se direction of
the circuit board 70, and which conprises a contact nenber 1211, a

‘par al | el P§RF&EPEst iltg ieckranPsmnered thad ebiie i RRRESf 8Fee deailgoeiAg
mechani sm 1213, a support 15 nenber (1214, and_a support-nenber drive unit
1215. | nPYddii*En, TERETENERor PURETSEE 12DFONGRONE nbved BfCrRBanying
support-nenber drive unit 1215 in the thicknesswi se direction equivalent to
Z direct PAYpELSendi cular to the X, Y directions. 20 In this embodi nent,

t he support nmenber AlZiaetisngr anddetrevd Sur tdiree appbsatbhspriessurse nbrzl es
123, and Fig. 8 shows the structure of one unit of pressure nozzle 123. One
udit of poassing neiekcsroad cconpripoasnttise cent acl egbmbaicl2admpohent

paral |l el i sm adj usti ng mechani sm 1212, and 25 the pressurizing-force

adj ust i nFOVBERAY snPRP23atHAd | 8ILLBR8Et ed' bR t hEtSipporeafénfer 3244 in a

PLare, o el o LD Al oot er G splohgo Ll Lueliated I

di rection, spld o] i i-al.l i ppoLted by

t he suppg¥?&ﬁgﬁ%g%'1%%%?gvgt%i%gaggg1?0%P%§ogff¥hgﬂﬂgggfg??g%a,y@hgécontact

nmenber 12kl isxddiied tByonQ ARty ahehiéhenphessudr i zar{tg-fﬁefsgs@ﬂwﬁﬁgng S

mechani sm 1213 is fitted to the other end via a load cell 1232. In

addi t i onapphe gilvenaforshape bh hbentdntael evtrdeeri d 2ddmpenentshapehielar| y

coincident with the planar shape of the electronic conponent 8 to be

t her eby @xessan i emdodimenpr efsihei pyesente iagendtiong rmechad¢saripad 10

conprises an air ¢ylinder_ 1233, and an el ectropneumatic regul ator 1234 to

be conne®®B®% o YhERai FEAATERIS 1593, He aPFCOVPRRYeP 91238 3¥1R9%ed to
214 so that.the piston of the air .cylin 1233 cones

h d
e’ eph e TR L2tReo &B8h158S, ' AR L dtbstidniny | BATES, eottacor

1239 i 5 cUeRAL] Of he RO EoL, SRLL ROler 1, SURP! {188s tanthie; ALic v i nder

Z233 air of a pressure corresponding to a pressurization control signal fed

frsom t he Loft 110l chith tmE0Ates 1w |daaeh descahbesampher . fd #herf OpeI@gi on of
pressuri zing the electronic conponent 8 to the 20 circuit board 70, the

support nEmdurk2lidbn of puer-dgbndindeard i recti on by the support-nenber
drive unit 1215, and continues being | owered while the contact nenber 1211
is kept in contact e heleeterrier 6AMPORBREORONVN T NIARRPE AT NS  68he spline

nozzle 1%§Lsﬁghﬁt§nr%?%%to% iﬁghfg,ugomprises a flip-chip mounter

301, a carrying unit 401, an electronic-component post-
20 bonding unit 201, and a control unit 500.

Whereas the flip-chip mounter 301 is fed with
circuit boards 7 in each of which a bonding element 9 has
been applied to a component mounting portion on the circuit
board 7 as in the prior art, the flip-chip mounter 301

25 performs the mounting of electronic components 8 to the
circuit boards 7, serving only for the pre-bonding of the
electronic components 8. That is, the flip-chip mounter

301 does not perform the heating and pressurizing operation



25 the piston of the air cylinder 1233 on which the air pressure is
The pressurizing force to the electronic conponent 8 in this qgasgayc0o2be
controlled by the control unit 501 by the | owering extent in the support
15 May 2002 18 menber drive unit 1215, and the pressurizing operation is
f.urther controlled by the control unit, 501 also by the pressing forc
-obtained via the |oad cell 1232. The all eli sm adjusting nmechani sm 1212
is 5 constructed in the follow ng way. A boundary portion between a head

portion

236 and a.trunk portion 1237 in_an end rtion qof the splin
“nozzle 15%% t %Wf&ﬁcgﬁgng ngtéﬁ? a Fh

figure,

EntCEPIREet F2135 | ¥O S alaty

acting.

e

e

€ he

137, 109?io?h%?%-ﬁ%“ogﬁééké%ﬁs#ﬁic%ﬁ%mF”?%J%%“‘Zénéfﬁﬁ%ﬁcﬂﬁi 3 %ﬁfﬁp?géhi);{‘ 3
o 4 mm s gheref obpo.bNe eadgnord | on 1236, cane be, supng f)aliatel yooasi | Y

W th respect to

e trun ortion t screws are

screwed

into thertedpknpar hiveBrh2381at Jehi@e PQ Menydldnh€au@hnt Dhgrraka abeng the
15 periphery of the trunk portion 1237, where the end of each adjust

serew i seg@atathabltteninidurithezdhenfl phet eQrct2¥niAcang@sanits 8 henbead
portion 1236 can be swung by adjusting the extent to which the adjustnent
screws atbescrigmpditi npospds hat thsuenahl BaRki stehetewern tdtoxdgxt raakc 20

conponent. 8 and the contact surface_of the contact nenber

ment

1211 fitted to

the headfp&rttBR 1935CEaR beOaBfEst éd bFREhenWRPRFLof SLHe HBRATESI t Ron
1236. B dj usti t.h 11 eli in thi [, al he b i ded
1235, By adbustinq il paral el s hs e, 13 the burne, plpyiged o
wth unIEBEﬁE %g%%bﬂgcf%%gﬁbnkﬁt%mésé?guﬁgdﬁ¥ﬁd as descri bed above,

mechani sminclu

ing the a

t he

ustnent screws corresponds to the aforenentioned

paral l el ism adj ustirpg MBghapi sl unib May: 2002 19 khRopeddi BeeRceassykl| be

described later, an air

passage may be defined within the spline nozzle

1231 al orgrirydnaxital thier pelsitebona iagy tmienad e she ks gcoperiadapds byot he
contact nenber 1211. In this case, a suction nozzle to 5 be connected to a
sucti on whiichl1 238 bleenop@moaiiced &y Wi liipoanip ohdwat ey 3he aonatenl unit
501 is coupled to the other end of the splir_e nozzle 1231. The support

nmenber 19P4chs

_ > UppP
RE cIBTESHANE TroFaBPPReRtted® t B3V r BREN1 BT ¥TPPRESHDUNt i ng

he ©hi CRRECIFSASR Fod | BRERY ERe ShpahECH TGSt T (ir TV 1205 Fi xed to

ﬁ@p fra
nozzl es

"hettiba L AINALAN A 1150 &1 PLEAPRLLERGE J8T 8 L0LLS Hfa RILFYT ©

are thicknessw se nova ependent |y of one another.

Al so,

15 the numer pebdu@drr eagur e£peeadl esthddemayibeudy BohEBEAr yonugber nore
than one without being limted to the aforenentioned three.

20

25

carried, or a method that the circuit board 70 is carried
one by one each time the circuit board 70 is produced, or
the like. The post-bonding unit 2Cl, to which the circuit
beard(s) 70 is fed, performs heating and pressurizing
operations on the electronic components 8 pre-bonded to the
circuit board(s) 70 so that the electronic components 8 are
post-bonded to the circuit board(s) 70.

As shown above, in the electronic component
mounting apparatus 601 of this embodiment, the operation of
pre-bonding an electronic component(s) 8 to the circuit
board 7, and the operation of post-bonding the electrcnic

component (s) 8, are executed by independent units,



The heating device 122, in this enbodinent, is inplenented by a so-called
cartridge heater(s), which is 20 fitted dlrectly to each of tRginMay 2002
correspondi ng contact menbers 1211, for exanple, along the X direction.

Al so, as a nodification exanple of the heating device 122, a heating device
126 may be fitted to the contact surfag of the contact nenber 1211 as in a
~mounting 25 finishing unit 125 of a heating and pressurizing apparatus 103
shown in Fig. 2. The heating device 126 like this one is inplenented by a
so-cal |l ed ceranlc heater, and _is capabl e of erfornlng nper at ur e

“i ncr easi R§SRRGLEYSIYng Where Nile BRpALDG ke F bhS FnﬁlﬁhérpgﬁEeds t han
t he conve ntional heating device. The. drjve, unj t 112 fgr thﬁggla epent table

110, the HEQ&FHQQR&%%&% 3a¥8reﬁﬁ§ﬂ&%%: E%&ﬁ%ui € 85?fng
devi ces 17, (e BLERSUPL00-J.00 65 R0 US) | 00 TEEDANL SEB-A243-008 Lhe

support - nenber r|v e nDuntlng |n|s i Ng

descri bednabeue &fi& %}c@wnset eﬁet ?ltJ.Be-c‘?x ?at nRlurdtd H9, andygoppeol | ed
for their operations. 10 Operaiion of each of the heating ‘and pressuri zi ng

_sappar atbgelingncdresdi igoedll peessurizi Ny appahadsUsdddl €onst Etshmed as
descri bed above is explained below. It is noted that the operation control

IS execuaddlhw'mmeiuﬁﬁmmmdﬂanqﬁmtedaﬁdrtmhe|¢ﬁxmxm@ef¢nnepessaiqnfor t he

heating 15 and pressurizing operations as well as positional information in
the X, Yodiriekei eig5<sit necerdcthonpedcohpsrernsss peeubbrdedosn the

circuit boar .70 have previ ous been stored .in the control unit. 501.
First, tWQH&Iﬁﬁ% °Qﬁ%§%ﬁ9@ y %fﬁnéFéc??%ﬂ?EeEg onen%%s%'are

bond
b o bondeseyiudd bl pmacty %ﬁ’acemn et TrstrehB. & ‘??anﬁ{wﬁ %
digrecti opy hyd r!ﬁl%ﬁr@tbéﬁ‘r@f7@hB%/d"th\éep‘é%'tt—o%%%hr@"%r?ﬂttow 2§ gytine

poi nt when the electronic conponents 8 to 25 be pressurized cone to just
under t he eploeesu e stAAIRS fhobh tawdiny agsur | Zecdids et €gl1 ool cfeonpig@ent s B.

After that, by the operation of the supportnmenber drive unit 1215, the
support cerirdagE?lid | speoatied oI5 Mag 200X\t uritddrd hdO0gontadt &rface
of the contact nenber 1211 in the ' spline nozzle 1231 of each of the
pressur e S@EPAGSs 1wt is the heating and pressurizing time.
Although the time required for the pre-bonding operation
15 and the post-bonding operation remains the same as in the
~ conventional case, this embodiment allows the two
operations to be executed independently and simultaneously
so that the production cycle time required for the whole of
both pre-bonding and post-bonding of the electronic
20 component 8 is 67 seconds.
More specifically, in the prior art, as shown in
Fig. 6 (1), because pre-bonding and post-bonding operations
of the electronic component 8 would be executed by one unit,
the time required to complete the pre-bonding and the post-
25 bonding for one circuit board would be 74 (= 14 + 60)
seconds for the first board, 148 (= 74 x 2) seconds for the

second board, and so on. Meanwhile, in this embodiment, as

shown in Fig. 6 (2), although the time required to complete



cones into contact with the top of the electror_ic conmponent 8. Further,
the support nenber 1214 continues being 5 |owered in order to 1&Eay 20GR
speci fied necessary push-in extent to the el ectronic conponent 8, nore
specifically, about 0.1 to 0.2 mm and cones to a stop when the specified
push-in extent is obtained. In additiop, the specified push-in extent is
~detected based on the feed anobunt of a io ball screw constituting the
support-nenber drive unit 1215.1n this process, the spline nozzle 1231, by
t he reactian, h he.pistqn of..the air cylinder_ 1233 on whi t he
"air pres%b?e nggcﬁﬁﬁégn%n F% s‘é&ﬁu qﬁﬁéﬁépFﬁ éxﬁﬁ&z$8a5§317@s@ébegﬁupmard
to an ex rggﬁgﬂqgggf h 3 [ t ent e t'.penber
1214. Th%ggbg§§Lr|2|ng C%H?% %ﬂgyépeégréﬁﬁgﬁggﬁﬁ%ﬁ%n§h8s?§85ﬁ%suggse can
be contr gkl eghf¥nt NerGaNt r @dinkt s pALLYIEA hBenteversng extenicsf the
support-nenber drive unit 1215, and besides the pressurizing operation can
be contrehklrethihy bberdomas olwiz®h unhe S@lestsonbasetomorePt €SBUr pgkAg force
obtained by the load cell 1232 fitted to the spline nozzle 1231. After the
spport bended 1Hidréas snoppeshst bd pl4ssecionidsy- f ¢ céhadj ustte ngimechani sm
1213 and the heating device 122 operate so that the contact surface of the
25 cont akedwamsst 12011 compdiete spdes f ires hkeranehafast ethst i egand

heati ng and pressuri zi ng

pressuri zing characteristic. In this ocess

oper ati off$* qé%ﬁﬁﬁ?id? i th Eﬁe@PFFeg%ﬁ4ﬂ£§eﬁﬁF%% i??%ﬁgﬁﬁﬁgaéfg?istics
mat chi ng 2/ . e £l e i nepts ressurized,
" ndepeﬁgg#%%ndp?ga@c ilv%alh‘y %)y %‘f’a&?‘ﬁ%%ﬁ%ﬁ%?gg%eégu%%:%?% 7123, by
whi ch the honding eleferhs by ddnallycsrtedoipfter dhatiate Sppport
menber 12fﬁ nn&gg up again,%% stopﬁ?ﬂ% atgﬁﬁeggeandby 5§§%t?oﬂf Iﬁ

addi ti onitigef f eeugr dependi digmple t He thendd: Mmbh@tngt Ferspacd f tedréi me is,
for exanple, about 60 seconds, and the heating tenperature is, for exanple,
about 20@ire@00Gozut T ffemingnaeperithimgl @8 $beosdge whitherebettsonic
components, the pressurizing 10 force is, for exanple, 1 to 50 Kg. Af ter
that, thd&rgmacafEAndt ab?e [Fl02RBVEs i f stcR)a 8fFeBdForerd B5HOFE aldy from

th ting fjnishi it 120 or 125, f le,.in the Y direction,
wher e 't he ST of Cibet HFF oS S TEBHIoe RFD A5 Ss B SEPF b2HORBONS, by

ing th ' | Zi tyg 1 t£0pi
ComponentSla. by 5 ASHAH Crr e The BEPlT 1 Bodta T0° by LPPASEn Ehotati ng vi a

tie ther nosR! tiBgubepdi RS SGIENE Se 9 tEAN RS POSEnPORGledor2QHhus; s

conpared with the prior art case where the heating and pressuri zi ng
oper at i ong el texpeated 7on iCTBISiseroafdsar thekel edisonifoxospanshés 8 axe
pre-bonded onto the circuit board 7 by the flip-chip nmounter alone as shown
in Fig. ®Nithient @ altipreoddutriadaonyclid i meeicondsducetia’2s agldescribed
above, so that tre productivity per circuit _board is inproved. That is. in
the case QRS MRt AP HRASHTPIPAP GpharF afti’ $0ICHET RCRKEFDI @, the
cireurt t%:Ooarbde 7apclr?:{1e\\7’\@cll Cihn tt ee ep':lefctJ{' Oanxl:t(::, C&@Q”&r%éd?mggt\:/eaﬂgxls O?"Z’I%'ey
20 operations up to the post-bonding for five circuit boards
70 to be achieved.
In addition, the control unit 500 is connected to
the flip-chip mounter 301, the carrying unit 401, and the
post-bonding unit 201, and performs the aforementioned
25 operation control as the electronic component mounting
apparatus 601. The control unit 500 is also connected to
later-described control units 501, 502, and 220, and

performs integrated control of these control units 501, 502,



9 5 May 2002 23 been pre-bonded is fed to the heating and pressuri zing
apparatus 101. In the heating and pressurizing apparatus 101, 15 Maly2ke3
about 7 seconds to carry in the circuit board 70 with the electronic
conponents 8 pre-bonded thereon from5 the flip-chip nounter onto the

pl acenent table 110, and it takes abou{ 60 seconds to execute the
»pressurizing and heati ng operations by Phe mounting finishing unit 120.
Therefore, the heating and pressurizi ng apparatus 101 goes on producing the
circuit boards 70 in about 67 seconds per 10 board. Thus, .as descri bed
:above, tBBA| (4% pr odtRET YRSy cPEAGERS INY aPBBF25%08Ec Sfdstper CBREERLt Dboard

70. As d f ' Fig. 9, ion. |

(Ve wouPBbE 74 ocbide 0 2 AY HOHETOL Ghlohyt FB pLeSbbft Bt and
t - bongi f_ t.he. t [ d b | i R-chi

rount or - 2PBRe L TR AEEEEoh o8, G NIE e 208 SRsnhl T LR of Pt e

second agﬂ-%g@@qmﬁng boards in the heating and pressurizing apparatus 101
of this en%o i ment as descri bed above, showi ng that the production cycle

tigme is reduced by NgxtgbaiHe hsLEONES aREr pridsEHidi DY tapidara6usonpar ed
wi th the conventional case. That is, conpared with the prior art, the

producti asecyicl enctunte ngoesl et deeiing cathoresh by phevilégd een ot hababibvd
seconds per circuit board 70. Also, the heating and pressurizing apparatus
103 25 i slasiteong peommonartie H@ﬁp&@@rregimma%@hglan@mnb@inﬁg- oper at i ons
at higher speeds than the conventi onal ating devi ce, Qgﬁvirtue of using a

h
ceram ¢ heater as #ive N P detfceliofherhaadi e, 23 gSheat Fhggand
esaunt A4 Vo OO, 24, obe=s Gt 0, b L TR g kg 1o

enperature i n-conprise s

qotransikkmg?ggﬁépqg EQaé% Entd f@nglbiEEFg;ﬁsgmgﬁﬁﬂﬂﬂf Ain 300G gand a

transition 0C to 100 then the tine ired for the tenperature

i ncreasi Rghiand 000! iME g Gnais eaplelnade sea@h il KL ofKsredhUshet he
time required for the heating and pressurizing process results in 36 (= 3 +

30 + 3) sdoands. Bddrdg Theret owhiehcaeleageoniti neympbreedonds, dve he
circuit board 70 to the heating
. previously been pre-bonded by flip mounting via the bonding
element 9 applied onto the circuit board 70. Also, the
15 placement table 110 is equipped with a fixing unit 111 for
positioning and fixing the circuit board 70 to a specified
position by, for example, pinching the circuit board 70 at
both longitudinal end portions. The placement table 110 of
such an arrangement can be slid by a drive unit 112 in X, Y
20 directions perpendicular to each other on a plane, and the
drive unit 112 moves the placement table 110 in the X, Y
directions so that the electronic components 8 on the
circuit board 70 are heated and pressed successively by the
mounting finishing unit 120, which is detailed below. The
25 placement table 110 is further provided with a placement-
table heating device 113 for preliminarily heating the

bonding element 9 via the placed circuit board 70.

The mounting finishing unit 120 is a unit which



10 and pressurizing apparatus 103 as descri bed above results in a
production cycle tine per circuit board 70 of 43 seconds. Likesthhp20®ven
conpared with the case of the heating and pressurizing apparatus 101, the
production cycle tinme is reduced by as nuch as 24 seconds. Besides, 15 as a
result of this, the cycle tine of the Line to which the pressurizing
-apparatus for the flip-chip nounter |s1 onnect ed becones 43 seconds, a
reduction of as nmuch as 24 seconds |ikew se. Furthernore, a heating and
pressurizing apparatus 20 105 as shomn i 3 may be constituted. That

“i's, a mourftiRg° Fﬁieghrsr?é’q}?ﬁttﬂl%O &qi vtér%np%ﬁﬁeglepﬁcttﬁ%l@o 1dRe et ing
finrshrn uni.t %20 of1'}}ﬁ ? nentroned heatr and ess r |ng %g ar at us
101, or tHETHURERAG i ﬁﬁfltlclé%onﬁﬁozf% gatﬁ’ﬁ % Sur¥
appar at us, {108, [y, 29, he ourd *Lesecrrg | ded i 4, e%s)@tegu;gtu% pnsh erd | "9

unit 151.° I's noted that t e nmounting fiTnishing uni hédwn'in Fig. 3

i's provi §4 14y PRESS W Fe (OZZh 88 ERAARIRAdg0f; f NERRr aSSG WS &8 123
in thelﬁyﬁhlndﬁg 15 May 2002 25 flnlgklng un|t3'20 o? t he heatlngsgid

pressuri zdngect tppas Bt tise 101xrcdbe ppesaune,nezerevl? pdst-HHRRd thd h a
contact nenber 1216 having an air passage sucked up by the aforenentioned

suction wldct23Bicnstegrbrodnt he8 cdnt adcthes wemperi t12bbamdovii@ed | MTHae
pressure nozzles 123. The contami nation preventing unit 151 is a device for
prevent i MPUNelednt afinhehbey 12¢Bifr omlBEi ng rew nateedrasii a4 bdhdi ng

el ement 9 when the, el ectraonic onents 8_are heated and pressurrzed by
the cont éb’{eﬁ%)uﬁ’eﬁb%Qs AEYLE o Egllre ?J‘P‘{]-Jssaur @eﬁ5ifllgesgﬁ’2?ceTﬂe22 Th

contamn Oé'ls eyﬁq Q% et ]15]1 C?_Igprl segﬁeﬁﬁgntvghm at i O]pe%)é%%e Heng
) 3

menber 1 a contamn lon preventlng sup y Rin
syppl yi ngei@@tﬁmiémd&r;s&rbrw eventiiRG RETREr %ﬁ@ telp@&r\@erbéz@dcom act

surface of the 15 contact nenber 1216 and the el ectronic conponent 8 To be
pressuri zellrcddie crpntas NElaoemPneverdilng mambetnl52he | RHiikheyEWMEdTENT |
is a strip-shaped sheet material nmade of, for exanple, polyimde or Teflon
(regi st eréiirechienack) .tHEhec20cedht daxat | 90, peedenthinth neobprisepplay unit
153 has a supply-side reel 1531, a wi nding-side reel 1532, chuck devices
1534, -andc@nsap JPEMBRY| £e11535. P@ﬁaﬂ-Faélééﬁlpla>¢§uéélﬁéeme@ﬁll%é212r
nused o usabl e has been

contam nati on prevent.i 1S
wound up. R B i A s8R st 050, e Rl O 1213 SR SRR e
cpgLam N2 0p. pT VAT, | NPT L2 Ao biam Lag sURpLys doyfgel 1931 The

uck devi ces are provid réspeciivel “theé contact

menber 124841 ¥k &h, s 'V%)ﬁp%%@?e RehBerconsast JEibeL 1§g6eantxﬁ%ers 1536

t her ebet ween, the chuck ' devices 1534 each having pinching nme
whi ch cansupport-member drive unit 1215 in the thicknesswise

direction equivalent to Z direction perpendicular to the X,
Y directions.

20 In this embodiment, the support member 1214 is
provided with three units of pressure nozzles 123, and Fig.
8 shows the structure of one unit of pressure nozzle 123.
One unit of pressure nozzle 123 comprises the contact
member 1211, the parallelism adjusting mechanism 1212, and

25 the pressurizing-force adjusting mechanism 1213, and is
supported by the support member 1214 in a state of being
movable in the thicknesswise direction. As illustrated in

the figure, a spline nozzle 1231 extends along the 2



pi nch the contam nation preventing nenber 152 thicknesswi se, and a drive
unit 1537 for the pinching nmenbers 1536. The 5 chuck devices 153ay 2002 t hi s
hol d the contamr_ation preventing nenber 152 during the heating and
pressuri zing operations for the electronic conponents 8 by the contact
menbers 1216, thus preventing the conta# nation preventing nmenber 152 from
‘saggi ng. The support device 1535 is a 10 device for a~akir.~g the

contam nati on preventing nenber 152 sucked up to the contact nenbers 1216
before t 1 and 4pr ur Lz op QNS 1 Harn t eLec iC.
ComponenteT B TRy e S5 aot SmenBore 1218 T the sungor E deurde 1895
conpri seg1aqERMaP|pRIMYY 1p&nanshgpdrt VReHBeY 1239 .foRidR meykbg the
novabl e menber 1538 in the Z'direction and Y direction perpendicular to the
X directiken that spslie digdld onzizn whtkh tEentebtamdridon 1praventi ng
menber 152 is carried. The novabl e nenber 1538 is placed by the drive unit
1539 so fhatedheteontraan rati onapd eviénd | pgessoirérz ibs> 2 des pdsusidnegd, in
the above suckup operation, fromthe standby position to a place below the
pPessur emgeRendsm A2 lghdi pefhbbRSt O MBvabtEhaenBad 1538 4 tkedd aadilt he
cont act ers_ 1216, Cperatiqgn of the heating and pressurizing 25

appar at ug%%g&'s c&ﬁ‘sﬁcﬁh%t?nas whlaBaveS §p§x;9faitn1'g% PR RF sBTOe R nl y,

he heati i 2 o . . Y
the oresdara g, o cSRls hF% PECRBIRE RS hE kil TR (S BRERES 200
27 Wen the @heEmic AmMAMRHS S Q) Bde: Léfdé\'l':'g/tpi)é@égrgpe@fe heat ed and

pressurized, with the bondi'ng elenments 9 cured, so as to be post-bonded,

the placenent tabl enklOpreyesrinihferdrand ddfisethyorechami@nst ops3at a 5
time point when the electronic conponents 8 to be pressurized cone to just

difider theoppessese apzzies t2Iinkatr pi233urizzel t ba etkettooprewoapboents 8.
After that, the novable nenber 1538 of the support device 1535 in_the
cont ani n&EiTEH afcay ekt $hgtanike 100nBachpdedd nthteayrdigwdtidny, b3S st ops at

the place. bel ow th | es, 127 where th tact nenbers. 1216

ke’ contih A T hEATERabEd medoct L ASkat0) Shend UK TR LFkbenti ng.
mber 152, . t 14 | d that, th

Contact Aemoevet14 o BERERE' JETRRE LAY ERETESeE TA T Be v Ehi ng

member 152.:acal edidh theet QRR{ Laeimoyabbe memher dbaSrJieuns heccont act

menbers 1216 suck up the contam nation preventing nmenber 152 while the
pisnchi ng reenlerts 15853 Hf isheminmitatbvt6eshkSIHompt neh thetc@duilgm aedi on
preventing 20 nenber 152. After that, the novabl e nenber 1538 of the
support dewirddelb3%or etheat sial onylihdey diiR88ti ehrt cofhea strmnabsupdsi ti on
where the novabl e nenber 1538 goes away fromthe pressure_nozz|les 127.
Then, t hEFFHAFRANHE O 121 PHESHHL 2aRIAD t RN EBAE adi g8alf £@ss HFoRhe

Componeni A% BohtantAat| B SRort? niREADRFS, 32 ekur ciorihs Tn-
tsggcf?isgg%ferta*{%qi YL ANGD P & N0ZELES I BomdSh s {9 Qpiain a
20 circuit board 70, the support member 1214 is lowered in the
Z direction by the support-member drive unit 1215, and
continues being lowered while the contact member 1211 is
kept in contact with the electronic component 8. As a
result, the spline nozzle 1231, by its reaction, pushes up
25 the piston of the air cylinder 1233 on which the air
pressure is acting. The pressurizing force to the

electronic component 8 in this case can be controlled by

the control unit 501 by the lowering extent in the support-



15 May 2002 28 necessary push-in extent for the electronic conponents, the
‘. support menber 1214 continues |owering, and stops at a tine ayaf20¥2en
the specified push-in extent is obtained. T_n this case, the pressure
nozzl es 127 nove upward to an 5 extent corresponding to the push-in exter_t
of the support nenber 1214 within thejﬁypport menber 1214. After the
-support nenber 1214 has stopped, the pressurizing-force adjusting

mechani sms 1213 and the heating devices 122 operate so that the contact

surfaces_of, 10 t.he_cont act ers_12 obt ai n_speci.fied _heati.ng .
- ohar act PPERFRs Ay e icety T3 NG 8RE Actor PEEPaBerannEn SRBRAL N 15
conpanen n t t o] it 2, ti.ng

pressuri %z‘?ﬂgthe?%‘?%{@g% Eejg)ecg%%d%%%e%i“edsﬁ?neasﬂgoﬁdb pe@-l[l%di ed
char act %féssgﬁgmgebneb%éiheg kA wirdualo £ &droni gy conponents 8 to be
pressurized, 1 ndependently by the individual pressure nozzles 127, making
the bondi ng el enenrRed petall@ldesh addhiseinghemsuppatsmnenzar 1214 goes
up again, stopping at the specified standby position. 20 After that, the
cdbnt act oenbersci2d6 shopthide mickewpirod tWeey contAnm batndarpr guentiarg nenber
152, and the pinching nenbers 1536 of the chuck devices 1S34 stop the

pi nchi ngbepeeani andeath@erien widih nerdi detruak Po3ticn didd/eris@n hat a
new cont am_nati on reve&%{ng @Fnber 152 is_25_ supplied to bel ow the

$hetP

pressur e®R8zPPES 1997 O TF e PP2ELPeht >LabPe WREEEMVES RN a

direction o] a .com,t he _nmounting _finishi.ng unit 130, where the
sequence SRoghet Aetons Fa Lol Ered omr AnihS GE A b A G S Ve.
accordi ng e hRe 1heaf | Ag-pad REESSUELZIRAG aprﬁ?ét ai:k'éﬁﬂco orft%lg%ﬁ?ﬁ.ocess of

post - bondi ng the el ectronic conponents 8 t ave been pre-bonded on the
gorcuit bparthié0 dibddinercth) ptReuRtERe teira dihethe t RakFBREHortd dond ng

el ements 9, heating and pressurizing operations are executed with the

i nt erventbontof3 tthe £€omnanm Bherefiopeevdite rfpacdnbertid? 3a836hatant e bondi ng
elenents 9 adhere to the contam nation preventing nenber 152. Thus, the
contact SuWpPdc&e it ivted eordaklY neiblr § sEPerti 6tar Bhaeksun&omatfiivat ed by

t he bonding el enents 9. Further, because the el ectronic conponents 8 are

postbo?déﬁ dhi | & e<ﬁﬁﬂ¥ﬁﬁmﬁﬁ?oﬁCBFE§eﬁﬁqu?fﬁm 4850 &h&i &K by t he
i . e fls ¢
parr o §§¥g,§ogﬁ\ib%§s 2t %ﬁél(&%g%%él?xgrs' g}lttharé%cdael tln%‘!etq:q;alt%f tlv%q}gﬁ?lﬁeaa

menber s € post-bon peration tan be iterate any

$8i Ft 1 Nnplkhe Rt IdH0 fRSI4HANS Pdri6n el 884! ORhereORRANERLS oF RucH rtue of
the tension of the contam nation preventing nmenber 152. This nakes it

possi bl eaBglstnlentt @cyesurie che tqurlably ofi thherH®wdddpdraaragh wasdict s, but
also to prevent mnor rests as 20 the system so that the productivity can
be inproved. &urtéewltFi chel dlems Plogtdloect A@FiEc- canpapentswyusy - bandi ng
unit 201 provided in the above el ectronic conponent nounting apparatus 601.
This el e@BHHFtdEGNPORRNEXFEHE bBRdiWRG Wi FR20RIIISERADe8CHRYR e 25

heat i d i zi t 5 d i bed ab . ddi ti
ho. hoot R MR priss i 1950 HOpaPATALIRLE B B EsE (L ALIGTHACE Lo 1 he

98311 N0, ARG 2LA8 BRRACBLNS VT IYEs IO PO hEe ARALLRY e
1211 fitted to the head portion 1236 can be adjusted by the
swing of the head portion 1236. By adjusting the
parallelism in this way, all the bumps provided in the
electronic component 8 can be pressed against the circuit

25 board 70 with uniform pressing force. In this embodiment,
as described above, the mechanism including the adjustment

screws corresponds to the aforementioned ©parallelism

adjusting mechanism.



el ectroni c conponents 8 are pre-bonde

A

15 May 2002 30 apparatus 101 or the heating and pressurizing apparatus 103

as described above. The el ectronic-conmponent post-bonding unityg ﬂgyggﬁéher

conprises placement tables 110 provided in 5 correspondence to t

i ndi vi dual heating and pressurizing apparatuses 1d5, a circuit board supply

unit 211 for storing in layers and sugP ying the circuit boards 70 to which
ia the bonding elenents 9, a board

pre-heating device 212 for 10 pl acing thereon a circuit board 70 di scharged

fromthe circuit b ard unit 211 _.and then pre-heating the circuit
board 70, a board i g8 ¥iil &f %eﬁFgéﬁP? 3 lé%wn%ﬂa§€r214 for

ave Bge%h%%%;gg's%“r%o ”SA‘ #Jn'?%%&?ﬁ?hn"?ﬁ%% ity e eﬁéﬁ%c"%”:mz i
0
aphar at us 108,06k | Be, BLACEICM tAD! e L0 have ?L%Ei‘ﬂé aeshdassr 1 hgd above

and the description is om ere oar pply uni t7211 has

a draw- oyt cdewned dtomAldd Npand drawig isd e Cdistidn b:?@iﬁlzot@nd 20
placing the circuit board 70 onto the board pre heati ng device 212.

bgard pl BeeremineddceR13, sheviog baatdihabdithe paydstAkil dmwaubi@hl n the
X direction, transfers the circuit board 70, which has been placed or_ the
board pr éshemntmp tead cby21the onpotrhé pirddenthl tisbl eodpDedard 2Ehdesi des
transfers the circuit board 70, to which the electronic conponents 8 have
been posPLhEFdER Prforkhen S @@%ﬁ%ﬁ k2%l e 110 to on the draw out device

provided in the C|r uit_ boar stora n addition, in this 5 May
2002 31 enbodi nent t hé"d&ﬁfg‘ HB*F’&‘F ié?‘ﬁslﬁl YT =8 rIP:?JY%blnl)%ard 70
by sucki r o] | n_th ir 0 fer by the
by 2ucki 39,905 Ay o0 A whe a%d%k% Adr At e S A
Rloacener gbel-dlle provided on a base plate 102, and moved in the

thicknesswise direction by the support-member drive unit
1215 fixed to the frame 124. In addition, the
aforementioned three units of pressure nozzles 123 are
thicknesswise movable independently of one another. Also,

15 the number of the pressure nozzles 123 may be any arbitrary
number more than one without being 1limited to the
aforementioned three.

The heating device 122, in this embodiment, is
implemented by a so-called cartridge heater(s), which is

20 fitted directly to each of their corresponding contact
members 1211, for example, along the X direction.

Also, as a modification example of the heating
device 122, a heating device 126 may be fitted to the
contact surface of the contact member 1211 as in a mounting

25 finishing unit 125 of a heating and pressurizing apparatus
103 shown in Fig. 2. The heating device 126 like this one
is implemented by a so-called ceramic heater, and is

capable of performing temperature increasing and cooling



5 110 noves in the Y direction so as to be placed at a position
corresponding to the novenent area of the board hol di ng parts 13134y 2002
Further, when the circuit board 70 is placed on the placenent table 110,
the circuit board 70 is positioned onto the placenent table 110 by the
fixing unit 10 111 prcvided in the pl men~ table 110. The circuit board
‘storage 214, having the draw out device as described above, stores in

| ayers the circuit boards 70 whi ch have been placed on the draw out device
by the board Qlacene t dewgce 213 snd ich Eave t he ost-Qon&ed el ectronic
"conponentReB2 T80 R AoVt d §he SRESEPN G bP&s ST AHY Asirar AEaEERY 105,
the pl ac %@f% tabl es 110, the board supply unit 211, the board pre-heating
devi ce 212, Ré board pl acenent device 213, and the circuit board storage
214 are connect ed Red (ARl Qln il §1320 dar ot deg) bl chide el a1 oni ¢o 20
conponent post-bonding unit 201, and controlled tor their operation by the
control thét 2Eirfn @peiaki andf rbhe Wlechnarietee@nposmensd past bosmgs ng unit
201 constructed as descri bed above is explained below 25 The circuit board
76 havi ngeet #ntr odevicmsporidft,s 8the bprpesurliaided ficraly aveddustiygt he
draw out device provided in the board supply unit 211, ar_d placed on the
board pree@eanifpsdévilde IR, tiTpe syppoXit-reyer 7drive undtVvEy2 120N 32 -
heat ed by, the board pre-heating device 212. Wien the ' circuit board 70 has
reached h%p@EPPFéBQt5&Bé?§ﬂﬂﬁeuﬁﬁt~&@cbpé¥%ﬁi%ﬁ1QﬁsQﬁﬁFﬁ¢r&F%ﬁ%pﬁﬁﬁfied

time or an_operation of rin he .t er at yre _of, the .cir.cui oard 70
W th a soTERpErRrTee e iy hE 8 SBEP B oBghr 8 v0oTS IS Byt he
board pl aggient devuirgendl3 to the placement table 110, which is located in
t he | ef t nost plgce in Fig. 4 as an exanple, and then fixed by the fixing

poit 111. After thiopefexabhoss thehploacamnthdahlny Lk isr syeek £ hg ust
under 10 the pressure nozzles 127 of the heating and pressurizing _

appar at uspt8batwsi cl0l sahdcdtesdtiing t hed| eftewsir pt ce eppErgtué. Xler this
on, the electronic conponents 8 are post-bonded onto the circuit board 70
by the abonedésutieedopdetyredf abp¥ehddt | ephatnpdebsdozi ngtisis

apparatus 105. Assumi ng that qne heating and pressurizi ng apparatus, 105 and
one ptacBRERE Fgﬁlte%fo OReE ataren c&?%ﬁ’g Jet ,eﬂf&}hﬂﬁ‘%%%%@ée SRR N

consti tulLag ofof heoigating andepressychzing anparptus, Wa angange

pl acenen are provi hi's e € next-pr

gsrcuit pagrd §9e§§upi§9§ onpddiea Mg prge heglhng deyi cegZd2 adicha

pre-heated while the el ectroni'c conponents 8 are postbonded by the heating
and pressHfbzinagiappaiat ughd05x| ocat el técthenkef é fFosthe! agke@tsr&iad ed
above. Then, at 25 the tinme point when the pre-heating operation is

conpl et edpmplaegitiscuiBt boardofefds phactbebyciheubbarkoatdcen@nthaeai ce 213
onto a placenent table 110 corresponding to an enpt&uﬂgating and

pressur i PFRY 1gpFdvabeen 65 0rke s o cwmtrol unit

First, the «circuit board 70 on which the

20 electronic components 8 are pre-~-bonded via the

thermosetting bonding element 9 is placed on the placement

table 110, and this placement table 110 is moved in the X,

Y directions by the operation of the drive unit 112, and

stopped at a time point when the electronic components 8 to

25 be pressurized come to just under the pressure nozzles 123
that pressurize the electronic components 8.

After that, by the operation of the support-

member drive unit 1215, the support member 1214 is lowered



15 May 2002 33 operating state and |ocated in the second or third place '
fromthe left in Fig. 4. Then, as in the operation cf the abovgspgngb@ed
heati ng and pressurizing apparatus 105 located in the | eftnost place, the
operation of posts bonding the electronic conponents 8 is executed at the
apparatus 105. Meanwhile, the placenent table 110 noves along the Y
.direction to within the novenent area éf the board pl acenent device 213,
for exanple, at the tinme point when 10 the operation of post-bonding the
el ectronic conponents 8 _is conpleted by the heating_ and pressuri zing

- appar at usinpsl ptag et heEheStef2RBsPIpthee cPRtECE. MEMbEer 2k helhddiaat i on

of fixing the circuit bo 70 by the fixi unit 111 is released,; and the
o rour t BRSO A ean P et | R T 6206 (HE dhfw BHESIVIT N OPELRS. Gt
board staorage_214._ by rd.pl agenent vice 213, wher.e the circuit
boar d 70‘F%g%?o%%%gi%5$§%9§?¥%E$t%§82§8Psg§r5§8 fifﬁ&fQHﬁg(ﬁ%ﬂﬁ?ﬁﬁ% evi ce.
Li kewi se §rom thi.$ 1@, t ke heating and I;T%%g.ur i12i1Ng RRAr 3t S | aced
in the second or third 20 S!aceb??bn1tﬁ% eft are procesgé : hé%%§i e
cigcuit boafdlsed0iar & xdtppl ted drdie eMaterd fieal | REcaBdapyesiyH-Z2img
apparatuses 105 in succession, and the operation of post-bonding the

el ect roniexttemponenttshd edeictevratied somcasenvelsy. RSrés sth@it ialzxidey,
according to the el ectroni cconponent post-bonding unit 201 of this

embodi merdabow kel el ek® r On? cMBonpbAeArEes £pi p- shrp- Wbemt ddeomreaifded rcui t

board 70 via the therngsef{ting bonding el enments 9 can be 15 Mpy 2002 34
post - bondtE R th BRGIETES f +8i é’?ﬁ%‘iﬁlrﬁficou&lq ngdedEfhoan eFet mETEidEonent

- bondi [ he flip-chi d ' f th
A L R e P ST
p{@ducti Vrsv\%h §c€é\§0co£{‘é1€£‘tﬁ£‘fngrEHHPEH@BoH%@m%'eE? d%fivteh%. fild BogRi P

I ch t S 0 ig

nmount er, I'S pre-processing equi pnent, speed, the
productivity ehishpretest)onhe- ¢pIEe eldz st bpwd) ngyurhe 2@kckamnhe
enhanced by increasing the nunber of sets each constituting of the

pl acenmentptshée dpOthadpiGtbhe dfedthengriandcyprbsderi 2PAJ appahaths the5
provided in the el ectronic-conponent post-bonding unit 201. Thus, by

mat chi-ng 2he PreFseHiep FDURCEED@h chlifs this. pravesdihey spbipenczzle t he

duct i le tine, the whole Ii i prent b d_with high
o1 1 ¢/ ency?Sh PREPPAS 18PWREH BPOBICERYFLY CAR-BSoCaCurgd Corige BOoTS a -

pesspect | e WLRUoE 19,0 spachlled Blaly onbe o compnent JIUNLing »

apparatus € rein rnal TIxXing unrf 2 wnin |g.g4 and

the flip-gbipemyntere 3@iethownih ddiborfery eadinpCihysCMRCISLL VLR the 20
carrying unit 401. In Fig. 10, reference nuneral 29 a pallet on which a

pluralitycehteblletit bbohds cane ripllacedd @Gorariyi thet DewerEaghepalehet 29 is
carried out fromthe flip-chip moun~er 301 while the plurality of circuit
boards 709ff dhexsupperttwenbercuidtiveandsit7012WiSth &hé dwempiciemnt $he
pressurizing operation can be controlled by the control
20 unit 501 also based on a pressurizing force obtained by the
load cell 1232 fitted to the spline nozzle 1231.

After the support member 1214 has stopped, the
pressurizing-force adjusting mechanism 1213 and the heating
device 122 operate so that the contact surface of the

25 contact member 1211 obtains specified heating
characteristic and pressurizing characteristic. In this

process, heating and pressurizing operations are executed

with specified times and specified characteristics matching



25 8 pre-bonded thereon are placed on each pallet 29, and then, is carried
to the final fixing unit 201 by the carrying unit 401 constit utf®KapR06R pair
of rail type carrying nmenbers 40l1a between which the boards 70 are held for
carrying them 15 May 2002 35 Sinmlarly to the above-descri bed carrying
operation in Fig. 4, each board 70 pl d on the pallet 29 is placed on the
"pl acenent table 110 corresponding to the enpty heating and pressuri zi ng
apparatus 105 by the board placenent device 5 213. The control unit 500

receives detegtiqn si.gnal outputted from a board detection sensor
“arrangedtgf th §&4§5§%51 teﬁ%éﬁ%ﬁﬁpé§nchghet Ct's ﬁﬁ% pf%%%%%%r%?e?he board
70 on th a 11 : cey, t i , .deci ased on

t he signg?gégggﬁggkgkeghg%tT%apgﬁgl%gggrgégpﬁﬁéiEgdgggggggugbgﬁisﬁééenpty
or not. Jhesekarezdt wanwBhiewentnd hBogathyi na baaids 76 and thenpl pged
board 70 from overl appi ng one another on the placenent table |10 and
prevent theedarryfogrbonad, 7@nér suppotritngheniied dFLAGowdsd hupnagdes, board
70. In the case of Fig. 4, the simlar board 15 presence detecting

oper ati ostcapibg pdr fitheredtbpdbie pearittricin uni ITn22@dittiilos , usd ff ¢ hingensor

As shown in Fig. 10, just before the boards 70 are carried into the
el ect r onflePeBApBAcAR BHSt PIsRdnAgmethodotha e Fidchd Boards 7000n the

pall et 29 may.be pre-heated b Qﬂg board 20 pre-heating device 212. The
boar ds 7BX_6W¥3‘/ﬁi'cﬁ&‘PH§ ?&st%ﬁlﬂﬂ et pi6R 5&&&3&%& T ek orfrodat ed

| N0 therGhr EybhoRRar dp3lar 398 214 3R -2NoWhd Wi &bl HpdldBlPAel Y. MY
be carriedto séquenti al” process by “a "carrying ‘unit simlar Yot he
carryi ngeHgi ts 49d QJr apREhed LMY RYniRinlents) Fife %es%ﬁcfzirtqf

di stance between pair of rail type carrying nenbers 40l1a 1s larger 1han
wodt h of regel gis, cdotr bmakgh1é0, 1eaeh 50 Keuit boards 70 is placed or_ _
May 2002 36 the pallet 29 and tren the pallet 29 is carried by the carrying
unit 401. The pr es@/terntduaiti, ofthies placememtt ékbiten 11 snovme whesuch he

di stance between pair of rail throe carrying nmenbers 40la is equal to the
wi dth of 2e8dFeGitAOn 2S5 BoFU FWrYi fred GhAeesSding §inshing paitet 29.

h , th i ff bet th -b i t he . - bondi

hre descrPledonan: PEQt cErETBLehe BF o oY ngi St swaepPodtE o= C

hol d thesgggggggnbfogggggéqi5&9&% ?%§§qggé§umh an 10 extent not to shift
on oar r~

the conp nt on the uring ~post -bondi ng process, while the

pest - bonding is topagonpbetek¥eli Xabde COMMPNGRLE NNt @nkhenboai gy Rigs. 11A
and 11B show a case where ACF (Anisotropi ¢ Conductive Film 36 which

conpri sepreesdudiziing apparatus 101, 103, the electronic components

t he
15

8 pre-bonded onte the circuit board 70 by flip-chip
mounting via the thermosetting bonding elements 9 can be
post-bonded.

20 Thus, as compared with the prior art case where
the heating and pressurizing operations are executed in
succession after the electronic components 8 are pre-bonded
onto the circuit board 7 by the flip-chip mounter alone as
shown in Fig. 9, the total production cycle time is reduced

25 as described above, so that the productivity per circuit
board is improved. That is, in the case of the heating and
pressurizing apparatus 101 as an example, the circuit board

70 on which the electronic components 8 have previously



15 gol den particles 42 in an insulating resin layer 43 is held between the
conponent such as IC 8 and the circuit board 70 to connect theqd (4580808 the
circuit board 70 via the golden particles 42, which is used, for exanple,

in a COG (ChipOn-d ass) nmethod. Fig. 11A shoms a state after the pre 20
bondi ng process is perforned. That is ﬁn Fig. 11A, the golden particles 42
‘are nvt sufficiently held between bunp% 38 fornmed on el ectrodes 39 of the
IC 8 and el ectrodes 40 of the circuit board 70, so that the el ectrodes 39

of the IC 8 is not, el ectrically copnnected to the electrodes 40 of ,the 25
circuit BBSPd BBS-PRAERG JﬁAfy oTPC &0 eaw%r. pBSF’FFBﬁéH 86 a

he i nsuPBBRRE FR0 1] ay ek aqs et HY% AP Ba L AR BoHh BRPAEEA Phe |G 8
ar_d go&/ﬁy 14002136 2pkhtlYy ?s%@é%&ﬁeccpoé’éﬁﬁ le@r@aé ”éyiétfteﬂ%i‘d

per f or me 11H shows a stat ter the post-bo g process IS

perfor medoatqtl@n the RIRReVHI dIARAR t MBIt - 5580 Bearoant Esbas 42
are sufficiently held between the bunps 38 fornmed on the el ectrodes 39 of

t5e | C 8tand fillip-elrdgt modest et @fitd hehei pteacemeodr daH) eaand Oy oked it
t herebetween, so that the electrodes 39 of the IC 8 is electrically
connect etiakest habehbctdbdescondst the execute Hdwr dpZeseiarirzhagbrakén

gol den particles 42. In Fig. 11B, the IC B .is surely positioned at the
speC|f|eaeﬁ5§P@‘oﬁpS§aFH€néur%H i R RAURF Ik § 1nisky@d 48018 nte0t he

| at I 3 has b d th t at
'fé‘?“sﬁr'e?% ﬁ%a'ay & e DR | ORG PEB o0 6f "Ene R i L BORTA 70

via the g 99ﬂ95 nsthe_l {§K¢ are
suff|C|entIy pe o#ﬁ%&hﬂ? e g?h§§£ §d7BF?ESQh%%%ngﬁéh§ gﬁggrcase
wer e, Wobhedt. ughig,t e Achcrabeadhlgwe Ihd 9 10Catedhbet Weencfbee
conmponent such as IC'8 and the circuit board 70 to connect the 1C 8 aid the
circuit hdared 120 ablvidte @heseadcecis qokas Q¥ ek dfoddd 700 8 and the circuit
board 70 are connected via bunps 38a, 38b forned on the el ectrodes 39 of
the 1C 8. Fig. 12A%howeatedtabevaf ber nekemiiaidohdi Adgpr dbessheéseas
performed, wherein a part of the bunps .is broken but the remaini ng bunps

are not f“@ké?F%ﬁ(S‘e’é?Pt%C%?e&lF‘&d&O@Qi d?et%é FECargRd Herfe ‘é’r”e‘é‘HBdes 40
P LS S N T TE R T
4@ but tQQéaﬁyaﬂlémbéﬁpéﬁﬁh@@nﬁsare done by the flip-chip mounter
alone, the production cycle time becomes 67 seconds for
each of the second and following boards in the heating and
pressurizing apparatus 101 of this embodiment as described
above, showing that the production cycle time is reduced by
20 about 7 seconds per circuit board 70, as compared with the
conventional case. That is, compared with the prior art,
the production cycle time goes on being reduced by the
degree of about 7 seconds per circuit board 70.
Also, the heating and pressurizing apparatus 103
25 is able to perform the temperature-increasing and cooling
operations at higher speeds than the conventional heating
device, by virtue of using a ceramic heater as the heating

device 126. Therefore, in the heating and pressurizing



15 May 2002 38 for exanple, the bunp 38b on the right side of Fig. 12A does
not cone in contact wwth the electrode 40 of the board 70. In 5 Nay2282 the
IC 8 is tenporarily positicned at a specified position on the board 70 by

t he adhesive 37. 5 Since the broken anoLnt of each of the bunps 38a, 38b
does not reach a specified final brokegsanpbunt and thus the bonding force
does not reach a specified final value as a reference, the bondi ng between
the IC 8 and the board 70 are insufficiently performed. Thus, if any

‘bondi ng. EeRreeq SRR bR iR B ChbREnaRE Bnf3 T B NN, DS

boar d. 70.. Ej a]t%ﬁ h : at,e er Stz isng P SSekhs
perforneéegfgg? t é§p?§§63ﬁﬁﬁﬁg 6%%%e§§%haﬁ§$e§ﬁggﬁﬁl§% t%@ﬁéﬁﬁ%é§3§5, 38b
are brokenzHs jetaseess theoetees 89eSc39 0mdei A& Biaedokhs celse@gredes 40
of the board 70 and the |l arge areas of the ends of the bunps 38a, 38b
surely brath@doft® comnd ecttwandi tien eb£ciootiest40100°Che thear ¢n&0.time such a
state of Fig. 12B, the adhesive 37 is conpletely cured between the IC 8 and
2@ t he bomqhiz®kd Thisr t Féebr dkempematinte of isacieasfinche dudps c®8d,inBb
reaches the specified final broken anmpunt and the bonding force reaches the
speci f i e®PHELFALGRT uE2Bs BheMadeer @RER. ThEECOBFEN t hEBYE  ansh@xttdimeal

f i lied. to the 1C.8 ar, the board 70 in the ab t-h
state, 23 FHETC 8 RAn ST HRE HIS U POESHS ydtd PEASROSi EEOH LGrF  he
board 70.; Spegi fd | s5pf di 4 Log .

ot - bonding r beebebe ar & 30 TorTauR: IHethee *ChbeRel S860C A, where

the ACF i usgk, thesPEEAEY! | BENEREOLG R citifte YU A58 U 6 Z£HTtheMBe s@AG ¢t he
pressuri zing tenperature of the pre-bonding are 30-50g/bunmp, 1-2sec, and

25C, and dhe pressurizing tppeeatilse JoEsasr idasty tHae, alodde t Besults

in a production cycle time per circuit board 70 of 43
seconds. Like this, even compared with the case of the
heating and pressurizing apparatus 101, the production
cycle time is reduced by as much as 24 seconds. Besides,
15 as a result of this, the cycle time of the line to which
the pressurizing apparatus for the flip-chip mounter is
connected becomes 43 seconds, a reduction of as much as 24

seconds likewise.
Furthermore, a heating and pressurizing apparatus
20 105 as shown in Fig. 3 may be constituted. That is, a
mounting finishing unit 130 equivalent in structure to the
mounting finishing unit 120 of the aforementioned heating
and pressurizing apparatus 101, or the mounting finishing
unit 125 of the heating and pressurizing apparatus 103 may
25 be further provided with a contamination preventing unit
151. It is noted that the mounting finishing unit 130
shown in Fig. 3 1s provided with pressure nozzles 127

instead of the pressure nozzles 123 in the mounting



5 pressurizing tenperature of the post-bonding are 100150g/ bunp, 20-30sec,
and 180C. In the case where the adhesive is used, the pressuriwggybooze,
the pressurizing tinme, and the pressurizing tenperature of the pre-bonding
are 50-100g/ bunp, 5-10Csec, and 100C, and the pressurizing 10 force, the
pressurizing time, and the pressurizin% tenperature of the post-bonding
are 100-150qg/ bunp, 10-20sec, and 150-2 éC. In the constitution of this
enbodi ment, the nounting finishing units 120, 125, 130 are fixed while the
15 pl acenent, t.ables 110 ar vable. wever,, the constitution is .not
limted {%lrfjh?%l,n%nduﬁggh glqu)heo’%rouﬁﬁgng §HF AT ng St t BhF THe Piiscenent
t abl es ey i dgg so \ SELI N et ai.h.' apove,
accordingié?%féﬁ Ogeﬁécthéi%gggﬁﬁg%eﬂgéﬁiﬁﬁ?%g %ét%%gl?%eghe t?r%?
aspect ofcditeadfvgehben @QQGFﬁabﬂ%ge%%ﬂif¥"ﬁa§9§@8”§ﬂ%k€8uﬁb'@gr%ﬁﬁﬁratu$
in the second aspect of the invention, the prebondi ng process of electronic
conponentsfdretdwet Conedi tsuaddragh andithel post -iywiaw prfocess odteadt ng and
25 pressurizing the electronic conponents to against the circuit board are
separ at ednémimer eb2hl gphevidaddinththei prassubeandzzleswhii2éh t he el ectronic
conponents have been pre-bonded W th bondinglelenents, is fed to the post
15 May 2002 90 bondThg eeitanmIpetépdrerevhatpagt Lhadildd s 2 evied y to
performthe operation . of heating and pressurizing the el ectroni )
conponent’®T el PRENEETHES het %edCSPHQQQ(N?Wm@theﬂ%%ﬁingraﬂd g%%é%hrizing
operatio £ h. Oyt 5 n i nsiye I t
capabl e gfoﬁ%%lgﬁ#%gnsgn@ﬁg k%%gﬂé?gcg%g%fag%po@npﬁgﬁt ghénpeg%[%%%%q_rccui t
board wi t&rﬁ%&k‘exﬁ’f@c'@' gReande bt 88 SRREUpriBlsiig Aoyl dyberidvelopedden the
prior art. us, the flip-chip nounter is required only to performthe nere
pI @- bondimgnipér § he 10 @l eeifr ontke corpodehise or doxdlhes ci nedi.t boamge nmaki ng
it possible to make the best use of the high production cycle efficiency of
the flip-cthpambuatéen preevenhisg vthétclbtucompoases ko oshiteminadion
el ectroni c conponents have been pre-bonded, is produced and fed to the
post - bonPRYVERFENEn BESTEREr t &0 i meetdhand t heoptpBIRagdcned rRyenthag
post - bondi ng of the el ectranic nponents, so that the production.cycle
Prne as SURRE AT Ho COod « 358 TRE GHESY HE  iTHE o FoRREGEE Bond: ng
unit. Ac j t d iyt e o] ti li.ne e
enhanced%%%%?ggéyg n%g?ggnggaﬁgh %ﬁgag%ﬁvgﬁ?i%gggg#gtﬁggfgfgpnggggion by
the flip-&5hpPadBURRbed ONEL 6 t BRAMMRL | d10: £OSIn PET cBRBBLHEAG patrd ean be
remar kably reduced, in terns of the total equipnent ihnvestnent for the
flip-chi pppessteizadd the heating and pressurizing apparatus as well as
their productivities, 25 which allows the area productivity to be
remar kabl y i nprovedTh@l sontasdoeding g aventdnectnenber cbhponént thést i ng
and pressurizing agpanatus in the third aspect o 15 May 2002

e ’

mbodimen is a strip-shaped sheet material made of, for
example, polyimide or Teflon (registered trademark). The
20 contamination-preventing member supply unit 153 has a

supply-side reel 1531, a winding-side reel 1532, chuck
devices 1534, and a support device 1535. On the supply-
side reel 1531, the contamination preventing member 152
that is unused or 1is usable has been wound up. The
25 winding-side reel 1532 has a motor 1533 to wind up the
contamination preventing member 152 sent from the supply-
side reel 1531. The chuck devices 1534 are provided on

both sides, respectively, of the contact member 1216, with



91 the invention, a circuit board to which electronic conponents have been
pr e-bonded vi a bondlng el enments, ~is fed to the nounting finis é
Therefore, the nounting flnlshlng unit has only to performthe pro%ess of 5
heating and pressurizing the electronic conponents, elimnating the need of
perform ng the heating and pressurizigg processes with a long tinme taken
and by using expensive equi pnent capa ® of flip-chip-nmounting electronic
conponents onto the circuit board with high 10 precision and hi gh speed,
unlike would be involved in the prior art. Thus, the high production cycle

‘eff|C|en§§eoF°PW@Cm|Wﬁmgﬁﬁ)%%hﬂtéﬁtéﬁﬁoﬁéddﬁ§ﬂ¥ﬁhﬁtWQﬁﬁhet®%thL¢¥though
th t has. b full bed t th th
br of or 1 oHGEH Metth T9CEhdEdr G PinFof BFORESAR 1 ndos 'Sﬂﬁ%i P
drawi n hat _variQ chan a ations_are
appar ont PLBCTNGLE SRR RN T he B T iie &%ﬁ%%%”ﬁ%%" Mo FRESErEng are (o
be_under 5hgod: a4 V! bidled Ws%"?' e e 0pe efugg  YENt i o, as

part there May

de~i ned by the appended 20 clai ns unless t rom

2602 42 ghakws: devidlese! aBIONI LiRONPEAEAt MRURL | REhdTEt BOEt 4RI nPF OskICi Ng a
plurality of circuit boards, in which an electronic conponent pre-bonded on

each cirppevehddnd ofertbesr bbs2 dsiuriiaga tiondhegtéhgnenid (Syessuheaieg and
pressurized so as to be post-bonded, the nmethod conprising: pre-bonding the
el ectronp:@e@éﬁip@@éntquht*@h@a@hegitr@mlt: rampPr|nts f Br by Uiie ;certaging the
circuit board with the el ectronic conponent pre-bonded thereon al ong a
circuit BG@P&réaﬁ@ﬁquﬁﬁH% Pﬂ%@?%ﬁlPﬂetéﬁr&ﬁthRﬁﬂ%F%%ﬂrPEﬂV%¥Bﬁﬁgthe

b h d- h and
Covar d a"SBEORd trt1 FoF pOeRdbaRa: ngl ™ and PR boRE" e fé“%% E?%on%‘Qd
glgect r oniy vﬁ%@‘;ﬁ(}ﬁ” n2Rid t%v%rﬁﬂéf%étf&?r?rwem?n I{shich is

separate froma I ndependent of t Irst uni mherel pre ondt ng

oper ati oBuclkle@l 08s r ybnghepedait0ft aefbbhe H@I@%QEBEeO@r@tM@@tﬁ?@ be
perfornmed i ndependent of each other. 2. An el ectronic conmponent nounting

nmet hod aendr gireg stuor iglizigmobe ratteceisn fidre Yire-dioratirmnic exesetettsBthat a
first electronic conponent is prebonded on a first circuit board of the

pl ural it pyoftlee r eantapbamm@mbatisl el 2he, pesebdhE ngubPBoEkesigivd¢esol dhat a

second el ectrani ¢ conpon pre-bond econd circuit board of the

pI uralitfoa‘rprdisﬁéuiat %"ﬁfﬂ% TR - ﬁgﬁgedaﬁ A e TddiEo i (rans %’ard and
pl ural p e cui ar.ds duce dlng

are storg“é’x('ll(r%l {&?orgg’gggg%tg?eﬁgean% ?8 J’tql gpos& %ﬁfﬂg ﬁngn s of

the Storaqefe%cﬂw NBErp éndi\eufgectwmt@lewﬁpczfmcﬁpmt 't@ﬁtmsaeodc cording

to claim1, wherein the pre-bonding is executing so that a first electronic
Cormonenml:%dctrlembqnd%mh athér sbneknetbt ibaapd dferithe goinrddrt y1 3

circuit boards while the post-bonding is executed so that a second
el ectroniis cEpuresht  [Fhe- bowddd eomeabsec Arfd Sciirsc i tadwshrlny ofhd hdripreural ity
of circuit boards is post-bonded on the
unit 1539 so that the contamination preventing member 152
20 is positioned, in the above suckup operation, from the
standby position to a place below the pressure nozzles 127
and between the movable member 1538 itself and the contact
members 1216.
Operation of the Theating and pressurizing
25 apparatus 105 constituted as shown above is explained in
terms of, mainly, the heating and pressurizing operations

for the electronic components 8 by the pressure nozzles 127

of the mounting finishing unit 130.



15 May 2002 43 second circuit board, and the pre-bonded circuit boards
produced by the pre bonding are fed to the post-bonding one byi®pgy 2602 An
el ectroni c conponent nounting apparatus for producing a plurality of
circuit boards, in which an el ectronic conponent pre-bonded on each circuit
board of the boards via a bonding elengst (9) is heated and pressurized so
as to be post-bonded, the apparatus conprising: a pre-bonding unit (301 )
for -pre-bonding the el ectronic conponent onto each circuit board; a
.carrying unit (401 &nérﬁftﬁéf IAING A £ ESHH:nEB@Ed gM i the eéi%ctdiof“ ¢
conponent pre-bonded theréon, along a cirfcu oard-carrying path; ‘and an
el ectr oniye, LANPOENt rROShaREREI NgndNi pr&2dr] 2 ¥} Chy{ 8 Sepad a4 1qMg and
i ndependent of the pre-bonding unit and operates sinultaneously with the
prebondi ng dnerit ind MRSt heoClalsCUid Beargbsaaiydratbd) offet b Hdntattt
boardcarrying path across the circuit board-carrying path for post-bonding,
and whi chtaielat sl afdmpressumn 2ese thieapdeYbahdet talcert,r camed sbopenertt a0 t hat
t he prebonded el ectronic conponent is post-bonded on the circuit board)
wher ei n ttHangr ePdoNEI nyheper dthion elechzopie- bowdinapantis, 8hetear iE ng
operation of the carrying unit, and the post-bonding operation of the post
bondi ng NS & Bd pEPFSr nB8 iINFEpeHBERE dJih%abResEREr. BO2Alfdatidly and

pressuri zi.n aratus_for, use.in,_ pounting el ectroni,c components according
Lo of ai m 4 Sth ST RO HeS pr i€ LR hEOURFt CPEPRPRRkgeRent ¢ abl e (110) for

pl aci ng thereon a ChECat ?ngg 0?5§hiﬁ8véﬂé€|eﬁéﬁggkc G QRRONEYH Fﬁ} been

pre-bonded via a bondi ng el enent applired onto the circuit boa ; and

the el ecty@ipsreompaineat Poss - BANENE BBk ainS nd tARWN I PEvEA DL BRI RGiUNI T

(120, 125, 130) which is provided separately fromthe placenent table and

whd ch heal sl tiheves ethr bhiec Ye aliperdritoryr eeribnsiesbonéd the pilace beliear d

pl aced on 15 May 2002 44 the placenent table and pressurizes the

el ect r oni Eh& dppORBRES | RO AZ HE P el:g Y orheret hhekAes§aet mpaberscdiZt Sheand,

whereby the el ectroni ¢ conponent is gostb nded on the circuit board. 6. A
f

heating fKPr eSSBFRZFng YaiFar athR BPVASLS nMFBRRY ngt 2t®ct VoRi ¢ the

Conponentgoﬁggﬁigéggoﬁ()ﬁ¥§¥éﬂé%ng member 152. Next, the support

member 1214 lowers and stops so that the contact members
15 1216 make contact with the contamination preventing member
152 located at the top of the movable member 15328. Then,
the «contact members 1216 suck up the contamination
preventing member 152 while the pinching members 1536 of
the chuck devices 1534 pinch the contamination preventing
20 member 152, After that, the movable member 1538 of the
support device 1535 retreats along the Y direction to the
standby position where the movable member 1538 goes away
from the pressure nozzles 127. Then, the support member
1214 lowers until the contact surfaces of the contact
25 members 1216 come into contact with the tops of the
electronic components 8 via the contamination preventing
member 152. Further, as in the case of the aforementioned

pressure nozzles 123, in order to obtain a specified



wherein the nounting finishing unit conprises: a pressurizing device-(121)
whi ch has a contact nenber (1211, 1216) havi ng cont act surface1gﬂﬁ93ﬁ02
brought into contact with the pre-bonded el ectroni c conponent, an Ich
noves the contact nmenber in the direction of thickness of the circuit board
t-o press the pre-bonded el ectronic conggnent against the circuit board; and
a heating device (122) for heating the“contact nenber to post-cure the
bondi ng elenment. 7. A heating and pressurizing apparatus for use in
nounting el ectroni c cqnponents according to_claim6, wherein the

‘pressur i PEE SRRA LY THRre Xt | 505 LAe p&I&FFEPRIM SAFRONERTEY21D® f or

dj usti 1l el b t he, t act [ f f. th t nb d
he pr e BHRKSE ©ISRT N, 12 ForFBRCHE o St Hobi BReurt S AGORS &5 Gujustr

(1213) far,;ad] uaagﬂgt@{ee%y%gwgdf g&%%-qfr%.t&tgﬁet 3Gl ORber.q8. A heating

and pressurizi ng apparat us use rn nounting el ectroni c conponents

accordi ngrig apys@ne eheCl@dPs®rd 0 nhoz IES €1B 7t hgopkaceppaLgt akl e has a
pl acenent -t abl e heating device {113) which is novable in both X and Y

dig ecti onxteach Perpespbrdiag te tiree dbiertionesfehiti desBe Ofsulpprai r cui t
board and which serves an auxilliary role in curing the bonding el enent.
15 May 2@G2bes 9214 heithing Gl pupssutimemgeappaidtus for use in nounting
el ectroni c conponents according to any one of clainms 6 to 8, wherein
assum ng that the Jdshi®kt tRentbaiRPee Rembierg V4 cBasarstapredr e§d6ri zi ng

device are taken as one set) the nting finishin nit _has a_plurality of
seYé of @W@ﬁﬁﬁﬁ%ﬁﬂn9ﬁ£ﬁﬁ§?)tﬁgjﬁgggpﬁg &ﬁﬁQéﬂl%% ?Hélﬁre§§ﬁﬁﬁzgh§| g
devi ce, i t ] i I f . . A
noat i ng S i eSS R A 0 CRS IREL ¥ cBnSaBEPRNRrseRY o
ClOGTpO”e”tt%é‘PC‘é‘:wt%Q:tt 0 RB¥bers of 1 £ @i ”ﬁ:lﬁc_ati% 9, s‘ﬂ%%ri‘%'iréci hehl%%%ti!n'ag

devi ce conprises a ceram c heater for reducing tenperature-increasing~tine

and cool idratdderistics and pressurizing characteristics for the
electronic components 8. Under the control of the control
unit 502, heating and pressurizing operations are executed
with specified times and specified characteristics matching

15 the individual electronic components 8 to be pressurized,
independently by the individual pressure nozzles 127,
making the bonding elements 9 post-bonded, and then the
support member 1214 goes up agailn, stopping at the
specified standby position.

20 After that, the contact members 1216 stop the
suckup of the contamination preventing member 152, and the
pinching members 1536 of the chuck devices 1534 stop the
pinching operations. Then, the winding-side reel 1532 is
driven so that a new contamination preventing member 152 is

25 supplied to below the pressure nozzles 127. Further, the
placement table 110 moves in such a direction as to go away
from the mounting finishing unit 130, where the sequence of

operations is completed.



11. A heating and pressurizing apparatus for use in nounting electronic
conponents according to any one of clains 5 to 10, wherein the unE'
finishing unit further conprises: a contam nation-prevention ngﬂgﬁy b@%ply
unit (151 ) which, when the contact nenber pressurizes the electronic
conponent, supplies a contam nation pr genting menber (152) for preventing
a contact surface of the contact nenbef~“from being contram nated by the
bondi ng el enent so that the contam nation preventing nenber is interposed
between the contact, surface angpthe el ectronic conponent., 12. A heatjng and

"pressurizing appar atus Tusé@ NennuﬁFFﬁﬁdépgcthﬁi €o RS &r di ng
t | ai m_11, in th t.am i Ll b is.f ' of
Sheet mmPEtisat LS T bR RTL 0L CRobl FYE LS TRIRE. cod s edaled

ti | i i t f i 2,
Wher ei noRs’ o LEBEEHPET IR R0 0 AP ROV MR BLRHTndsly o

posi ti onigpg and Fdxdi g HHErQi r 98 t Roardh i p- b MyngRRLiAG 1442A Reating
and pressurizing apparatus for use i'n nmounting el ectroni c conponents

acgor di ngHearnde i dfbshaing eleaehds Wereddtihg beat pigsandizing
pressuri zing apparatus conprises a plurality of the units, assum ng that

t he pl acepmmattiabie ame t hexeoumedngvithi shhag dnicerseattiakenods é¢aeh unit
of the units. 15. An el ectronic conponent nounting apparatus according to

cl ai m 4, SRR aHER| eFEVERtdNCONPEHEARE pbat - BehdERgtuntie | $o86EPEd as a
first elect iC- t t- di i,t,. th t furth

compr i o1 oSSR, o RS b - UpBHERERBEE L8N dy e A 129 28R ch | s
separat e fy-pm arf%u'sndeﬁﬁ“%'d%tn&%fctt hSupl%SagQ“ddf‘gFHQ' tc&&‘f é@em‘éh@%&s

el ect roni'c-"conponent post - bondi ng unrt - and operates sinu Tanhedus y Wth the

pre- bonding gnkke angvuwhi choNeal s 206k PLRSSURLZ 8Soh8en g1 &s handad: ekect roni

conponent so that the pre-bonded el ectronic conponent is post-bonded on the

circuit lmagtther, because the electronic components 8 are post-
bonded while the contamination preventing member 152 is
pinched by the pair of chuck devices 1534 on both right and
left sides of the contact members 1216, the post-bonding

15 operation can be iterated without any shift in the mounting
positions of the electronic components 8 by virtue of the
tension of the contamination preventing member 152. This
makes it possible not only to secure the quality of the
mounting board products, but also to prevent minor rests as

20 the system, so that the productivity can be improved.

Further, Fig. 4 shows the electronic-component
post-bonding unit 201 provided in the above electronic
component mounting apparatus 601. This electronic-
coﬁponent post~bonding unit 201 is equipped with three

25 heating and pressurizing apparatuses 105 as described above.
In addition, the heating and pressurizing apparatus here
provided is not limited to the heating and pressurizing

apparatus 105 but may be the heating and pressurizing



16. A heating and pressurizing apparatus for use in nmounting electronic
conponents according to claimb5, wherein the placenent table (i$ﬂhié%oz
further provided with a placenent table heating device (113) f y
prelimnarily heating the bonding elenment (9) via the placed circuit board
(70). 17. A heating and pressuri zing asﬁsratus for use in nounting

el ectroni ¢ conponents according to claPm6, wherein the heating device
(122) is constructed by a cartridge heater. 18. A heating and pressuri zing
apparatus for use in nmounting electronic conponents according to claim12,
‘further EPRATEIHY hudE des deeatin343ngr BYEEeHT A 1Pt BPPRIasus 103
respeptivel¥%§$f the cqntact nmenber (1216), with the contact nenber
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20 placing the circuit board 70 onto the board pre-heating
device 212. The board placement device 213, having board
holding parts 2131 movable in the X direction, transfers
the circuit board 70, which has been placed on the board
pre-heating device 212, onto the placement table 110, and
25 besides transfers the circuit board 70, to which the
electronic components 8 have been post-bonded, from on the

placement table 110 to on the draw-out device provided in

the circuit board storage 214. In addition, in this
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from and to the placement table 110, the placement table

5 110 moves in the Y direction so as to be placed at a

position corresponding to the movement areaz of the board

holding parts 2131. Further, when the circuit board 70 is

placed on the placement table 110, the circuit board 70 is

positioned onto the placement table 110 by the fixing unit

10 111 provided in the placement table 110. The circuit board

storage 214, having the draw-out device as described above,

stores in layers the circuit boards 70 which have been

placed on the draw-out device by the board placement device

213 and which have the post-bonded electronic components 8.

15 Moreover, the heating and pressurizing

apparatuses 105, the placement tables 110, the board supply

unit 211, the board pre-heating device 212, the board

placement device 213, and the circuit board storage 214 are

connected to a control unit 220 provided in the electronic-

20 component post-bonding unit 201, and controlled for their
operation by the control unit 220.

An operation of the electronic-component post-
bonding unit 201 constructed as described above is
explained below.

25 The circuit board 70 having electronic components
8 to be post-bonded is drawn out by the draw-out device
provided in the board supply unit 211, and placed on the

board pre-heating device 212. The circuit board 70 is
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operation of counting a specified time or an operation of
measuring the temperature of the circuit board 70 with a

5 temperature senscr, the circuit board 70 is transferred by

the board placement device 213 to the placement table 110,
which 1is located in the leftmost place in Fig. 4 as an
example, and then fixed by the fixing unit 111. After this
fixation, the placement table 110 is moved to just under

10 the pressure nozzles 127 of the heating and pressurizing
apparatus 105, which is located in the leftmost place in
Fig. 4. After this on, the electronic components 8 are
post-bonded onto the «circuit Dboard 70 by the above-
described operation of the heating and pressurizing

15 apparatus 105.

Assuming that one heating and pressurizing
apparatus 105 and one placement table 110 are taken as one
set, because three sets each constituting of the heating
and pressurizing apparatus 105 and one placement table 110

20 are provided in this embodiment, the next-processed circuit
board 70 is placed on the board pre-heating device 212 and
pre-heated while the electronic components 8 are post-
bonded by the heating and pressurizing apparatus 105
located in the leftmost place as stated above. Then, at

25 the time point when the pre-heating operaztion is completed,
the circuit board 70 is placed by the board placement

device 213 onto a placement table 110 corresponding to an

empty heating and pressurizing apparatus 105 that is out of
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5 bonding the electronic components 8 is executed at the
apparatus 105.

Meanwhile, the placement table 110 moves along
the Y direction to within the movement area of the board
placement device 213, for example, at the time point when

10 the operation of post-bonding the electronic components 8
is completed by the heating and pressurizing apparatus 105
placed in the leftmost place in Fig. 4. Then, the
operation of fixing the circuit board 70 by the fixing unit
111 is released, and the circuit board 70 is transferred to

15 the draw-out device of the circuit board storage 214 by the
board placement device 213, where the circuit board 70 is
stored in the circuit board storage 214 by the draw-out
device. Likewise from this on, the heating and
pressurizing apparatuses 105 placed in the second or third

20 place from the left are processed.

Then, the circuit boards 70 are supplied to the
emptied heating and pressurizing apparatuses 105 in
succession, and the operation of post-bonding the
electronic components 8 is iterated successively.

25 As shown above, according to the electronic-
component post-bonding unit 201 of this embodiment, the
electronic components 8 flip-chip-mounted onto the circuit

becard 70 via the thermosetting bonding elements 9 can be
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u; & () - Oed I ¢ o BenboRPF F-bepding unit 201 to the flip-chip
mounter, mass production of the flip-chip mounting onto the
circuit boards 7 can be achieved with high productivity.

5 Also, when the production cycle time of the flip-chip
mounter, which 1is pre-processing equipment, is of high
speed, the productivity of the electronic-ccmponent post-
bonding unit 201 can be enhanced by increasing the number
of sets each constituting of the placement table 110 and

10 the heating and pressurizing apparatus 105 provided in the_
electronic-component post-bonding unit 201. Thus, by
matching the £flip-chip mounter which 1is pre-processing
equipment, to the production cycle time, the whole 1line
equipment can be operated with high efficiency so that a
15 high productivity can be secured.

Fig. 10 is a perspective view showing a specified
electronic component mounting apparatus c¢f Fig. 5 wherein
the final fixing unit 201 shown in Fig. 4 and the flip-chip
mounter 301 shown in Fig. 7 are directly connected via the

20 carrying unit 401. In Fig. 10, reference numeral 28 a
pallet on which a plurality of circuit boards are placed
for carrying them. Each pallet 29 1s carried out from the
flip~chip mounfer 301 while the plurality of circuit boards
70, for example, two circuit boards 70, with the components

25 8 pre-bonded thereon are placed on each pallet 29, and then,
is carried to the final fixing unit 201 by the carrving

unit 401 constituted of a pair of rail type carrying members

40l1a between which the boards 70 are held for carrying them.
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& ()-!'"CA0%eath- porrd 70 mlag@¥voh$ihs pallet 29 is placed on the
placement table 110 corresponding to the empty heating and
pressurizing apparatus 105 by the board placement device

5 213. The control unit 500 receives =z detection signal
outputted from a board detection sensor arranged at the
placement table 110 which detects the presence of the board
70 on the placement table 110, and the control unit 500
decides Dbased on the signal whether the heating and

10 pressurizing apparatus 105 is empty or not. Therefore, it
can prevent the carrying board 70 and the placed board 70
from overlapping one another on the placement table 110 and
prevent the carrying board 70 from coming into contact with
another board 70. In the case of Fig. 4, the similar board
15 presence detecting operation c¢an be performed by the
control unit 220 while using the sensor. As shown in Fig.
10, 3just before the boards 70 are carried into the
electronic-component post-bonding unit 201, the carrying
boards 70 on the pallet 29 may be pre~heated by the board
20 pre-heating device 212. The boards 70 on which the post-
bonding has been completed may be accommodated into the
circuit board storage 214 as shown in Fig. 10, or
alternately, may be carried to the sequential process by a
carrying unit similar to the carrying unit 401 or another

25 carrying unit.

In Fig. 10, since the distance between pair of

rail type carrying members 40la is larger than the width of

each circuit board 70, each circuit boards 70 is placed on
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carrying unit 401. The present invention is not limited to

this, but when the distance between pair of rail type
carrying members 40la is equal to the width of each circuit
board 70, it is unnecessary to use the pallet 289.

Here, the difference between the pre-bonding and
the pose~bonding processes are described below.

Basically, the pre-bonding process is a process
to hold the component on the circuit board in such an
extent not to shift the component on the board during the
post-bonding process, while the ©post-bonding is to
completely fix the component onto the board.

Figs. 11A and 11B show &a case where ACF
(Anisotropic Conductive Film) 36 which comprises conductive
golden particles 42 in an insulating resin layer 43 is held
between the component such as IC 8 and the circuit board 70
to connect the IC 8 and the circuit board 70 via the golden
particles 42, which is used, for example, in a COG (Chip-
On-Glass) method. Fig. 11A shows a state after the pre-
bonding process is performed. That is, in Fig. 112, the
golden particles 42 are not sufficiently held between bumps
38 formed on electrodes 39 of the IC 8 and electrodes 40 of
the circuit board 70, so that the electrodes 39 of the IC 8
is not electrically connected to the electrodes 40 of the
circuit board 70. In Fig. 11A, the IC 8 is temporarily
positioned at a specified position on the board 70 by the
insulating resin layer 43. Since the insulating resin

layer 43 is hardly cured, the bonding between the IC 8 and
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5 electrodes 39 of the IC 8 and the electrodes 40 of the

circuit board 70 and broken therebetween, so that the
electrodes 39 of the IC 8 is electrically connected to the
electrodes 40 of the circuit board 70 via the broken golden
particles 42. In Fig. 11B, the IC 8 is surely positioned

i0 at the specified position by the cured insulating resin .
layer 43. Since the insulating resin layer 43 has been
cured more than a specified curing state for surely
connecting the electrodes 38, 40 of the IC 8 and the board
70 via the particles 42, the bonding between the IC 8 and

15 the board 70 are sufficiently performed.

On the other hand, Figs. 12A and 12B show a case
where, without using the ACF, an adhesive 37 1is located
between the component such as IC 8 and the circuit board 70
to connect the IC 8 and the circuit board 70 while the

20 electrodes 39, 40 of the IC 8 and the circuit board 70 are
connected via bumps 38a, 38b formed on the electrodes 39 of
the IC 8. Fig. 12A shows a state after the pre-bonding
process is performed, wherein a part of the bumps is broken
but the remaining bumps are not broken between the

25 electrodes 39 of the IC 8 and the electrodes 40 of the
board 70 where some of the bumps, for example, the bump 38a
on the left side of Fig. 12A comes in contact with the

electrode 40 of the board 70 but the remaining of the bumps,
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does not come in contact with the electrode 40 of the board
70. In Fig. 12A, the IC 8 is temporarily positicned at a
specified position on the board 70 by the adhesive 37.
5 Since the broken amount of each of the bumps 38a, 38b does
not reach a specified final broken amount and thus the
bonding force does not reach a specified final value as a
reference, the bonding between the IC 8 and the board 70
are insufficiently performed. Thus, if any external force
10 is applied to the IC 8 or the board 70 in the above rpre-
bonding state, the IC 8 may be shifted from the specified
position on the board 70. Fig. 12B shows a state after the
post-bonding process is performed after the pre-bonding
process, wherein all of the bumps 38a, 38b are broken
15 between the electrocdes 39 of the IC B8 and the electrodes 40
of the board 70 and the large areas of the ends of the
bumps 38a, 38b surely bring into contact with the
electrodes 40 of the board 70. In such a state of Fig. 12B,
the adhesive 37 1s completely cured between the IC 8 and
20 the board 70. Thus, the broken amount of each of the bumps
38a, 38b reaches the specified final broken amount and the
bonding force reaches the specified final wvalue as the
reference. Thus, even though any external force is applied
to the IC 8 or the beocard 70 in the above post-bonding state,
25 the IC 8 can not be shifted from the specified position on
the board 70.

Specific examples of the conditions of the pre-

bonding and post-bonding processes are as follows. In the
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case where the ACF is used, the pressurizing force, the
pressurizing time, and the pressurizing temperature of éhe
pre-bonding are 30-50g/bump, 1-2sec, and 25°C, and the
pressurizing force, the pressurizing time, and the
5 pressurizing temperature of the post~bonding are 100-
150g/bump, 20-30sec, and 180°C. In the case where the
adhesive is used, the pressurizing force, the pressurizing
time, and the pressurizing temperature of the pre-bonding
are 50-100g/bump, 5-10sec, and 100°C, and the pressurizing
10 force, the ©pressurizing time, and the pressurizing.
temperature of the post-bonding are 100-150g/bump, 10-20sec,
and 150-200°C.
In the constitution of this embodiment, the
mounting finishing units 120, 125, 130 are fixed while the
15 placement tables 110 are movable. However, the
constitution 1is not 1limited to this, and both of the
mounting finishing unit and the placement tables may be
provided so as to be movable.
As described in detail above, according to the
20 electronic component mounting method in the first aspect of
the invention and to the electronic component mounting
apparatus in the second aspect of the invention, the pre-
bonding process of electronic components to the circuit
board and the post-bonding process of heating and
25 pressurizing the electronic components to against the
circuit board are separated from each other, and the
circuit board, to which the electronic components have been

pre~-bonded with bonding elements, is fed to the post-



1088! ~vF' 10988& ()-2!fF 10% & ()-26LgzX6rS1 1!!. A'"%0%/ & ()-

H{A"%0%/ b/ & () -

sI10% & ()-!1s&L0%S/ S/ & () - @ PDs&LOYW7& () - @ "s&LOYEES: () - @} ~§-May P02 o/
igj , 8 110% & ()-L6!'10% & ()-,0%0% & ()-mv,0%0%/]/& ()-m A"%0%/ k/ & () -
ZY[9SH= 1!11¢c,"10% & ()-!K, "10%& ()-! &@¥&10%

& ()-@Y&I0% ()- @0%& ()-$10% ()-8xVH = 11!l 10" 10''! @YW0% ' & () -,
@Y%0%b+& ()-,"!'.M10% ()-!,"10%+& ()-'q,"  10%& ()-rPl=

-1Y&10%&' (Horldrmgddin&’ (DhertdDoae () th &Fd8YE8bohdioUk Un)its $0&{)y to
10" 'wi [ MF 1Y&L0%&' () .

' perform the operation of heating and pressurizing the
electronic components, eliminating the need of performing
the heating and pressurizing operations with a long time

5 taken and by using expensive equipment capzble of flip-
chip-mounting the electronic components onto the circuit
board with high precision and high speed, unlike would be
involved in the prior art. Thus, the flip-chip mounter is
required only to perform the mere pre-bonding of the

10 electronic components onto the circuit board, making it
possible to make the best use of the high production cycle
efficiency of the flip-chip mounter. Like this, the
circuit board, to which the electronic components have been
pre-bonded, is produced and fed to the post-bonding unit in

15 shorter time than the time required for the post-bonding of
the electronic components, so that the production cycle
time as a mounting line results in the operating time of
the post-bonding unit. Accordingly, the productivity of
the whole mounting line can be enhanced and, as compared

20 with the conventional method of production by the flip-chip
mounter alone, the mounting cost per mounting board can be
remarkably reduced, in terms of +the total equipment
investment for the flip~chip mounter and the heating and
pressurizing apparatus as well as their productivities,

25 which allows the area productivity to be remarkably
improved.

Also, according to the electronic-component

heating and pressurizing apparatus in the third aspect of
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the invention, a «circuit board to which electronic
components have been pre-bonded via bonding elements, is
fed to the mounting finishing unit. Therefore, the
mounting finishing unit has only to perform the process of
5 heating and ©pressurizing the electronic components,
eliminating the need of performing the heating and
pressurizing processes with a long time taken and by using
expensive equipment capable of flip-chip-mounting
electronic components onto the circuit board with high
10 precision and high speed, unlike would be involved in the
prior art. Thus, the high production cycle efficiency of
the flip~chip mounter can be drawn out to the best.
Although the present invention has been fully
described in connection with the preferred embodiments
15 thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications 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

20 claims unless they depart therefrom.
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Claims:

1. An electronic component mounting method for producing a plurality of circuit
boards, in which an electronic component pre-bonded on each circuit board of
the boards via a bonding element (9) is heated and pressurized so as to be
post-bonded, the method comprising:
pre-bonding the electronic component onto each circuit board by a first unit;
carrying the circuit board with the electronic component pre-bonded thereon,
along a circuit board-carrying path;
moving the circuit board carried along the circuit board-carrying path across the
circuit board-carrying path and toward a second unit for post-bonding; and
post-bonding the pre-bonded electronic component on the moved circuit board
by the second unit which is separate from and independent of the first unit,
wherein the pre-bonding operation, the carrying operation, and the post-
bonding operation can be performed independent of each other.

2. An electronic component mounting method according to claim 1,
wherein the pre-bonding is executed so that a first electronic component is pre-
bonded on a first circuit board of the plurality of circuit boards while the post-
bonding is executed so that a second electronic component pre-bonded on a
second circuit board of the plurality of circuit boards is post-bonded on the
second circuit board and a plurality of the pre-bonded circuit boards produced
by the pre-bonding are stored in a storage container and fed to the post-
bonding in units of the storage container.

3. An electronic component mounting method according to claim 1,
wherein the pre-bonding is executing so that a first electronic component is
pre-bonded on a first circuit board of the plurality of circuit boards while the
post-bonding is executed so that a second electronic component pre-bonded

on a second circuit board of the plurality of circuit boards is post-bonded on the
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second circuit board, and the pre-bonded circuit boards produced by the pre-

bonding are fed to the post-bonding one by one.

4, An electronic component mounting apparatus for producing a plurality of circuit
boards, in which an electronic component pre-bonded on each circuit board of
the boards via a bonding element (9) is heated and pressurized so as to be
post-bonded, the apparatus comprising:

a pre-bonding unit (301) for pre-bonding the electronic component onto each
circuit board,;

a carrying unit (401) for carrying the circuit board with the electronic component
pre-bonded thereon, along a circuit board-carrying path; and

an electronic component post-bonding unit (201) which is separate from and
independent of the pre-bonding unit and operates simultaneously with the pre-
bonding unit and moves the circuit board carried along the circuit board-
carrying path across the circuit board-carrying path for post-bonding, and which
heats and pressurizes the pre-bonded electronic component so that the pre-
bonded electronic component is post-bonded on the circuit board,

wherein the pre-bonding operation of the pre-bonding unit, the carrying
operation of the carrying unit, and the post-bonding operation of the post
bonding unit can be performed independent of each other.

5. A heating and pressurizing apparatus for use in mounting electronic
components according to claim 4,
wherein the pre-bonding unit is a placement table (110) for placing thereon a
circuit board on which an electronic component has been pre-bonded via a
bonding element (9) applied onto the circuit board; and
the electronic-component post-bonding unit is a mounting finishing unit (120,
125, 130) which is provided separately from the placement table and which

heats the electronic component pre-bonded onto the circuit board placed on
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6. A heating and pressurizing apparatus for use in mounting electronic
components according to claim 5,
wherein the mounting finishing unit comprises:
a pressurizing device (121) which has a contact member (1211, 1216) having
contact surface to be brought into contact with the pre-bonded electronic
component, and which moves the contact member in the direction of thickness
of the circuit board to press the pre-bonded electronic component against the
circuit board; and
a heating device (122) for heating the contact member to post-cure the bonding
element.
7. A heating and pressurizing apparatus for use in mounting electronic
components according to claim 6,
wherein the pressurizing device further comprises:
a parallelism adjuster (1212) for adjusting parallelism between the contact
surface of the contact member and the pre-bonded electronic component; and
a pressurizing-force adjuster (1213) for adjusting pressurizing force of the
contact member.
8. A heating and pressurizing apparatus for use in mounting electronic
components according to any one of claims 6 to 7,
wherein the placement table has a placement-table heating device (113) which
is movable in both X and Y directions each perpendicular to the direction of

thickness of the circuit board and which serves an auxilliary role in curing the

bonding element.
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components according to any one of claims 6 to 8,
wherein assuming that the contact member, the heating device, and the
pressurizing device are taken as one set, the mounting finishing unit has a
plurality of sets of the contact member, the heating device, and the pressurizing
device, each set being operative independently of one ancther.
10. A heating and pressurizing apparatus for use in mounting electronic
components according to any one of claims 6 to 9,
wherein the heating device comprises a ceramic heater for reducing
temperature-increasing time and cooling time.
11. A heating and pressurizing apparatus for use in mounting electronic
components according to any one of claims 5 to 10,
wherein the mounting finishing unit further comprises:
a contamination-prevention member supply unit (151) which, when the contact
member pressurizes the electronic component, supplies a contamination
preventing member (152) for preventing a contact surface of the contact
member from being contraminated by the bonding element so that the
contamination preventing member is interposed between the contact surface
and the electronic component.
12. A heating and pressurizing apparatus for use in mounting electronic
components according to claim 11,
wherein the contamination preventing member is formed of a sheet material.
13. A heating and pressurizing apparatus for use in mounting electronic
components according to any one of claims 5 to 12,

wherein the placement table is equipped with a fixing unit (111) for positioning

and fixing the circuit board.
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18. An electronic component mounting apparatus according to claim 4,
wherein the electronic-component post-bonding unit is served as a first
electronic-component post-bonding unit,
the apparatus further comprising:
a second electronic-component post-bonding unit (201) which is separate from
and independent of the pre-bonding unit and the first electronic-component
post-bonding unit and operates simultaneously with the pre-bonding unit, and
which heats and pressurizes the pre-bonded electronic component so that the
pre-bonded electronic component is post-bonded on the circuit board.

16. A heating and pressurizing apparatus for use in mounting electronic
components according to claim 5,
wherein the placement table (110) is further provided with a placement table
heating device (113) for preliminarily heating the bonding element (9) via the
placed circuit board (70).

17. A heating and pressurizing apparatus for use in mounting electronic
components according to claim 6,
wherein the heating device (122) is constructed by a cartridge heater.

18. A heating and pressurizing apparatus for use in mounting electronic
components according to claim 12,
further comprising chuck devices (1534) provided on both sides, respectively,
of the contact member (1218), with the contact member interposed

therebetween, the chuck devices each having pinching members {1536) which
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can pinch the contamination preventing member thicknesswise, the chuck
devices holding the contamination preventing member during the heating and
pressurizing operation for the electronic component by the contact member,
thus preventing the contamination preventing member from sagging.

19. A heating and pressurizing apparatus for use in mounting electronic
components according to claim 18,
further comprising a support device (1535) which is a device for making the
contamination preventing member sucked up to the contact member before the
heating and pressurizing operations for the electronic components by the
contact members, so that the contact member makes contact with the

electronic component via the contamination preventing member.



