DESCRI PTION . Method of Affixing Adhesive Tape for Di e Bonding and Method
of Mounting El ectronic Conponent 5 Technical Field The present invention
relates to a nethod of affixing an adhesive tape for die bonding for
nmounting an el ectronic conponent in a prescribed position on a substrate,
and to a nmethod of nounting an el ectroni c conponent. usi ng the method of
affixing an adhesive tape to nount the el ectronic conponent on a substrate.
10 Background Art A nethod of affixing an el ectronic conponent to a
substrate using an adhesive tape has been conventionally used. An adhesive
tape for die bonding which has adhesive main surfaces on both sides is used
in the nethod. The nethod is perfornmed as follows. 15 First, the adhesive
tape is cut wth a rel ease tape attgdiggptiiereto. Wth this, a piece of
tape carrying the release tape is prepared. The piece is held by a hol ding
mechani sm and is noved. Thereafter, the piece is nounted in a prescribed
position on a substrate by the holding nechapism _This step is referred to
as a tenporary bondi nyethades. @n$ﬁgh@$¥ﬁgaﬁ?g%é”%ﬁ@ﬂ@éﬂaﬂﬁ the substrate is

bonded to the substrate quaxﬁqﬁgk&guhl Qﬁﬂ%f O%%ﬁﬁ&%fns, the piece is
he substr :

affixed to the prescribed position on a hat is, one main

surfage of TathrdedlggeMe filmis affixed to the substrate. This step is

referred to as a main bonding step. After this step, a release filmstil
remai ns on a nailhe psseftanventen dlaiepioct methop of pffixinemn adhes vy fepe éordic t he pi ece
contacting,thge substrate. 25 Then, a stic tape is.pressed agajnst the

ol case 1P PR GRLER 2B RernERe sopBti b & HRfrtEd PoSiSREn ARRERle T i

adher ed t 0a4dyp il JEaREmrdDEK SR i cfonedl LM Pol dRRAEERT €d SO

as,to renove the release fi romthe subStrate. erefore, only the

adhesi ve f adimesive na@dents noount He dedoshicadoenpohbntonst epstrater eferred to as a

peeIiBg-off -1

1 Background Art
A method of affixing an electronic component to a substrate using an adhesive
tape has been conventionally used. An adhesive tape for die bonding which has
adhesive main surfaces on both sides is used in the method. The method is performed
as follows.

15 First, the adhesive tape is cut with a release tape attached thereto. With this, a
piece of tape carrying the release tape is prepared. The piece is held by a holding
mechanism and is moved. Thereafter, the piece is mounted in a prescribed position on
a substrate by the holding mechanism. This step is referred to as a temporary bonding
step.

20 Then, the piece mounted on the substrate is bonded to the substrate by a bonding
mechanism. With this, the piece is affixed to the prescribed position on the substrate.
That is, one main surface of an adhesiveé film is affixed to the substrate. This step 1s
referred to as a main bonding step.  After this step, a release film still remains on a main
surface of the piece opposite to the surface of the piece contacting the substrate.

25 Then, a sticky tape is pressed against the release film on the piece on the
substrate. With this, the release film is adhered to the sticky tépe. Thereafter, the
sticky tape is transferred so as to remove the release film from the substrate.  Therefore,

only the adhesive film remains on the substrate. This step is referred to as a peeling-off
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step. After the peeling-off step, the other main surface of the adhesive
filmis exposed, Thereafter, an electronic conponent is affixed to the
other main surface of the adhesive film That is, the electronic conponent
is nounted on the substrate with the adhesive filminterposed therebetween,
This step is referred to as a die bonding step. 5 The nethod of nounting an
el ectroni c conponent as descri bed above is described in, for exanple,
Japanese Patent Layi ng-Qpen No. 2001-135653. In the aforenentioned tenporary
bondi ng step, a holding nmechanism 10 1 and an i mage pickup nechani sm 102
nove integrally, as shown in Figs. 9-13 ). The tenporary bonding step wl|
now be descri bed nore specifically. 10 First, as shown in Fig. 9, an

adhesi ve t ggp 1Qfet thequtlidooof stdpsthe ethes nth Airfade oPdisiatthadtve o is Wgdzed hi s, a
pi ece 103 is fornmed, which includes an adhesive film 103a and a rel ease
film 10" )b attdbpisalierhan eleetromhesmpiestis afip@dite theettherbpainsidaaef thiechani sm

101. As an_exanpl a i.n surface.of release film,Ja103b is atfra d by

ol di ng moAEANE Ao R4S FedFNC et syt e siufeis b B s
hol di ng st ' ' K j ' and

i mage pi ckg%e%gﬁgﬁi]-@rgnﬁoi%;th?%tg ége\!gghre!%t 1 ;IjT %%S%B#Sr%%r%gg?ta?g%%ﬁ EH aépp'osi tion
above Sa subst r aThe t¥thod dfimpuriag an Rctrpnibebshpbyennal désogbsteabdagissm 10 1. This

step as shown in ,Fig.g 10 is referred to as a_ novi ng step T, Then, as shown
in Fig, 11desgrbed inekpsiexagplentappepse Prisat honeOpanbior a8@-19%53. 20 i mage pi ckup

mechani sm 102 recggni-.zes a.position on substrate.100 in which the
cectrontc comUhaRaTereg et runRrad Do i e Bssar e g e op |
referred tana% pickup@RQIBHENND2 HAR iMegrhIE s sASwWR MRS i1 F1 9. 12, when
recogni zing step Uis conpleted, holding” nechanism10 1 and i nage pi ckup
methani sm 102 i Ahegerapdrgryrimndingatep wpitlsiow bondabohed m@s spésfiqatiyi t i on
reco ra)i zed in recogni Zﬁ ng step U. This step as ,shoméidw Fig. 12 is referred
to asla noving StEpasshopien Figg, apadesive trregl V41is cutiperenbidii#fgeifechani sm 101
reaches thgﬂﬁﬁ&l L Wﬂﬁ%g, 4 BEPRS ik bheiCE R Rl B hORIP L35t e U,
hol di ng mechani sm 101 nount’s

and a release film 103b attached thereto. Then, piece 103 is held by holding

mechanism 101. As an example, a main surface of release film 103b is attracted by

holding mechanism 101. This step as shown in Fig. 9 is referred to as 2 holding step S.
15 Then, as shown in Fig. 10, holding mechanism 101 and image pickup mechanism

102 integrally move from position 105 to a position above a substrate 100 with piece

103 held by holding mechanism 101.  This step as shown in Fig. 10 is referred to as a

moving step T.

Then, as shown in Fig. 11, when reaching the position above substrate 100,

20 image pickup mechanism 102 recognizes a position on substrate 100 in which the

electronic component is to be mounted.  This step as shown in Fig. 11 is referred to as

a recognizing step U.

Then, as shown in Fig. 12, when recognizing step U is completed, holding

mechanism 101 and image pickup mechanism 102 integrally move to a position above
25 the position recognized in recognizing step U.  This step as shown in Fig. 12 is referred

to as a moving step V.

Then, as shown in Fig. 13, when holding mechanism 101 reaches the position

above the position recognized in recognizing step U, holding mechanism 101 mounts



-2 piece 103 in a prescribed position on substrate 100. In this step, piece
103 is adhered to substrate 100, This step is referred to a nounting step W
In the conventional tenporary bondi ng step as descri bed above, five steps as
steps S-Ware successively performed, as shown in Figs, 9- 1 3). 5 Patent
Docunment 1: Japanese Patent Laying-Open No. 2001-135653 (page 13, Fi & 1)

Di sclosure of the Invention Problens to be Sol ved by the Invention Since

Cost reduction of a substrate has been increasingly required in recent

years, 10 a substrate of a matrix type is frequently used, which enabl es
mounting of a |large nunber of electronic conponents on one substrate.
Furthernore, the electronic conponent nounted on the substrate of the

mat ri x typeidas obes o peesthibddneisitidl bnsuBdttae¢ 100. THartkk efed, pibeaM (30is makgtkd a | ar ge
nunber of electronic conponents on a matrix substrate rapidly and with high
accur acy bé@éwamllq%pyfn%mp isrrefsrredo 4 Bauntiag stepYeént i onal techni que as
descri bed above, t he ot her hand, hol din meghanj sm,101 and i mage pick-up
Tochani am 109, are s SNGBITEHEBROHY JonGhE fiep o AeschbebhEvs. SARE He

successi vel I, , ter..h@w.rapidly each of steps
S-Wis perfs‘(t:/)?PErrng,&f ?%@?%eﬁ?\?egf%rﬁatﬂ%{eg &}sstr}gg{t%g%% F%frg;w\%l'ecr ease a tine required
for a &whol e t erRa¢raDochmeni hgapdnege Pdtentilsayirgr@pet Wb 2001135653 gagdl 1, per f orm
the tenporary 20 bondi ng step because, for exanple, image pick-up mechani sm
102 cannot P&rlorm recognizing step Uin holding step S. In addition, the

tenporary ndi ng..s annat  be perfornmed with high accuracy when a tine
required f(t)i%sgg% eé)??%gvse“ *Wis excessivel y decreased. That is, the

tenporary it SURPSARNBY tikeimRntignmed rapidly and with high accuracy.
25,In addition, though it is not shown in the drawi ng, the sticky tape and

the rel ease fil¥mesent feductinn qfesiubspiohds bies pnaeasinglyangpieadantecehgsaey, or e,
when i nf rarbed segsor LS use r enoval \%Lic he rel ease. filmfromthe

adhest¥e t doBi08EHe bR THEHBPE & eAueptiapsed enables mounting of a large

number of electronic components on one substrate. Furthermore, the electronic
component mounted on the substrate of the matrix type has become thinner and smaller.
Therefore, how to mount a large number of electronic components on a matrix substrate
rapidly and with high accuracy becomes an important problem.

15 In a conventional technique as described above, on the other hand, holding
mechanism 101 and image pickup mechantsm 102 are provided integrally. Therefore,
steps S-W must be successively performed.  As a result, no matter how rapidly each of
steps S-W is performed, it is difficult to substantially decrease a time required for a

( whole temporary bonding step. It is very difficult to rapidly perform the temporary

20 bonding step because, for example, image pickup mechanism 102 cannot perform
recognizing step U in holding step S.  In addition, the temporary bonding step cannot
be performed with high accuracy when a time required for each of steps S-W is
excessively decreased. That is, the temporary bonding step cannot be performed

rapidly and with high accuracy.

]
()}

In addition, though it is not shown in the drawing, the sticky tape and the release
film used in the peeling-off step are transparent. Therefore, when an infrared sensor is
used, removal of the release film from the adhesive tape cannot be detected. Even

when a material of the release film is not transparent, it is difficult to rapidly detect
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when a material of the release filmis not transparent, it is difficult to
rapidly detect - 3 renoval of the release filmby the infrared sensor
Therefore, the el ectronic conponent cannot be affixed to the adhesive tape
i mredi ately after affixing of the adhesive tape to the substrate,
Furthernore, since a device for performng a step of affixing the adhesive
tape to 5 the substrate and a device for performng a step of nounting the
el ectroni c conponent on the adhesive tape as descri bed above are provided
separately, these steps cannot be perforned successively. Therefore, a tine
required for a whole operation of nounting the electronic conponent cannot
be decreased. The present invention is nmade in view of the above-descri bed
probl ems. Asmd@il objhectletd AiMeyRhe idated M | Phelefork GhPElOYIretec dompbiwed of
affixing an adhesive tape for die bonding which allows rapid and highly
accur at e afctinet heaixed e thefadhesientapo mededidthlysifiee affixmgeo! tarisibssive tapeltey f or
die bonding to gﬁﬁrescribed position on a substrate. Another object of the
present in ?* fs to provide a nethod of affixing an adhesive tape for
di e bonding whi ¢RLIaNe §iRRIiIRESS! pRdrAthd zpstg@ef §¥Bking (5L BRSGe tabe (gEDeEr
of the aforenentioned adhesive tape for die bonding is Fenoved or not. A
ftirtter objewbstodte rhiageasefur perfeening antdpsoftmopttiay ititeelectroatchadnmfnenount i ng
an electronic conmponent which_ all ows rapid, and highly accurate nmounting of
the el ect r GRithe adhspine PSS dascabp abavieiapeBroyister sepAsatsly, Hess Hensr@nBOtRE
successi vel ] |1 fr f ' - -

af orenent i gﬁéﬁ%{?ﬁ%@} é\}glvgg'pe%%fg?oé?’ea tgljé%n &qﬁé&? quaa %&gbhé;gtrl érgg%m%%tlnﬁ on on

a substr at ghd SedroniEforionBUCHNhHG d dRrb®ct roni ¢ conponent in the
prescribed position on the substrate with the adhesive tape for di e bonding

i nterposed t herldlggressaninvevsiangs made Bolisw nfjtherabore-dedcabed prablemset Wod of

IR RN R T e R e e L
gﬁr ?gceis ”g%%nﬂlhg R R DA Rh Sl and AgRly RBudENERIKE of terbiambRtbREhARdwe i N
tape (adhesive film) for die bonding to a prescribed position on a substrate.

Another object of the present invention is to provide a method of affixing an
adhesive tape for die bonding which allows rapid detection as to whether a release

15 member of the aforementioned adhesive tape for die bonding s removed or not.

A further object of the present invention is to provide a method of mounting an
electronic component which allows rapid and highly accurate mounting of the electronic
component in a prescribed position on a substrate by successively performing all steps
from a step of mounting the aforementioned adhesive tape for die bonding in a

20 prescribed position on a substrate to a step of mounting the electronic component in the
prescribed position on the substrate with the adhesive tape for die bonding interposed
therebetween.

Means for Solving the Problems

In a method of affixing an adhesive tape for die bonding according to an aspect

[ Q]
o

of the present invention, first, a prescribed position on a substrate is recognized by an
image pickup mechanism. Then, an adhesive film having adhesive main surfaces on
both sides is held using a holding mechanism,  Thereafter, the holding mechanism is

moved to affix the adhesive film to the prescribed position based on a result of
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both sides is held using a hol ding mechani sm Thereafter, the hol ding
mechanismis noved to affix the adhesive filmto the prescribed position
based on a result of -4 recognition of the prescribed position. The hol di ng
mechani sm and the inmage pickup mechani smnove independently of each other,
and the step of recognizing and the step of holding are concurrently
performed. According to the nethod descri bed above, a tinme required for the
step of 5 recognizing the prescribed position and the step of hol ding the
adhesive filmcan be decreased. In a nmethod of affixing an adhesive tape
for die bonding according to another aspect of the present invention, one
color is first applied to a rel ease nenber. Then, another color which is
di fferent frecngnithe odinke pekaibel posifiph.i eThd lilding hieckynitnaped thAmmigr pidhgsi ve
tape havi ng adhesi ve main surfaces on both sides and having the rel ease
member  at t FBHOANEE TEVE IAPRIASHY 98 e2hiiha@ornd e AIOPIOK 6RFORBIZRSHIB SR #eR,

Thereafter, renmoved fromthe adhesive tape using the
. cof tifind 476 SBE G TERMY Bbeth Sy df

sticky tap &7 e1%ase nenber is adhered to the sticky tape

or not is det ect&@&ob@h@go FheGRAtRGd d&BABAIabol® AeROFduited R thd@epref hod
descri bed above, whether the rel ease nenber is renbved or not can be

rapi dly detremMngj the arevetibaipasitionsod thagemof kil diog torddhesonflloneantbeaccor di ng
to a furthe Bﬁa of the present invention, first, an adhesive film
havi ng adh in surfaces on both sides and having a rel ease nenber

ttached t iti
on & substrat e inUReTh PLEraraan ahed® ARHRE O hhdbe Lo BURR IR S e oc Ve

fil m mount edpédn of the peeacinvbribnposd ¢dlomns ifisst hpplittdotaaelelie methisdrr al@en)si ng a
bondi ng mechani sm_Thereafter, in the third step, the release menber is
adher ed t o othgg p@lkyw'the@bes didierans romrthe ede wl@mStaﬁeh@dtﬁ@sat%y taPEm Agnd only
the a eS|v fllm | ef t subtrat er eaf he fourth step,

an el ettroni ceswen%g?ﬁg?‘l\fmg gﬁ}%ll\jﬁp}gai 4 aP‘C"ﬁse S%?l?qlo a(‘:fhbotg? {el%aﬁew a the
adhesi ve fihémbed aleMicB8oiRE n@ §0F0E BikrddTes ﬁfﬁf{&t tolPsdbbtrdtd  Thereafter, the

release member is removed from the adhesive tape using the sticky tape. Ther,
whether the release member is adhered to the sticky tape or not is detected using a color
Sensor.

15 According to the method described above, whether the release member is
removed or not can be rapidly detected.

In 2 method of mounting an electronic component according to a further aspect

of the present invention, first, an adhesive film having adhesive main surfaces on both
sides and having a release member attached to one main surface thereof is mounted in a

20 prescribed position on a substrate in the first step.  Then, in the second step, the
adhesive film mounted in the prescribed position is bonded to the substrate using a
bonding mechanism. Thereafter, in the third step, the release member is adhered to a
sticky tape and is removed from the adhestve film, and only the adhesive film is left on
the substrate. Thereafter, in the fourth step, an electronic component is mounted in the

25 prescribed position via the adhesive film. A device for performing the first to third
steps and a device for performing the fourth step are provided integrally. In addition,
the first to third steps and the fourth step are successively performed.

According to the method described above, the electronic component can be
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steps and a device for performng the fourth step are provided integrally.
In addition, the first to third steps and the fourth step are successively
performed. According to the nmethod descri bed above, the el ectronic conponent

can be - 5 nounted on the adhesive filmleft on the substrate i mredi ately
after renoval of the release film The foregoing and ot her objects,
features, aspects and advantages of the present invention will becone nore

apparent fromthe follow ng detail ed description of the 5 present invention
when taken in conjunction with the acconpanying drawi ngs. Brief Description
of the Drawings Fig. | is a plan view of an affixing device used in a nethod
of affixing an adhesive tape for die bonding in an enbodinent. Fig. 2 is a
per spect i venaHnss of thy adhgsierfiindeth auithrgsubsiraia rempdiately afier agmoveb@f theeret o 10
by the affirxkns%ﬁ.gevi ce shown in Fig, 1. Fig. 3 is a plan view of a situation
in which a'@r&Bondi ng device is coupled to the affixing device shown in

Fig, 1. Fig. 4 iTheFoflaBBbaRY ofier S6RENS! RhiGes2RspBeiS AR a@fantade® BPMHA¥schondi ng
step perfornmed by thé affixing device showh in Fig. 1. 15 Fiog. 51is a

di agr am f orincesien iMii pepomeBnaeeppaotnt fnem tlenfotvaing detmidil ligsesipepn opéref or ned by
the affixi ng devi ce sho i Fi.g. 1. Fi'roﬂ. .ﬁbi s a di a%ramfor. describing a C
step of thd TERPBYEIYD Bita&né EPVURRSIOR SYiHe e BHCAPRASNE (AE3igSevi ce shown
in Fig. 1. ko L:S i ; hol di ng mechani sm of the affixing device
shown in Fiﬂgj_lg‘ll.)‘%‘:i‘zlgnla:? g?ﬂgerlﬁga‘gﬁégagr am for describing a peeling-off step
perfornmed by the&igflfisxiphy viee\f ar afixingdevite isgd ih,a fedhgd oD affxing ahi agr am f or
describing an S step_of a conventional tenporary bonding step. Fig. 10 is a
di agr am f oradBesive @pg foy die bondinggn gn embedimsAvent i onal tenporary

( Fig. 2 is a perspective view of a substrate having an adhesive film affixed thereto
10 by the affixing device shown in Fig, 1.
Fig. 3 is a plan view of a situation in which a die bonding device is coupled to
the affixing device shown in Fig. 1.
Fig. 4 is a diagram for describing an A step of a temporary bonding step
performed by the affixing device shown in Fig. 1.
15 Fig. 5 is a diagram for describing a B step of the temporary bonding step
performed by the affixing device shown in Fig, 1.
Fig. 6 is a diagram for describing a C step of the temporary bonding step
performed by the affixing device shown in Fig. 1.
Fig. 7 is a diagram of a holding mechanism of the affixing device shown in Fig. 1.
20 Fig. 8 is a diagram for describing a peeling-off step performed by the affixing
device shown in Fig, 1.
Fig. 9 is a diagram for describing an S step of a conventional temporary bonding
step.
Fig. 10 is a diagram for describing a T step of the conventional temporary
25 bonding step.
Fig. 11 is a diagram for describing a U step of the conventional temporary
bonding step.

Fig 12 is a diagram for describing a V step of the conventional temporary
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25 bonding step. Fig-. | | is a diagramfor describing a U step of the
conventional tenporary bonding step. Fig 12 is a diagramfor describing a V
step of the conventional tenporary -6 bonding step. Fig. 13 ) is a diagram
for describing a Wstep of the conventional tenporary bonding step,
Description of the Reference Signs 5 1: substrate, 2~ position, 3: adhesive
tape, 4. affixing portion, 5. in-magazine portion, 6: out-nagazine portion,
7: tenporary bonding unit, 8 main bonding unit, 9: peeling-off unit, 10 i
adhesive film 11: release film 12: piece, 13: holding nmechanism 14:

i mge pickup mechani sm 15: bondi ng nechanism 16: release filmrenova
mechani sm 17: sticky tape, 18: pressurization nmechanism 19: die bonding
unit, 20: bondmgstepng nechanism 21: transfer rail, 22: nmovenent rail, 23:

i i ck g i, .24 4 24b) : t hani .25 (25a, 25b): f d
apen s DAL it 5 Sesalile ¢ Pl SaRe R nigal S e | o

a
30: shaft pgrdihPGep3 1: load portion, 12 (32a, 32b): magnet, 3 3:
peel i ng- of f base, % 4: take-up roller, 3 5: color sensor, 3 6: detection
board, 40:DeséniptiobOf thafRefsrenge S&risce, 60: di e bondi ng device, A: hol ding
and rg_qcogni zing step, B: 15 npoving and recogni zing step, C. nounting and
recogn zi ng st e, Sybstraies dkReNtigp hadhegibe taps b eflpdagporlion.15: inBraga%ge

mechani sm o e. pi.ck- Tec i - tplece, .. 103 Aa: .. iove film
Tosb. 1 o edBary PO SRk St LR BinciBL BP o W RypgiBGEGYE T
NoVi Ng st ePeetlde-FRLGHEMIOZ halteeshe Ein, M rfBatk TlinSI 2 Riecky 1 IMBiigNgeHafRm, Best

Modes for rrying Qut the Invention 20 A nmethod of affixing an adhesive
tape for dilé: ngdiprgruameechamsnhiod botding mechangm, dA: wiaase filoniemovahponent

ccor ng o, SnSToRL RNl o] phe BrestL Lotent lon vl Lo soy beofeecr ] bec
bondifig f O Rfnfih& h28h#Hkm, 21: transfer rail, 22: movement rail, 23: image pickup mechanism,
24 (24a, 24b): cut mechanism, 25 (25a, 25b): feed mechanism, 26; mounting base, 27:
position, 28 tip jig, 29: tip portion, 30: shaft portion, 31: load portion, 32 (32a, 32b):
magnet, 33 peeling-off base, 34 take-up roller, 35: color sensor, 36: detection board,
40; chip, 50 affixing device, 60: die bonding device, A holding and recognizing step, B:
15 moving and recognizing step, C: mounting and recognizing step, P: stroke length, 100:
substrate, 101: holding mechanism, 102: image pickup mechanism, 103: piece, 103a:
adhesive film, 103b: release film, 104: adhesive tape, 105 position, S: holding step, T:
moving step, U: recognizing step, V: moving step, W: mounting step.
Best Modes for Carrying Out the Invention
20 A method of affixing an adhesive tape for die bonding and a method of mounting
an electronic component according to an embodiment of the present invention will now
be described using the drawings.
First, a method of affixing an adhesive tape for die bonding for affixing an
adhesive film to a substrate according to an embodiment of the present invention is
25 described referring to Figs. 1 and 2.
An affixing device 50 is used in the method of affixing an adhesive tape for die
bonding (hereafter shortly referred to as an "adhesive tape") in the embodiment.  As

shown in Figs. 1 and 2, affixing device 50 is provided to affix an adhesive film 10 to a
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adhesive filmto a substrate according to an enbodi ment of the present
invention is 25 described referring to Figs. I and 2. An affixing device 50
is used in the method of affixing an adhesive tape for die bonding
(hereafter shortly referred to as an "adhesive tape”) in the enbodi nent. As
shown in Figs. | and 2, affixing device 50 is provided to affix an adhesive
filml1l0 toa -7 position 2 of a substrate 1. Adhesive film10 is used to
nmount a sem conductor chip (hereafter shortly referred to as a "chip") 40
as an el ectronic conponent on substrate 1. Affixing device 50 includes a cut
portion for cutting an adhesive tape 3 to forma piece 12 having a desired
size. Piece 12 includes adhesive film1l0 as a die bonding 5 material and a
rel ease fi lposition 2 afz aubsehakse Adhesige filvhil @ s @sed taffouxedsanaceaiubtotdigr . | n
addi tion, adhesive film10 js a double-faced filmhaving adhesive main

surf aces 02“65 rg@‘"ﬁ%ée.ferﬁdeﬁoeafsd’g gﬁlph‘}paﬁa;p,elgqgmq%q eRtOnFUOsYAE It 0 one
mai n surface of ﬁgrlp I ! k i S:affi : mai n
surface thereof Re g%géé/\ﬁ?é; f%fﬁ}cl%ﬁesl %ag pﬁgﬁr@eﬁpdf&r{l@g&gég@ﬁeﬁa ethﬁg?g({} et i n

surface unbpieke Chhpvidda idssimtifsizeedPlege t hénchideerdimsiva fishinbase df bdtiimgdhesi ve
film10, and is also a nenber which is attracted by a hol di ng mechani sm 13

when pi ece Meteriakandnd iedpasafiim % ay2 cieAse meshenvashiercafiivestonrchptheti nfp porti on
A g Crixi ; _ | A e HHeS ; .
o ovi dad on R a0 q S AhERIEcel i ol N TR R SdeBh oF b o o o

havi ng pi eggesl2 BicfdfsRdfikIRT QitBiraten iadffixtd @NondMaBUlrfA& MadagiveiReLti on 6
is provided on the other side of affixing portion 4 for storing substrate |

af ter havi aed eldihé8iisvafTiked ta the odfef maedburfaes thersof SuBsleasatfiém|11jisa tnemher
transported from.in-nmagazi ne.portion 0 fixin rtipn 4.. Thereafter,
bl oco 12 | THPIRAE T8 CLits A TS PRIARRY 1 hgo<b Bl B8R BB Ghn
Then, 0 SUDSIKAKE film 19, LAPRIRBT! ikl WAL uithalfbaRYd hMing riconiidm Ta0AZI e
portion 6. In the 20 affixing step, substrate | ves along a substantially
strai ght pathen piEhei2isomeved he affixing step can be perforned efficiently.

It is to be noted_that, affixing portion_4, in- nagazine portion 5 and
out - magazi ne pof¥iPERS dedreSHRlsY ingedentn FEERSPOREM § fpr gifixing piece 12 to

substrate 1. An in-magazine portion 5 is provided on one side of affixing portion 4 for
storing substrate 1 before having piece 12 affixed thereto. In addition, an out-
15 magazine portion 6 is provided on the other side of affixing portion 4 for storing
substrate 1 after having adhesive film 10 affixed thereto.
Substrate 1 is first transported from in-magazine portion 5 to affixing portion 4.
Thereafter, piece 12 is affixed to substrate 1 in an affixing step described below. Then,
substrate 1 is transported from affixing portion 4 to out-magazine portion 6.  In the
20 affixing step, substrate 1 moves along a substantially straight path. Therefore, the
affixing step can be performed efficiently. It 1s to be noted that, affixing portion 4, in-
magazine portion 5 and out-magazine portion 6 are provided on each other in a
detachable manner so that an arrangement thereof can be changed as required.
1t is to be noted that, though adhesive tape 3 in the embodiment has a two-layer
25 structure formed with adhesive film 10 and release film 11, adhesive tape 3 may have a
single layer structure formed with adhesive film 10 alone or a three-layer structure
having release films 11 provided on both main surfaces of adhesive film 10.

As shown in Fig. 1, a temporary bonding unit 7, a main bonding unit 8 and a
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det achabl e manner so that an arrangenent thereof can be changed as required.
It is to be noted that, though adhesive tape 3 in the enbodi nent has a
two-layer 25 structure formed with adhesive film 10 and release film 11,
adhesive tape 3 ) may have a single layer structure forned with adhesive
film10 alone or a three-layer structure having release filnms |I | provided
on both main surfaces of adhesive film10. As shown in Fig. |, a tenporary
bonding unit 7, a main bonding unit 8 and a peeling-off unit 9 are provided
in affixing portion 4 in this order froma side of in- magazine portion 5
toward a side of out-nmagazine portion 6. Since tenporary bonding wunit 7,
mai N bonding unit 8 and peeling-off unit 9 are provided in a detachabl e
manner, arpealingaofjenstStare herveded icaffidng polramyé oh s ordepurored, sideadlinng- of f uni t
9 is provided to 5 renove release filml | from.adhesive film 10.

| n- magazi nePHBAIF BATERISY BFaRg 2 SIS CHt- BB ARS RATHOM A i AGCHITROTAY bepfinged
thereto  angdiOntREaie,BO8 bhBeding B Uil SURPLGALE AL RRLIOMLRG DI ece

12 affixed thereto have basi ¢ el enen simlar to each o ecause’bot h
are fornmed darrasganémghaubisdan dbehdnged lab re@iadd. of Pédiingragamitreeis pestid@tcd and
out - magazi ne portion 6, a plurality of substrates 1 10 are provi ded spaced
apart % rom emeHe eiense film 1 4 Trpar adhesive im &8tion. A plurality of substrates |

bor tion' 6 deecr | BatEaRARs oG epdre sing el BV feditosdaftiadPiEbh e
apart from gachut-atdagsiné Poidh g | ABsPAE U ia88r Baviy Pe@VENimRstPGkfeabes | from

bei ng adhered to each other via adhesive film 10, 1n in-magazine portion 5,
however, 15hawhbadic sleweats senijar tr eddhtothaytbesass bothtass fdrmied farstormgyiubstratdiesi ve

filim 10 affjxed thereto,. the.plurality of substrates | e store

cont aot i ng et ot Furedpiios poB Gy eft ot usiecht PR actiur By o 5 BRI ot ner

vi a aghesi Va?re%kdxﬁﬁe%@ addd a%gg'f?dnﬁ’@achacftflérﬁh BQedRYl Gfecafn.Shown in Fig. | has
two transfer rails 21 eac having a substantially straight form which are
provi ded i n af fiXiphgalggrof swrstrdtel drea2® havimgnaihesive filn $bRixedtlesetb afe dored

i n-magazi ne portion 5 through affixing portion 4 tQ out-_magazi ne portion 6.
Each of -t hehONETASHARY BATIIPRP) tescnibe 2804 v aheletal. ROSEHES bERNFE B67SH

C- shape, ass&%@%a}‘tr}‘r(ﬁl Qch Sth& inTUH mABLAACRHiBR 6 B8 PevihdRBsiPliess HR3RY at e |

are inserte
being adhered to each other via adhesive film 10. In in-magazine portion 5, however,

15 which stores a plurality of substrates 1 before having adhesive film 10 affixed thereto,
the plurality of substrates 1 may be stored contacting each other because substrates 1
are not adhered to each other via adhesive film 10.
In addition, affixing device 50 shown in Fig. 1 has two transfer rails 21 each
having a substantially straight form, which are provided in affixing portion 4 for
20 transporting substrates 1 from in-magazine portion 5 through affixing portion 4 to out-
magazine portion 6. Each of the two transfer rails 21 has a vertical cross section of a
C-shape, as shown in Figs. 4-6.  End portions on both sides of substrate 1 are inserted
into respective concave portions of the two C-shaped transfer rails 21.  In addition, a
substrate chuck mechanism (not shown) is provided on transfer rail 21. Therefore,
25 substrate 1 can be transported along transfer rail 21 from in-magazine portion 5 through
affixing portion 4 to out-magazine portion 6.
The affixing step as follows is performed using the aforementioned temporary

bonding unit 7, main bonding unit 8 and peeling-off unit 9.
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into respective concave portions of the two C shaped transfer rails 21. In
addition, a substrate chuck nechani sm (not shown) is provided on transfer
rail 21. Therefore, 25 substrate | can be transported along transfer rail 21
fromin-magazine portion 5 through affixing portion 4 to out-nagazine
portion 6. The affixing step as follows is perforned using the

af orenenti oned tenporary bonding unit 7, main bonding unit 8 and
peeling-off unit 9. -9 First, in tenporary bonding unit 7, piece 12 is
carried held by holding mechanism 13, and is nounted in position 2 on a
mai n surface of substrate 1. This step is referred to as a tenporary
bondi ng step. Then, in main bonding unit 8, piece 12 nounted on substrate 1
is bonded to sulfgst at empobary &ohdingliinity 7 neicdealil is wart®d HEl by Istldipg nechafisnred 5

to as a mai.n bonding step. W.th this, piece 12 is affjxed.in position 2 on
e marn J0r FoCs TORn SR PRlEn 1 Oh piaihs G Ce ah s LREb e | F HER TSt s on
pi ece 12. £ lm.re l; i b Sy gmye

rel ease fi méiyé?ﬂﬂlgg%ﬂggégdl}lglsﬁ})re@glglm Hn%gﬂgdr?ﬁdg{%%% %?é&gqgt“?c“g tape 17
whi ch i s asshsngteel sdoaded apmbetnde 1 dypriesdinginahhgsmischdhissmpli8 referred

Pressuri zati on nmechani sm 18 presses an adhesive 10 surface of sticky tape 17
agai nst pi deas a magrbandmgtsien e With Wins, ipigcgilS is pldixedipepdsitiom 21an the maigihered to

sticky tap 7. | ptjon, .sti ape-l7.is._taken u a take-up device,
Ther ef or e, %&ﬁaecr? Ogglé%g%h %‘aﬁn&ﬁlsﬁéegéea?aéﬂﬁ%%l ;“rﬁ?/[_%@nsa%ﬁl%?&o% sticky tape 17
after release fNdxMad releaécSHiladRaIRM hehhhiSmadhesisaosbmbacriate S ¢y tape
17, release filml 1 is renoved fromadhesive film 10 as sticky tape 17
nmoves. As Relmsafilm repwivgl methesismel & hds mstibkyl@pe éfwrnch isn seglsfaced mpd andV t h

thifs, the affixing ste or. af%i xi.hg the.adhesive tape to the substrate is
conpl et od, MATSUBAIABECAINIR | Ry LEeaHESauAn BEGRSEY Dharessts pbetheieve i ght

POS! ti(Pns. 2araly of G 1 19 1A RE 14BN bRrRNOW Q] Misn@ RS ) Ol PI ece

12 in the above-descri I Xing step e tenporary bonding step, the
mai n bondi nghstém stivkty tdpe Peellh addiabd, stokystapp) 7 ddked @p ky acpketiat devicef pi ece
12 1n st epsThlggfgrEe,e wlallgndpr%fss}u?irzattiorglemgghfaili)s(rinnl% rrslé\?eps) aiwrzllyqfrog tst?cwtgp% 1r5&£1ﬂne(r3r '
release film 11 is adhered to the adhesive surface of sticky tape 17, release film 11 is
removed from adhesive film 10 as sticky tape 17 moves.  As a result, only adhesive film
15 10 remains on substrate 1. With this, the affixing step for affixing the adhesive tape to
the substrate is completed.
Fig. 2 shows affixing states of eight steps in respective eight positions 2a-2h.
Fig. 2 is drawn as such to show affixing states of piece 12 in the above-described
{ affixing step (the temporary bonding step, the main bonding step and the peeling-off
i 20 step) and affixing states of piece 12 in steps before and after the affixing step in a
stepwise manner.
A state of substrate 1 before the temporary bonding step is shown in position 2b.
A state of substrate 1 when piece 12 is mounted on substrate 1 by holding mechanism
13, that 1s, a state of substrate 1 in the temporary bonding step is shown in position 2a.
25 A state of substrate 1 after piece 12 mounted on substrate 1 is bonded by
bonding mechanism 15, that is, a state of substrate 1 after completion of the main
bonding step is shown in each of positions 2c and 2d.

A state of substrate 1 just before removal of release film 11 in peeling-off unit 9
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A state of substrate | before the tenporary bonding step is shown in
position 2b. A state of substrate | when piece 12 is nounted on substrate 1

by hol di ng mechanism 13, that is, a state of substrate | in the tenporary
bondi ng step is shown in position 2a. 25 A state of substrate | after piece
12 mounted on substrate | is bonded by bonding nechanism 15, that is, a

state of substrate | after conpletion of the main bonding step is shown in
each of positions 2c and 2d. A state of substrate |I just before renoval of
release filml | in peeling-off unit 9 - 10 is shown in position 2f In
addition, a state of substrate |I when reI ease filml 1 is renoved by

rel ease f|| removal nechanism 16, th a state of substrate 1 in the
peel i ng- of fi$ §]t°é3‘f51 Ip SOHHORMAL | r{nﬁégli“fjpofh“@é OfAu@SEr&Eeel paewraeasp il L héf of chip 40

0N 20hest Veehbl MG N RRshALON 180 & 1 0A0HAE O Pl ©f

substrate er-c S cofple on-adhesryve 1 10, that

is, a stat qge@lfngs(ubgtgpagt@,o{;maﬁbggn@@npl et| on of a die bonding step IS shown
in position 2h. In short, the affixing stege perfornmed by affixing device 50
is shown in posi4 st@wdoefczamcmnzﬂg ofeilp #HAendideestisrfdiond is skpvperfositiedeby a die

bondi devi 3 . 10,descri bed | ow is,sho in pHositions
2g and’ 2h % ?‘E}gﬁ’é alsg"{’”%t béh%i?nl i sbip Y 1 F?rﬁple%gy B\?uﬁte%aﬁ\f"\f‘]‘?fb" r#ﬁ‘@hani sm
20 provi dedlol fhafljs€a ?f@f&cﬂﬂgbéiﬁ‘a‘{é @%ﬁ@%on@l@no@l‘?ﬁfq'dwb&%{h&ﬁe@% shbivh iow be

described using Fig. 3. In an electronic component-nounting device 90 shown

in Fig. 3 ysedoniha rret hod of mounting an el ectronic conponent in this
enbodi nent, affixi device 50 15 hown in_Fig. and .di e baondi ng devi ce 60
shown in Fi g. 3! arsgo 63 %&‘”tgc?t%ft‘% BIREPY aﬁ:ﬁg%é?eéﬂcé SOMMEIPHHB PRFFIPYS ng st ep
I s {conpl et tv'PeanEi e JBQ;EQMIH %e&@ﬂnéﬁgq 8%8&&1}{95}!\/1&)8(?] %1%"\;&1?‘3 Fid'$ @

result, a process ec ronic to on “substrate 1

i s reruced. dekcmbeﬂ eelbmslslﬁo\@mmm&mns 0pund Chy ORiyi40ds %untemmadam\f@fﬁ Imrai | s
21 each having a 20 substantially straight formare provided in affixing
portion 4 afdyd mopshgimesharisme eovided in die bonding device 60.

Die bonding device 60 will now be described using Fig. 3.
In an electronic component-mounting device 90 shown in Fig. 3 used in a
method of mounting an electronic component in this embodiment, affixing device 50
15 shown in Fig. 1 and die bonding device 60 shown in Fig. 3 are coupled to each other.
Therefore, when the affixing step is completed, the die bonding step can be successively
performed. As a result, a whole process for mounting an electronic component on
substrate 1 is reduced.
In electronic component-mounting device 90, two transfer rails 21 each having a
20 substantially straight form are provided in affixing portion 4 and die bonding device 60
for transporting substrate 1 from in-magazine portion 5 through affixing portion 4 and
die bonding device 60 to out-magazine portion 6.  Each of the two transfer raiis 21 has
a vertical cross section similar to that in affixing device 50 shown in Fig. 1, that is, a C-
shape as shown in Figs. 4-6. End portions on both sides of substrate 1 are inserted into
25 respective concave portions of the two C-shaped transfer rails 21.  In addition, a
substrate chuck mechanism (not shown) is provided on transfer rait 21. Therefore,
substrate 1 can be transported along transfer rail 21 from in-magazine portion 5 through

affixing portion 4 and die bonding device 60 to out-magazine portion 6.
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for transporting substrate I fromin-ma, gazine portion 5 through affixing
portion 4 and die bonding device 60 to out-magazine portion 6. Each of the
two transfer rails 21 has a vertical cross section simlar to that in
affixing device 50 shown in Fig. 1, that is, a G shape as shown in Figs.
4-6. End portions on both sides of substrate | are inserted into 25
respective concave portions of the two C-shaped transfer rails 21. In
addition, a substrate chuck mechani sm (not shown) is provided on transfer
rail 21. Therefore, substrate |I can be transported along transfer rail 21
fromin-nagazine portion 5 through affixing portion 4 and di e bondi ng
device 60 to out- naga2|ne portion 6. - 11 \Wen die bondlng devi ce 60, and
af fixi ng devi ce Bheratie bewding devieoS@archaiBring deviee S& asvioupleditp gactgotper as

out - magazi n ort .Qn, 6 f aff.ixing. devi s firs C from

o111 ng. porRTBH B8 shufmdieaht BioR HeeRRer oo R RBRE GRS g

devi ce 50. affﬂi}%fﬁcﬂ{lbﬁﬁ PUEn rH?Q@@rldnr‘?gtcPé?/'icte'fI@rl ﬁti&e@% aened deicdise. bondi ng
device 60. In this 5 situation bstrate aV| ng chip 40 nounted thereon

i s housed ﬂmeumﬁenngazuganmmpmmom616an$ma®nﬂmngommngﬂeute@hldntmo

conpo nt nDuntln deV|ce 90 used in the nethod % unting an el ectronic
conpo SHURHRng ST EE ming mﬁ%mgpmesi.t% £BSeE0N SHETRBFINGRATHPAg

devi ce 60 gf e coupled to each other, chip 40 can be affixed to adhesive film
10 10 further rapidly and with higher accuracy. As a result, a total tine

required for a sedcofiing f eladtaic ¢RgfndhigotmingtderBe oD waed &l the hiediiddCof
conponent, that is, a cycle tinme can be decreased. In addition, the cycle
tinme can famq%ﬂgaée@ew@ag@@ppmemmw@o BedGi siegediving devigeay hanshdigi ng

uniit 8 and 8 Recldngs 86 L libicl (L. Al L) B, devl.c e 98,200 gyl bpndhng uni

15 19 of die I'ng device l'ong trans

af or eygent | Qﬁ‘i@ﬁ%rtrﬁ;ﬂﬂ@ra@ﬂ)évﬂ%ghdﬂﬁc@lf}héy 7 ydrebihe att@fmafr@rrquﬁeadbﬂg séfegp Wil
now be described using Figs. 1-6. As 'shown in Figs. 4-6, hol ding nmechani sm

13 for hol difsigparcgarding mguustirgsefraat dedtrongrdmponeninthet 1si @kmd)e timelsambem 14 for

recogni zi ng,. subssetdr ate | are provided in

In addition, the cycle time can further be decreased if temporary bonding unit 7,
main bonding unit 8 and a peeling-off unit 9 of affixing device 50 and a die bonding unit
15 19 of die bonding device 60 can be slid along transfer rail 21,
The aforementioned temporary bonding unit 7 and the temporary bonding step
will now be described using Figs. 1-6.
As shown in Figs. 4-6, holding mechanism 13 for holding and moving substrate 1
and an image pickup mechanism 14 for recognizing substrate 1 are provided in
20 temporary bonding unit 7. Besides the aforementioned two mechanisms, temporary
bonding unit 7 includes a movement rail 22 for guiding movements of holding
mechanism 13 and image pickup mechanism 14, an image pickup mechanism 23 for
recognizing piece 12, a cut mechanism 24 for cutting adhesive tape 3, a feed mechanism
25 for feeding adhesive tape 3, and a mounting base 26 on which piece 12 is mounted.
25 Since holding mechanism 13, image pickup mechanism 14, image pickup mechanism 23,
cut mechanism 24, feed mechanism 23, and mounting base 26 described above are
constructed in a detachable manner, positional relations thereof can be changed.

In addition, each of holding mechanism 13 and image pickup mechanism 14 is
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20 tenporary bonding unit 7. Besides the aforenentioned two nechani sns,
tenporary bonding unit 7 includes a novenent rail 22 for guiding novenents
of hol ding nechanism 13 and i mage pi ckup nmechani sm 14, an i nage pi ckup
mechani sm 23) for recognizing piece 12, a cut nmechanism 24 for cutting
adhesive tape 3, a feed nmechanism 25 for feeding adhesive tape 3, and a
nounti ng base 26 on which piece 12 is nounted, 25 Since hol di ng nmechani sm D,
i mge pickup mechani sm 14, image pi ckup nechani sm 23, cut mechani sm 24,
feed mechani sm 25, and nounting base 26 described above are constructed in
a detachabl e manner, positional relations thereof can be changed. In

addi tion, each of holding mechanism| j and i mage pickup nechanism 14 is -
12 novabl y mevebiydedvided empenementrail £2.22Holdglsdnerhansmharingimagopigkied i mage

i ck hani i ndependent] y .of each, oth i ded b t
i | 52, " THERATOP 41 GEme RN BPHERGY RCPhaRI ChBIACARG e RGE LRy
mechani sm theedhreTRAR df RoldihethEGiahisAn gi&ﬁgﬁ%ﬁ\%@ %E&%&ﬁrg?&faﬂ%ﬂudi Lindhotednan

extending direction of transfer rail g. 1. Therefore,
hol di ng nmechirecson & sandallyrpegeendicnlanpo aeetiemiisglitetticant tresferfrail il ahdwoh di ng
step and an inage i ck-up step at substantially the sanme tine. In addition,

as shown irnFigy herefase) holdine meehaiims i ars! i@ege piskep Meshaismdd étent rail 22

and posi 11 g3 hoftog b Ml ENRGERR A6 o3l b S B bl "Timge 10

pi ckup mechani smkddiian 3BHEwh ir0RIga -6 Nichidiag ictlardim M uAt indge Ylage 26 on one
side to an end portion on the other side in a width direction. On the other
hand, i magengiegientuptilrgdisamesna pBitfarr2T; gcwbish pieag 1 st aligrebeing cupisovi ded i n

| éct i - t ' 90 i des i i ok- hani 14
Forr oooan SRREL HB¢ 2ERUM 4 PR SRS FRuBE PR s R CHEHR L ST o
recogny zi Nghidi@ptrh@han e tih bR nkRB ff&&&@é&ﬁ%ﬁo@bpﬁau@g&ém% bRlohe ¢de th MaAGE

pi ckup nechanism 2' ) for recognizing the tape is fixed in a position above
posi tion 27an dndpgeiqn akihp ot kidkiis awi@B)jrettomever, may reci procate al ong

N R TR R
provided in electronic component-mounting device 90 besides image pickup mechanism

14 for recognizing the substrate. While tmage pickup mechanism 14 for recognizing

15 the substrate can reciprocate along movement rail 22, image pickup mechanism 23 for
recognizing the tape is fixed in a position above position 27. Image pickup mechanism

23, however, may reciprocate along movement rail 22 as image pickup mechanism 14.
As shown in Figs. 4-6, states such as a state of piece 12 held by holding mechanism 13,

a state of adhesive tape 3 cut by cut mechanism 24, and a state of adhesive tape 3 fed by

——

20 feed mechanism 25 are recognized by image pickup mechanism 23.
Each of cut mechanism 24 and feed mechanism 25 can be integrated with
affixing device 50, and is provided on an inner or outer portion of affixing device 50 in a
detachable manner.
In addition, feed mechanism 25 supplies adhesive tape 3 into position 27 of cut
25 mechanism 24 for forming piece 12. Cut mechanism 24 cuts adhesive tape 3.
Adhesive tape 3 is cut by a cutter member (not shown) of a cut mechanism 24a
shown in Fig. 1. The cutter member cuts adhesive tape 3 fed by a feed mechanism 252

along a width direction. In addition, in this embodiment, a punching member (not
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a state of adhesive tape 3 cut by cut nechanism 24, and a state of adhesive
tape 3 ) fed by 20 feed nechanism 25 are recogni zed by i mage pickup
mechani sm 2' ). Each of cut mechanism 24 and feed nmechani sm 25 can be
integrated with affixing device 50, and is provided on an inner or outer
portion of affixing device 50 in a detachable manner. In addition, feed
mechani sm 25 supplies adhesive tape 3 into position 27 of cut 25 nmechanism
24 for form ng piece 12. Cut nechanism 24 cuts adhesive tape'). Adhesive
tape 3) is cut by a cutter nmenber (not shown) of a cut nmechani sm 24a shown
in Ba. 1. The cutter nenber cuts adhesive tape 3 fed by a feed nmechani sm 25a
alon2 a width direction. In addition, in this enbodi nent, a punchi ng nenber
(not - 13 shheuhdf ofutanehtnisedhhnd wserd 24bHdéssthesetterbesntbe $o thighe athasivenenber

to cut the adhesive tape. The punching nenber cuts . the adhesive, tape by
punchi ng a PRIt i chgﬁm r Q‘ftéﬁéa 3d%1e%}ﬁe WGQYPB’%@‘%H‘&‘HPE# adlesivepe

cutter me { er i i &ﬁ%n n
addi ti on, nggﬁeed?%c anfegﬁ] Ehé}ﬁsﬁgg%s gﬁiﬁgtre[e)h%\g{rbg ?%]rg t? %@tﬁ f.?s d?/\#ll)@ﬁtb %rr5ar{: aki ng

up and st orgrogdediindspendesithpe 3. The store portion can take up various kinds
of adhesive tape 3. Though an exangle i s described in which adhesive tape 3

is cutdby cut nBEHElENIeed meghanisme 4F nstudsy 3 sieg peren fRAtisbpwayKardikinghd a
hi t b 0 it,ch i t d
Pihesi va ¢ Al S8henfinedk LSS e SR BONATHE it i HBBM R 052 and 1 ced

mechani sm 2Bhadif @postructed to be able to slide in a transfer direction of
substrate 1. The tenporary bonding step will now be described in detail
using Fig. 4. FiThowghshewamplehotidicripedanaviiecatiesizé tage Stieputiby anthi ch hol di ng

For r ecogn BEGHERE e dhe cH AT Haw &4 FHIG SR 1Y ® PUTOURCTT PR oper  or m
e 10 o 0l ORI SR 0 ARbuiagn "0 1 ep
systems, cut mechanism 24 and feed mechanism 25 are constructed to be able to slide in
a transfer direction of substrate 1.
The temporary bonding step will now be described in detail using Fig. 4.
Fig. 4 shows a holding and recognizing step in which holding mechanism 13 for
15 holding adhesive tape 3 and image pickup mechanism 14 for recognizing the substrate
move independently to concurrently perform the holding step and the recognizing step.
In a holding and recognizing step A shown in Fig. 4, adhesive tape 3 is first fed
from feed mechanism 25. Next, adhesive tape 3 is cut to a required size by cut
( mechanism 24 in position 27.  Thereafter, piece 12 is held by holding mechanism 3.
20 Holding mechanism 13 holds piece 12 by attracting a main surface of release film 11
using a suction device such as a pump. Since image pickup mechanism 14 can move
independently of an operation of holding mechanism 13, image pickup mechanism 14
recoghizes position 2 on substrate 1 using a CCD (Charge Coupled Device) camera or
the like while holding mechanism 13 attracts piece 12. Image pickup mechanism 14
25 can also monitor a state of holding of piece 12 and a state of cutting of piece 12, in
addition to position 2 on substrate 1.
Fig. 5 shows a moving and recognizing step B which includes both of

conventional moving steps T and V shown in Figs. 10 and 12 and conventional

- 14 -



fromfeed nechani sm 25, Next, adhesive tape 3 is cut to a required size by
cut nmechanism 24 in position 27. Thereafter, piece 12 is held by hol di ng
mechani sm D. 20 Hol di ng nechani sm 13 hol ds piece 12 by attracting a nain
surface of release filml | using a suction device such as a punp. Since

i mge pickup mechani sm 14 can nove independently of an operation of hol ding
mechani sm 13, i nage pickup nechani sm 14 recognizes position 2 on substrate
| using a CCD (Charge Coupl ed Device) canmera or the |like while hol dina
mechani sm 13 attracts piece 12, |Inage pickup nechani sm 14 25 can al so
nmonitor a state of holding of piece 12 and a state of cutting of piece 12,
in addition to position 2 on substrate 1. Fig. 5 shows a noving and

recogni zi ngesBFINS e Eshpyve iukigs 1 bot hn toe step shomen i Hgad, thetioniestasend and V
shown in Figs. .and 12 and conventi opal recogni zi ng .S shown in
Fa 1 1 inedSiRRE mB AR TR RN e by P BB A s e o 21 ng
step are cqmgMF&@ﬂhhmﬁﬁqqforned by hol ding nechanism 1 1 and image pickup
mechani sm 14. [ n noving and recogni zing step B shown in Fig. 5, piece 12

hel d by hol di ng I5 meagaridoecdgizmgy ssp BrsbnwpasFigi 6npigd 12ohgddby hbldmg2 on
substrate 1. the_other .hand, .. e pickup nmechani sm 14 keep

Shot odh aphiTATBH B3 THT GA TSTLRRS1oTpT ECaOEBONS OThBRRFEa | n QODF DR h3nd
this step, ; Qggy i eSLNEe : 3] xt time. As
descri bed 5%%%%?Ia cg@gﬁﬁgg?gtgﬁ gP?%ﬁ?%ﬁgﬁﬁ%%ﬁgﬁﬁgﬁﬁSﬁ@ﬁﬁg%ﬁggﬁce 90, a
time requi rrecurftat inmpositibhzg amtied eep rfond wedanpmEniedsathbevaliape 6as dd chiecause
10 conventi onal, nnvingpstep T and noving step V. are concurrently per-forned,

as shown i mexEiige. sAs ppsgriBed phnng, 36cqidine OFGEDBIRAMRPNERY -BOWVEN d5i¢4190,
nouynting ste i i | [r i onventi onal
recogni zi nga @T%\é&%gg@g%%?@tgg 6?1 efecﬁgﬂ\%ﬁlc@h&gerngg%%ﬁige%? %‘r% C??/éc%égef ormed, 15
In a ppunt iRavandnilatO®ans slepd SR EnSROWWW 4rd chhdirredily PerSigneliZad ShoR@UAt ed in

position 2 recogni zed by inmage pick-up nechanism14. In this step, a first
pi ece 12 i sFig 5.
Fig. 6 shows a step corresponding to conventional mounting step W shown in
Fig. 13 and a step corresponding to conventional recognizing step U shown in Fig. 11
which are concurrently performed.

15 In a mounting and recognizing step C shown in Fig. 6, piece 12 is mounted in
position 2 recognized by image pickup mechanism 14. In this step, a first piece 12 is
mounted in position 2.  That is, the temporary bonding step of one piece 12 is
completed. During this step, image pickup mechanism 14 moves to a position above
next position 2 and photographs position 2.

20 According to the method of affixing an adhesive tape in the embodiment shown
in Figs. 4-6 described above, a number of steps is decreased as compared to a
conventional method of affixing an adhesive tape. More specifically, in contrast to a

conventional temporary bonding step in which five steps S-W shown in Figs. 9-13 are

performed, only three steps A-C shown in Figs. 4-6 are performed in the temporary

o
(911

bonding step of the embodiment, and therefore a time required for performing a whole
series of steps 1s decreased.
The step shown in Figs. 4-6 described above will now be described in mere

detail using substrate 1 shown in Fig. 2.
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mounted in position 2. That is, the tenmporary bonding step of one piece 12
is conpleted. During this step, inmage pick-up nmechanism 14 noves to a
position above next position 2 and photographs position 2. 20 According to
the nethod of affixing an adhesive tape in the enbodi nent shown in Figs.
4-6 descri bed above, a nunmber of steps is decreased as conpared to a
conventional nethod of affixing an adhesive tape. Mre specifically, in
contrast to a conventional tenporary bonding step in which five steps SSW
shown in Figs. 9- 1') are performed, only three steps A-C shown in Figs.
4-6 are performed in the tenporary 25 bonding step of the enbodi nent, and
therefore a time required for performng a whole series of steps is
decreased. The dth pstsosh ke nrpwyed - Wsdioss £h batiZ@bolkerwholdinganedbenetascr i bed
in no- detai l,.usi ng substrate I shown in Fia. 2. .- 1 First, pieces 12
ar e motint ed 0 SEEFT TGN D GRE e oRERFE AR s ERLAL A PRseb S mage
pi ck-up nme | Hecl r e ; i 12 are
Tount ed | n e e R e 2 P R e
pi ck-up neckhmismli4edigocge abageraakion guilt Yaapaingind pietes2? agaioantedna pi eces
12 are nounted in 5 posjtions 2c and 2d. Hol di ng nmechanism 13 ) and inmage
pi ckup mecPaBitiens dvagd g ndiolding srashaismd 3 #né Haagermsiapanechampm st fughel pi eces

12 are mouLa LA BRSINIANS: 28 ANGLBicred ' B b1 BRSHER i TOUN

in all of positions on Su rate e no ough hol di ng

mechani sm 13 dwekslt, pieced €T ereldoltited Bt dIr josiiond Boeassifatd m 1 | is used in
steps A-C of the tenporary bonding step shown in 10 Figs. 4-6, another
hol di ng mechani dhisriape betedshat, thonghbdidiigonecharismHavhelding Ficgg 1270y hol di ng
meghani sm 13 inclu ortion 29 ortion.30, and a .l oa

port on 3 gectie FegRe Fin a8 s RebiF by et 3o B arerSdt b BBk g e ki na of
pi ecepl2 i $i§st. kaf RRGhEOhJIdiRg RREhA ARy bhBedortion 29 including tip jig 28
is attached To shaft portion 30. Shaft portion 30 is fitted into |oad 15
portion 31 in alnpddibbe asshoen in Figad, lpdding orec@nisin hasmchidbsiatpipontiaf 29,
achi eving a shaft portion 30, and a load portion 31. A tip jig 28 which is replaceable
corresponding to a kind of piece 12 is attached to tip portion 29.  Tip portion 29
including tip jig 28 is attached to shaft portion 30. Shaft portion 30 is fitted into load
15 portion 31 in a movable manner. Load portion 31 has a function of achieving
reciprocating motion of tip portion 29 (including tip jig 28) and shaft portion 30 in a
vertical direction.
In addition, in the temporary bonding step, holding mechanism 13 moves shaft
portion 30 downward for a predetermined stroke length P shown in Fig. 7 to press piece
20 12 with a predetermined load. To attain this movement of shaft portion 30, a load is
applied to shaft portion 30 with magnetism. As a structure for performing this step,
shaft portion 30 and load portion 31 respectively have magnets 32a and 32b.  Shaft
portion 30 is fitted into load portion 31, magnet 32a is attached to shaft portion 30, and
magnet 32b is attached to load portion 31, Shaft portion 30 is moved upward and
25 downward utilizing repulsive force repulsion and attraction between magnets 32a and
32b. It is to be noted that, holding mechanism 13 may move shaft portion 30 upward

and downward with an elastic material such as a compression spring (not shown).

After the temporary bonding step described above, the main bonding step is
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reci procating notion of tip portion 29 (including tip jig 28) and shaft
portion 3 )O in a vertical direction. In addition, in the tenporary bondi ng
step, hol di ng nechani sm 13 noves shaft portion 30 downward for a
predeterm ned stroke I ength P shown in Fig, 7 to press piece 20 12 with a
predeterm ned | oad. To attain this novenent of shaft portion 30, a load is
applied to shaft portion 30 with magneti sm Asa structure for performng
this step, shaft portion 3 0 and |oad portion 3 1 respectively have nagnets
3 2a and 3 2b. Shaft portion 3 0 is fitted into |load portion 3 ) 1, nagnet
3 2ais attached to shaft portion 3 0, and magnet 3 2b is attached to | oad
portion 3 ) 1. Shaft portion 3 ) 0 is noved upward and 25 downward utilizing
repul sive fp@rf@@m@pum@m bendingiuzit 8 r afh¢ owindwndmgrsiapaitlatosy e Jeseabedhd  32b. It

is to be noted t hol lng1 4:26\? m 13 hé rm%e shaf portl 0 upvvard
and downward wi t VEI'BSI8Sc ARE &r PUPISUBFEIAEST 2 dRBEe, d’ﬁ”?fﬂ??ﬂjiz

shown) Afl tghe r i ” i ng
step is - T8 per%@%d@%aﬂa%ﬂsé%ﬂéﬁﬁg SRR AR o nsa??gﬁ‘dw
now be descl3itbedheshe tapin Thoughdsis nbt sidviBin thoddivig, seteshard 5w hburitsd

provided in in bonding wunit 8. Bonding nechanism 15 can apply a | oad
| ar ger® t harP™ ndyye BRst- di ng nechani sm 13 to adhesive tape 1, Though it is

not shown in the,d a%Wo ch&ﬁi%}ﬁ%&tsﬁo&m 1% %)\Hﬁ'é &hea%P%?n?o ?18995%5%8'%6% and

heat i ng mechani sm nof’ rovided on-eac

the bondi nghbesgiindbpee Bided 52 @faﬁ&meadotseb@mbstmm mnwdnfbfahé H&@ingon of the
heating nechanism Therefore, adhesive film 10 can adhere to substrate |

more easi | ymechenipms.  Thersfore,adbesivetfm, 16 tan ddéateltﬂgummhmw m@}ly beltps ovi ded

on {(hol din cham sm.1 r 10 bondi hg nmechani sm 5 in ting base
28 gt no o dofrg s the Headis PROEBAR T b B oxad RClB FRRRRSTT | eep it

rs‘ﬁ‘(’)‘/vmbﬁjl ﬁefz ﬁfoh@i‘ﬁg rﬁé&hé’rﬂrﬁ“l}s n&‘?l‘a@egof ﬁ)&’ﬂtm &as 88 &ﬁ’cﬁﬁefbbhﬁ‘ihg%%\/a' mechani sm 16
g. 8°is provid npeelng unit 9. Sticky tape 17 for
renovi ng the rellaieg-biflumt&rechdphe pealing 2t stepﬁwrtbmjmbe denctiBed in detail using
Fig. 8.

Release film removal mechanism 16 shown in Fig. 8 is provided in peeling-off

unit 9. Sticky tape 17 for removing the release film and pressurization mechanism 18

15 are provided in release film removal mechanism 16,  In addition, release film removal
mechanism 16 includes a peeling-off base 33, a take-up roller 34, a color sensor 35, and
a detection board 36. Peeling-off base 33 is provided opposite to pressurization
mechanism 18 with substrate 1 interposed therebetween.  Take-up roller 34 is used to
take up the sticky tape. Color sensor 35 is used to recognize release film 11.

20 Detection board 36 is provided opposite to color sensor 35 with sticky tape 17
interposed therebetween.

A cooling mechanism (not shown) is provided on peeling-off base 33 to facilitate
removal of only release film 11 from piece 12 having a two-layer structure. The
cooling mechanism cools a portion (a portion of piece 12 on substrate 1) which

25 generates heat during the peeling-off step.
A tip portion of pressurization mechanism 18 is formed with a material having

elastic force such as a fluoroplastic ~ With a construction as such, damaging of adhesive

film 10 due to excessive pressurizing force is avoided. In addition, 2 substantially
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15 are provided in release filmrenoval nechanism 16. In addition, release
fil mrenoval mechanism 16 includes a peeling-off base 3 ) 3, a take-up
roller 3 )4, a color sensor 3 5 and a detection board 36. Peeling-off base
33 is provided opposite to pressurization nechanism 18 with substrate |

i nterposed therebetween. Take-up roller 34 is used to take up the sticky
tape. Col or sensor 35 is used to recognize release film1l1l. 20 Detection
board 36 is provided opposite to color sensor 35 with sticky tape 17

i nt erposed t herebetween. A cooling mechanism (not shown) is provided on
peeling-off base 3 ) 3 to facilitate renoval of only release filml | from
pi ece 12 having a two-layer structure. The cooling nechani smcools a
portion (auptem: prespire pirebeappliedto sighyttart . 1) whi ch 25 generat es heat

during the peelin ff s ortion.of pressur.i n nism118 is
Formed with a mit dipEPr iy iy aneisiady e B o FEeh o HiBRep st o Wi a
const ruct i QRedAsh %‘Eﬁbk GBI 510 Ate DR KfisilelstofRAG: (huGidbe PrEASS ke
vressurizinR force i1 s a ded I'n addftion, a substantially - 17 uniform
pressure casmbwel amphamﬂnﬂéslsdwmkyﬂgaa)e Iﬁetap@sw;ql@ mema;nsm hmk iaqlay dfapsds suppl y

mechanj sm (not shown) for_ applying tensile strength to sticky ta e 17 or
decr easi ng & &k §¢q1%ar§tf@r@r@twth S fegﬂdwlci‘érdfepﬂns @r%é@er §7 o pigce

rechani Sm 165000 dftafd Doy TG LANGLSHRREY, IRERANES 11 DESARALL.Of Teel s.

5 The alro reel are rme |ngS|cytae17

to pi ece 12fﬂmaﬁfrbmadedﬁogqﬁ@erlatlgadih@éuj a take-up reel for taking up sticky
tape 17 to which release film 1l renoved fromgl ece 12 is adhered. Color

sensor 3 5 is p@@ﬁ@ﬁswe%%ém%@élheﬂge@ﬁﬁeem f@a® ﬁmdtth@tmwrgﬁ reel .

Col{or sens sensor vc\/ft1h| ch .can tect Theref ar rel ease
1T oA Been s B4 r P morBr e tRER S col SR SR d PBiBase
filmip | b%ﬁﬁfy@ﬁ@é&@ed&ﬁﬁe@&@&%r i€ 8hMeddb Hl@z[s@'ﬂ’[m fi | @Btk Man@ Bk Q&Htﬁ’ér i's
applied to sticky tape 17. As a result, whet rel ease filmil is renoved
f r om adhesicobrtdiffered fHonvthenmie cdor mapphamtmiktwlqyea@gw . zeidh,a remﬁenwlmn}hanr sensor
35 detects releagse film1l, a step of affixing chip 40, for exanple,
release film 11 is removed from adhesive tape 3 or not can be rapidly recognized.
When color sensor 35 detects release film 11, a step of affixing chip 40, for example,
may be performed for adhesive tape 10 on substrate | from which release film 11
15 detected is removed. In addition, when color sensor 35 does not detect release film 11,
the step of affixing chip 40 may not be performed for adhesive tape 10 on substrate 1 on
which release film 11 not detected remains without being released, and this operation
may be stopped. Furthermore, when color sensor 35 does not detect release film 11, it
may be regarded as occurrence of an abnormal condition in an operation in which
20 adhesive tape 10 is not affixed to substrate 1 in a proper state, and the occurrence of the
abnormal condition may be notified to an operator by warning means such as a buzzer.
Detection board 36 shown in Fig. 8 is provided for more accurate detection of
the one color applied to release film 11 by color sensor 35.  Therefore, another color
different from the one color applied to release film 11 is applied to a surface of detection
25 board 36 opposing to a side of sticky tape 17. Detection board 36, however, is not an
essential element of the present invention.

As described above, according to electronic component-mounting device 90,

whether release film 11 is removed from adhesive film 10 or not can be detected
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may be perforned for adhesive tape 10 on substrate | fromwhich release film
11 15 detected is renoved. In addition, when color sensor 3 5 does not
detect release film1ll, the step of affixing chip 40 nay not be perforned
for adhesive tape 10 on substrate I on which release filmIl | not detected
remai ns without being rel eased, and this operation may be stopped.

Furt hernore, when col or sensor 3 5 does not detect release film1l, it may
be regarded as occurrence of an abnormal condition in an operation in which
20 adhesive tape 10 is not affixed to substrate | in a proper state, and the
occurrence of the abnormal condition may be notified to an operator by
war ni ng nmeans such as a buzzer, Detection board 36 shown in Fig, 8 is

provi ded f accurately ancloapidlyedydwiacenon 36fevemwhoneeleast fiim appid sitkydapel tase
film21l by color sensor 3 51 T(rﬁ.ref of1rre, anot her col or .diffe .ent fromthe
one col or ZPpIrERatsh Sce 58T FHFReHT 0‘?‘sea§bﬁ'ﬁhre‘é%fetr%9p8°té‘ﬁ" srappliedio frleastt i on
25 board 3fﬁmq1%gc§§'blagtahglg side of sticky tape 17. Detection board 3 6,
however, is not an essential elenent of the present invention. As described
above, accordi ndt tsaodleewtadahate thoagp adienivenmped inndiseéebodencddhas abes-eer
release filml | is renoved fromadhesive film 10 or not can be detected -
18 accur at SIYCHAR Whepiag adhepedapohavingis 8rels layesiBistuip dnsed) Bapecimgroff| | and

sticky tap 7 et i i ffer her are
espoct | voryXesHRd GE0FRAL AN be Rief ERTL L IFhE SOBIE BEp U7
noted that,thé haisHbnathaesdpi@ay BdSerdorimddt hirSadRitRad b RBNEURAS AAhEsMe 1By 8lis 5
structure, when an adhesive tape having a single | ayer structure is used,

t he peel i ngwoiifmited tephedesclaydsstiuetbty endriiymaydie haulylaytosimsthramtheding at he
t enpor ary On?hﬂ% %t ep and the main bonding step may be performed. In
addi tion, a*%trUti#¥ of adhesive tape 3 is not linted to the two-Iayer

struciyre, and iIh,a@[ﬁbﬁoﬁ?wﬁeﬁ@hﬁ)idhﬁyﬁfbséitéli’scﬁééﬂ%s bitrbidi NG (Rl enlbR@flerdiNr e
| ayers. 10 In addition, when a fli'p chip substrate is used as substrate | in

thi's enmbodiamgnt( mag be mot@tedey sobstravelhtvida bumps (eshedios elecubde)a burp _
(connect i o el eet 1 0de) o ol WL DL, 0180 JBREL, S PS8l hal] F2L oM P 40

mounted via another adhesive film having adhesive main surfaces on both sides.
Although the present invention has been described and illustrated in detail, it is
15 clearly understood that the same is by way of illustration and example only and is not to
be taken by way of limitation, the spirit and scope of the present invention being limited

only by the terms of the appended claims.

-19.



nount ed via anot her adhesive film having adhesive nmain surfaces on both
sides. Although the present invention has been described and illustrated in
detail, it is 15 clearly understood that the sanme is by way of illustration
and exanple only and is not to be taken by way of limtation, the spirit
and scope of the present invention being limted only by the terns of the
appended clains. 19 CLAIMS 1. A nethod of nmounting an el ectroni c conponent,
conprising: the first step of nounting an adhesive film (10) having adhesive
mai n surfaces on both sides and hawy] 2 %gsrelease menber (11) attached to
one main surface thereof in a pres position (2) on a substrate (1);
the second step of bonding said adhesive film (10) nmounted in said

prescri bed positi subst usi ng _a bondi ng nechani sm

(15); the third st“{e)ng'fC) nﬁlﬂgggl %c{;gﬁuggéx@%: PPt 0 a sticky tape
(17), renovi ngh@ﬁ;sdsteﬁlo?mnﬁ@m%dt{em fifrh Pm)%{fﬂ%@ﬂﬁtﬁﬁle\f@mﬁ khrfded @), and
| eaving only said adhesive film/( on said’'substrate and the fourth
step of mbwtit $idep aad h@Vmgtarr@hass mmﬂpmmiéh)tat(mme)d ororganaln m@crthebe@lf inposi tion
(2) via said aglgnfswe 5 10% wherein a device (50) for performng said
first to tHSd P ASUPLER60) for performing said fourth step are

pr ovi ded i nt egr; ﬂ%&%on@e@pmgn&lhg $id bndsle T Yt GPRo@NREl SAkM fethibhast ep are

successi vel y perforned

position (2) to said substrate (1) using a bonding mechanism (15);

the third step of adhering said release member (11) to a sticky tape (17),
removing said release member (11) from said adhesive film (10), and leaving only said
adhesive film (10) on said substrate (1); and

the fourth step of mounting an electronic component (40) in said prescribed
position (2) via said adhesive film (10); wherein

a device (50) for performing said first to third steps and a device (60) for
performing said fourth step are provided integrally; and

said first to third steps and said fourth step are successively performed.
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