DESCRI PTION . Method for Sticking Adhesive Tape for Die Bonding and Method
for Mounting El ectronic Conponent 5 Technical Field The present invention
relates to a nethod of affixing an adhesive tape for die bonding for
mounting an el ectronic conponent in a prescribed position on a substrate,
and to a nmethod of nounting an el ectroni c conponent -using 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 with a rel ease tape attBDEHMRIPAEONto. Wth this, a piece of
tape carrying the release tape is prepared. The piece is held by a hol ding
mechani smand is noved. Thereafter, the piece is nounted in a prescri bed

position on a substr hoI Thi,.s st is referred to
as a tenporary bondi ngsletg‘ggghé E&‘%&@Fgﬁ?ﬁmﬂ?% the substrate is
bonded to the substrate b “‘ﬁ% UGLOMPPREIE hi s, the piece is
affixed to the prescribed position on the substrate. That is, one nain

surface of Ewlmmlﬁldé filmis affixed to the substrate. This step is
referred 1o as argpn.BondlPhShe: A GhoDF B0 Bt EhAAsE i st

remai ns on a na SpposT he piece

contacti ng bdilifuds mcuheng %elzaemlc @oxﬁ%érehvmtawesdrme@beﬁﬁedo@s@usgtaté he
rel ease filmon the piece on the substrate h this, the release filmis

adhered to afdetosa mcﬂhpdtoép@unfrmeareelmtemlc tdmeporeni elng tthapmthcsi ofraffisihgraned so
as to renove,the rel ease f §%ﬁon1the substrate.  Therefore, only the

adhesi ve f.?qhe?%mpﬁéoaw%ee EPPIGCOMPPRFE A0 ayDFEeteef erred to as a
peel i ng- of f gadkground 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.

- 90 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 adhesivé film is affixed to the substrate. This step is
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 tape. 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
i's 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 hol di ng nmechani sm 101 and an i mage pickup nmechani sm 102
nove integrally, as shown in Figs. 9-13. The tenporary bonding step will now
be described nore specifically. 10 First, as shown in Fig. 9, an adhesive

scri cally. as g, 9 an adnesive
| Tormea, b o Trn ARUPERIUAS X afer BRR A0 IR adlefe H &5 ofbeR S0

attached ther et drhef&ier, 4 @€@rohdXonsponentds Bffixb@kslineGtherpeafirtide bPihe As an
exanple, a main surface of release film103b is attracted by holding

mechani sm ladhesivenfilen. st Bt iss theraleotronie deimponenti is mowhied oadhe pubatgatg widh theng st ep
S. 15 Then, as.shown. in Fiqg., 10, hol di .mechani sm 101 and. image pi ckup
mechant o DS BB PO s BT hootHE SP RSB L0 pob e tOnIRBOHE. a
substrate 100 w L Al d] j iS step as
shown E?n Fi g. 10ﬁ|fés F@? grorf e trl {gﬁ%lgn gl&tn%pﬁhv‘?%(gﬂg(%%%p?u#ﬁb# JaggJé;hom in Fig.
11, when r edestribed if,fer pashile dapaiesey/Ratenttisdyirgt-©pdDNp. 202Q-1356868 pi ckup

mechani sm 102 recognizes a position on substrate 100 in which the

el ectroni ¢ conpdidhe afosementipaedriamnosery boRfiag steppa haldigangehamisiril§l and apg

B L e L

recogni zi ng et ed, ani sm and i mage pickup

echani sm 102 i nregfetdpoyari®¥adih s@prmm nbivade RRGRd e khRifRaRy.t i on
recogni zed in recognizing step U This step as shown in Fig. 12 is referred
to asl@ novi ng siiesy, a8 shdwann Fegs 9stroadhesive Fipg. 10435 custtea dasitedising at@chani sm 101

reaches Lhe, pOS U0 \GRRYS: LS. RIDhL Amod ORIk ASMakll SHOYNL E09051 P U
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 a 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



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
t he conventional tenporary bonding step as descri bed above, five steps as
steps S-Ware successively performed, as shown in Figs. 9-13. 5 Patent
Docunent 1: Japanese Patent Laying-Open No. 2001-135653 (page 13, Fig. 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
matri x type.; 0 i : 100Th - : | ar ge
number of - oPegs 1S BrokollRl RbuRRtof Wierele 100] 56 LPE. R JO8 (TRl | Bl 51
accuracy beegosubstrate 1100P0OThRteplds edfereed tolbmbiintthgGBep/ BNt i onal techni que as
descri bed above, on the other hand, holding nechanism 101 and i nmage pickup
mechani sm 102 ar & phespndeionsttemperaryboning Be¢masedescrhed#owe, Wivmstaps ise
successi vel erfornmed. As.a result, no ymatter_.how rapidly each of steps
S-Wis perf %treﬁ'%g',\giafe F"sccﬁﬁsfvﬂydﬁf{té”f%dfﬁB@?‘%H %g?'y'&ecr ease a tinme required
for a swhol e tenpgfeaf Eo@&ﬂ&itﬁ%aﬁ}aﬁ&e Fa?en'tiayiﬁébﬂ'nfﬁd.Q@bi-l@%fﬁﬁia@,EXBPGFfOrm
the tenporary 20 bonding step because, for exanple, image pickup mechani sm
102 cannot peyfiprm recognizing step Uin holding step S. In addition, the
tenporary bonding step cannot be perfornmed with high accuracy when a tine
required foPigsesHrepf yerflefy i s  excessively decreased. That is, the
tenporary b i d rapidly and with high accuracy.
26 In addi t?ggl,sl@?'ﬁghgjﬁ Sﬁ%ﬁ?yﬂ@{él@ﬁéﬁ&ﬁ the drawi ng, the sticky tape and
the rel ease fil Binsgedsi Bdidi®nREe!suib@radf hasHeeRinf@sihglgreqaredrih rectheyeafr e,
when an infrared sensor is wused, renoval of the release filmfromthe
adhesil¥e t apsubsiratmef Hmadittype wdrequently usphewhioh arablasimgungng phalarge ease film
i S not tran%89$ent it is difficult tor

er of elelcttromc components on one su s%rg{ey %%Etﬁecrtmore, 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 mechanism 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.

o
ot

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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-3 renoval of the release filmby the infrared sensor. Therefore, the
el'ectroni c conponent cannot be affixed to the adhesive tape i mediately
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 electronic
conponent on the adhesive tape as described above are provided separately,
t hese steps cannot be perfornmed successively. Therefore, a tinme required
for a whole operation of mounting the electronic conponent cannot be
decreased. The present invention is nmade in view of the above-descri bed
probl enms. An 10 object of the present invention is to provide a nethod of

af fixing an.adbasirye RS glmb b iné?%éﬂkggﬁwh!fﬁer@éoké% élgﬂ}oﬂicgay?éqrgr@ y

accurate affixing of the afrorenentioned esive tape (adhesi for
di e bondi ngeahfiotebepuffesal tolikel agiesive itape idmediaselp sfiéradffixindodihsadhedbjectape & t he
present invention is to provide a nethod of affixing an adhesive tape for
di e bondi ngthasukstratet | ows rapid detection as to whether a release 15 nenber

of the aforenentioned adhesive ,tape.for die bonding is .repov or not. A
Further "obj ect FIREBIbSBRt £ AROER akriputipd Safmut b BB KB Be B8tia (g
an el gct r ok GuIREHARONANY deMieGBr Bérfctwing @Brefl o Rfbubtighing caefdhidlc8mpaHeti Ng of
the el ectronic conponent in a prescribed position on a substrate by
successi vel gn therflbgsmiertgpabd destrprsl abbveaneprevided sdparadelptthesy stdpe cannot be

af orenentioned adhesive.tape for die bonding in.a 2 rescribeq position on

a subst r at PR FULEeRF Vel U nkherRfotena tigedeayinsd for @ RReration qffeounting
prescri bed ﬂg%i&{rgﬁcggmkgﬁigggﬁog%ggg}jegggdft he adhesive tape for die bonding
. or

interposed therebetwee ans ol'ving the Problens In a nethod of

af fi xi ng an adheThepresanénveatioslisenduerialiviegy efxhenblovegddseritsed pasieras. ARh of the
present invention, first, a prescribed position ogn _a substrate is recognized
by anlOj magebigitekths nfémamvmormﬁé@uproar&a?dmé@pd@fﬁfﬁxmwdhsmmg fareigrai n

surfaces o ngoﬁﬁg}%viﬁgg oS raptd gldurﬁékﬂ;g a8t A JEARE Mot ThentBEL£ RSN The

hol di ng mechan
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 is 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

25 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



noved to affix the adhesive filmto the prescribed position based on a
result of -4 recognition of the prescribed position. The hol di ng nechani sm
and the image pickup mechani sm nove independently of each other, and the
step of recognizing and the step of holding are concurrently perforned.
According to the nethod descri bed above, a tinme required for the step of 5
recogni zing the prescribed position and the step of hol ding the adhesive
filmcan be decreased. In a nmethod of affixing an adhesive tape for die
bondi ng according to another aspect of the present invention, one color is
first applied to a release nenber. Then, another color which is different
fromthe one color is applied to a sticky tape. An 10 adhesi ve tape havi ng

adhesive main surfa 0 of h, sides a hayvi ng the rele . Irenber, attached
£o one. mai nieGePtioES e Bepibet &isthea s BBt HrR SR PR e,

rel ease nMenfigehahSm BERY BdepdrdBAt 6 ABBEkY Anll AREstES bN@cbdizing hckdhelsape.
Then, whether the rel ease nmenbér is adhered to the sticky tape or not is
det ect ed uspihplding etecroncemettyr perfbsmedcording to the net hod descri bed above,

whet her the rel ease nber is .renpve r.not can be rapidly detected. In a
met hod of nounti %ﬁ"%{ ing) tathe B‘ﬁf@géﬁﬁ%gﬁgﬁi’o‘é&%‘% rﬁ@”‘f% fjar mﬁrsfer?e?fcaspect of

the, Pr 8sent JouaRRS Atk okl ;B0 BHRRPINIG: ! Mo A9 sBAERIANS fbp Surfaces

on bot es”an ease nenber attached to one main surface
t hereof is deudedsedl in a 20 prescri bed position on a substrate in the first
step. Then, in the second step, the adhesive filmnounted in the prescribed
position i s bondbya methadeofafifysng an adhgsiveteps fobdiadondingeedoading fa arftibgreaf t er,
inthe third ste& the rel.ease nmenber is dherg‘d to a, St i clr% tapfhand is
removed frofPEHETIIMBESTE FYPHPD-ARE O v HIEARRARLLT & &°I985F Merdet ef thBn  the
substrate. Togh&abidrwhitiistdiertRUFdR i G coldt i€LSeh 9 h GiAQ RN, 1 S
nmounted in the 25 prescribed position via the adhesive film A device for
per f orlfi ng tdtesifve tape Hapinghidhesiveshaipsudats andeth sdesfand hpeng dremmielegse he f ourt h
step are provided integrally. In addition
P P mem%er attacheéJ to ong main su?face thereof is affixed to a substrate. Thereafter, the
release member is removed from the adhesive tape using the sticky tape. Then,
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 a 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 adhesive 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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the first to third steps and the fourth step are successively perforned.
According to the nethod descri bed above, the el ectronic conponent can be -5
nount ed on the adhesive filmleft on the substrate i Mmediately after renoval
of the release film The foregoing and other objects, features, aspects and
advant ages of the present invention will becone nore apparent fromthe
follow ng detailed 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
perspective view of a substrate having an adhesive filmaffixed thereto 10

by the affiyblgted@WitEEadHRONB filA I €h thd-subdt@ite Parh&idel)aRBr MnRWaDbf fheSi t uation
in which a die bonding device is coupled to the affixing device shown in

Fig. 1. Figreleas¢ §lma di agram for describing an A step of a tenporary bonding
step perforned he affi xing device shown in Fig. 1, 15 Fi 5is a
di agram f or desc%?%@g%n@a@i %’%’%?blf’fﬁé fF%H‘i‘?é»raéPW%’Pﬁﬁ‘Wéméﬁ%ogftbérpfﬁP’ﬁ‘ed by

the affixin | -CE: [ i ' it S A : i.bing a C
step of thegygﬁ%%fgwéﬁgéﬁ%?ﬁgggﬁg%&n6%%?3?2%ﬂ g@gﬁhégéf?%%ﬁﬁgﬂﬁéﬁﬁge shown
in Figh 1. piegent Investion cihag taken af conjunetign ngthiee bapimpanying theviadst | xi ng devi ce
shown in Fig. 1. 20 Fig. 8 is a diagramfor describing a peeling-off step
per f or med bPriehPesgriptiomef thedWapdnghown in Fig. 1. Fig. 9 is a diagramfor
describing an S

di agram f or desc?&gﬁﬁgggﬁ?Qﬁgzgp%#gﬁﬁégg%ﬁgghgﬁﬁﬂgﬁgqé%%8ﬁ%ﬁeggfglgbné?nbs :
S'F ep. adhesive tape for die bonding in an embodiment.
€ 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



Fig. 11 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 descri bing
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-nmagazine portion, 7. tenporary
bonding unit, 8: main bonding unit, 9: peeling-off unit, 10: adhesive film
11: release film 12: piece, 13: holding mechanism 14: image pickup
mechani sm 15: bondi ng nechanism 16: release filmrenoval nechanism 17:
sticky tape, 18: pressurization nechanism 19: die bonding unit, 20: 10
mounting neghamgStep. 21: transfer rail, 22: novenent rail, 23: image pickup
mechani sm 24 (24a, 24b): cut nechanism 25 (25a, 25b): feed mechanism 26:
mount i ng base, 2Hg. 1o diagram fBBdestiipingiagV s&P: oftthgocqpuenticonal teBPoraigaf t
portion, 31. |opad portion, 32 (32a, 32b): nagnet, 33: peeling-off base, 34:
t ake- up rol PEINEHEED. ol or sensor, 36: detection board, 40: chip, 50:
af fi xi ng deyjce: el j : ice, A holding and recogni zing step, B.
15 novi ng éﬁé&fggggﬁfgbﬁgggﬁg%gg%gﬁ¥nunting and recogni zi ng step, P: stroke
l ength5 100: subssubatse, 2t @bsitibn] HiadBesiRaRzd)i4S Bffixit@ DoridFRGeinPinE&arine
mechani sm 103: piece, 103a: adhesive film 103b: release film 104:
adhesi ve t apastion,(5 oupdwigezinhporgonhb| tenperas kgnding: unityBi/inaig bondipg uit, 9:
recogni zi ng_st.ep, V. . i ste _mount Ln tep. S des for. Carrying
Gt The- | neBRTGRIESBIAT et S Rima SRS AP dahEBrsrd 5; BJRREGRecBRMSTong] ng
and a met hom:%aé’@bieﬂﬁ‘ﬂxec}ﬁﬁisﬁl,Q@?E&ﬂi RARRIREN 6.3 NeHIRGehByvAN enbodi ment
the present invention will now be described using the drawings. First, a
met hod of afb¢hanisg, af: sitke sipee]8:gpesshiizatidh endshardingl f die twntlingiung, 26

adhesiye filmto a substrate accordi,n% to an enbqdinment of the present
i nventPon i mounting mechanism, 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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25 described referring to Figs. 1 and 2. An affixing device 50 is used in
the nmethod of affixing an adhesive tape for die bonding (hereafter shortly
referred to as an "adhesive tape") in the enbodinent. As shown in Figs. 1
and 2, affixing device 50 is provided to affix an adhesive film10 to a -7
position 2 of a substrate 1. Adhesive film 10 is used to nount a

sem conductor chip (hereafter shortly referred to as a "chip") 40 as an

el ectroni c 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 film 10 as a die bonding 5 material and a
release film 1l as a rel ease nenber which are affixed to each other. In

addi tion, adbash¥@fhisuRtdde 1S AdHQURI Bml@Cedsdd lomhba aNemANGSI e cRBI N
surfaces on both sides. Therefore, finally, substrate 1 is affixed to one

mai n sur f adberedfteadhearslyvefefriet no 40a "chipd') dBiap ad Blecsomt Compandno of kebsitdet. mai n
surface thereof |l ease film 11l js a nenber . for prot ecﬁlti_ng the other main
surface until cHMBxing devicgSpii e @ CHhROTHPREPT GHEHNE an adhgsike ipe PotofaHB S| ve

film1o0, afb%fieﬁ2%'a§iﬂég_c{£§i$%’ae£izé'."“ir§&e? % %&egscatdﬁgsi@’gnﬁl feldl fg Pf@ﬁgfﬁ@”i sm 13

when pi ece I'S nov I XI'ng "devi Ce I'So 1 ncludes an a I'fAg portion

4 for @affixhigrifdiasd e rdldasedilmslubstarralegseImerierivititipga atiied poeidhasthér. i Sn
provi ded on one side of affixing portion 4 for storing substrate 1 before
havi ng pi ecddiipnagdhiesiueifiton &9 éx pdouble-taded flimhavingadhgsiva Mapeyalaeescopbethi on 6

i i ded. pn t h ide of affixi tion.4 f i n trate 1
aftor Chavi M RanLgere SR SR L el e e B A B 0 21 ©
transpor t echnfilcRIM 40Ts AEBRE & EheRhdr BAin SurfRedhdreaf NRRALL fil 1 His a hgbeAf ter,

piece 12 is affixed to substrate 1 in an affixing step described bel ow
Then, subsbr pitogecling shet otherspaintsedfaderonal elfip i4Riingffiged td tha other magusurfewgafi ne

POrLL B O e RGO ELGA I8 TheRy BRI 4 TRves plong 3, syt [l 1
e, o mgagd o porticn & U aceine portjon @ end U
that an arr angeneffixirghizvRefs 0o iheuddlan aefkias poigHirfotlaffixing 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 S 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 is 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.
It 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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It is to be noted that, though adhesive tape 3 in the enbodi nent has a
two-layer 25 structure formed wth adhesive film 10 and release film 11,
adhesive tape 3 nmay have a single layer structure forned with adhesive film
10 alone or a three-layer structure having release filns 11 provi ded on
both main surfaces of adhesive film10. As shown in Fig. 1, a tenporary
bonding unit 7, a main bonding unit 8 and a -8 peeling-off unit 9 are
provided in affixing portion 4 in this order froma side of in- nagazine
portion 5 toward a side of out-nmagazine portion 6. Since tenporary bondi ng
unit 7, main bonding unit 8 and peeling-off unit 9 are provided in a

det achabl e manner, an arrangenent thereof can be changed as required.

Peel i ng-of {0l 4 o116 PLOYORAed § FrbEIBYE S ERIE ofdd: Boddy Laoprachesi ve

film10. In gazine portlonl oring- subs ore having piece 12

af fixed themgsLinedtehions 1oNEAAZ g POGUtiAIEaBnE boHioNE. S Hisdertainporhrpbéindravi ng
piece 12 affixed thereto have basic elenents simlar to each other because
both are founed rhain betding nyit Sudndtpeeling-aff unit A aeapiovisiediima detgehableemprnet,i on 5

and out-magazine portion 6. a plyrali of .substrates J10Q.are provided
Spaced aparet T aeRattarabea B dhepesd o Suithd, o Berlotunf 8 cproy g to
substrgt es lje“?o%%@%\%mg‘e@gf?%ggﬁ% \;‘elfmnl affixed thereto are stored in

out - magazi ne portion ove. Therefore, substrates 1 nust be

stored spaced apamhgiditsp@tich Satdriig substeité 1 Beag hanengpiedtd Mafixédtherdyent
substrates 1 from being adhered to each other via adhesive film10. In
i n- magazi neagbeutitesgagine howeared storigg wrlstiatesk dasdawing piaca (l? @ifixgf theiptot r at es |

bef ore havi dhesive film. 10 affixed thereto t | ural ity of substrates
" my b st BRE AR PR SaehEPen RO e prptlof sotife Sl her o
to ‘each ot hgfedthafadh@giNee portibh 3Qnd lobt-aeghAihdpbriidh bi X pReIBEYT &BsegNOWN i n
Fig. 1 has two transfef rails 21 each having a substantially straight form
whi ch1re pemyiradded spaaéd aparnfjomorach othedinfaover@éal diregtgypor ti ng substrates 1

f i n- i t. h ffixi ti t - i
(rom - moseine pOrLLen SATAMSD AL g RO AR 6 e ol meerLney
a G shape, (i{?zﬁzt-sr}?é@%in% BofidtSs déscAbedEWbvROT ThABRrOMubtesS! fi6s velstsiblpstrate 1

are inserte
spaced apart from each other in out-magazine portion 6 to prevent substrates 1 from

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 S 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 1 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

i s bonded to suBst.rat i chani. 5, [ ' eferred 5
to as a main boﬁg%thgl ‘gﬁr‘éﬁ%ﬁ?@@@&ﬁ eecggallgg%%égih ;%bezf&%ﬁaﬁ‘?%lé‘zf’?‘{‘%sﬁ& 2 on
the main $yrdaeemehintedRSpsiich Lon b Mdihbfast 8PsubsthRase THid fbf ks feRpRINS ON
pi ece 12. Next, a release filmrenoval nmechanism 16 is used to renove

rel ease fitansitempRedreherdifig btepr elibanain meictandiomuns & asca 123 nocked ape 17
which is a single-faced tape and pressuri zation chapi sm 18.

Pressur | zaPHBTARacR BAT tfawBSrt@é%éEyaﬁoa A giephantEn dir f 64 S6P 1§ 55eRSA t ape 17
agai ngt pi tratevk, MWih: this, se, fi.d [ hered to
sti ck? tapg&%%%?ﬁ%ggg?lgisf)e%; S‘%Llﬂ%:%félst’?g%glljf %@L@}ﬁsfl?gmgio]naﬂh?gka@?up devi ce.
Ther ef or e, sy op st Gl Z atlhQhis BRpNRHas kD] Mdresnsodyiedd BN sti cky tape 17
after release film1ll is adhered to the adhesive surface of sticky tape 17,
rel ease fil m 11Nest, arrelgeseddmfremaval dimsbaniem flpliswsed tagemevecieleaseafen 17 noves.
As a result,.only adhesive fil.m 10 renains ubstrate yth this, the
a0 ng SR fir PN E e AU R R AES attdyans 5 WHE S anGelaiesd ©Pe ot et ed.
4. 2 shoys,alid4iBYnRbais o ohYRhrSliRRSntdhahSRPRCLMEs B MilesRESI L1 ONS
2a-2h. Fig. 2 is drawn as such to show affixing states of piece 12 in the
abovd{desc surferd of afidkyxtapg1 5 bgginst pleee 1 2 opculsstyatdobndiih thisereleasclmril i3 bondi ng

step and the peeling-off 20 step).and affixing_ states of piece 12 in steps
bef ore and 288er et tor igkwtanedi’ng g addition SHCsttta%%ai Scakeihmepy a take-up device.

Therefore, when pressurization mechanism 18 moves away from sticky tape 17 after
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
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 is, 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 2¢ 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 1 before the tenporary bonding step is shown in
position 2b. A state of substrate 1 when piece 12 is nounted on substrate 1
by hol di ng mechanism 13, that is, a state of substrate 1 in the tenporary
bondi ng step is shown in position 2a, 25 A state of substrate 1 after piece
12 mounted on substrate 1 is bonded by bonding nechanism 15, that is, a
state of substrate 1 after conpletion of the main bonding step is shown in
each of positions 2c and 2d. A state of substrate 1 just before renoval of
release film1ll in peeling-off unit 9 -10 is shown in position 2f. In
addition, a state of substrate 1 when release film1ll is renoved by rel ease
filmrenoval nmechanism 16, that is, a state of substrate 1 in the

peel i ng- of fis Sk &P InSHRMRWRLT NIPRRIAOR ste ofAuBkiedi€ 1 RearreleARUIM NGsof chip 40
on adhesive film10 is shown in position 2g. 5 In addition, a state of

substrat e lreafotved by hdlgnselOlm sencoapinetleinismmibh)nba ds, arstaehesibswatkill imthe 0, t hat
is, a state of substrate | after conpletion of a die bonding step is shown
in positi ofpeong-ofistepy shown mepositionydeng step performed by affixing device 50

I's shown in posi isgagébefgf’e %&éfngﬁlﬂ@t@ﬁ%rg%cﬁgggé‘gféﬁ?go?&&BMQ%B&H@Q?PY a die

bondi ng device 6 own 1 n OW 1's 'shown 1n poSitions

2g and52h. Idhdditdd, & statesisubdraee | adbediiy €0 {5 dompléiblyhyountetomidhegivetihani sm
20 provided in di e bonding device 60. D e bonding device 60 will now be
descri bed ukd,nbgtis, g.stae of subatsate| leafter pinpletiompbn digtbondngsiangs oW ® 90 shown
in Fig. 3 usec{.f ir%a met hod of nounting an el ectronic conponent in this
embodi ment , Pa49%4thg device 50 15 shown in Fig. 1 and die bonding device 60

shown in Fig. 3 H&;o&?ﬂﬁ'aﬁ@ciﬁ@s@é‘%@rf@&ﬁéﬁrby aﬁ?ﬁﬁ%ﬁ_@&igﬁ soMi&Roth ngéd&ﬁa/gssng step

i;s conpleted, the die bonding step can be successively perfor
result, a whotee2{pamicths didflemdimguendp payfoameé be atdiobindinpodgvareedtshown isbigsgrate 1
is reduced. .In electroni¢c conponent-nounting device 90, two transfer _rails

21 eaéll havflssgribed bripve ipsSPRRR BPHIjORY FeANGIRD. f &rtvp 4P & eerdieraghesiefilRi ng
portion 4 aggd b§i h?no%%f?é &gcﬁ%}@hcfo Sroovided 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 rails 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 rail 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-nmagazine 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 1 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 1 can be transported along transfer rail 21
fromin-magazine portion 5 through affixing portion 4 and die bonding
device 60 to out-nagazine portion 6. -11 Wen di e bondi ng device 60. and

aTfixing devi ceyi. ot SouH oA PAENALIPEAS PDRLHAT Baordyher o

out - magazi ne portion 1 XI'ng devlce Is Ti1rst from

af fixi ng peioiwnOin Fg. 3TBeAmagdiAndptdons dahxats &ideS0at fing ethchdd &bl Xi ng
device 50. Thereafter, out-nmmgazine portion 6 is attached to di e bondi ng

devi ce 60. affiringlyiostich 4i t Tiani, die, bosdingtdesiice 68 itwttached whiffxiag devaeted t her eon
i s housed | n out-nmagazi ne portion_ .6. Accordjing to el ectrgni :

conponent - ?Iﬁﬁéqﬁgo‘géﬁ?%m@@"ﬁ%@ﬂé ilsnatfaﬁbedr@tfjrﬁ%go‘?ﬁgng feies éj%g%ﬁﬁhlél ectronic
conpogent §:n.1:RAi I it o B LX1 { 1die: | i ng
dovy 08 60 Satigh s BARACY Walhe BN AFmBl Attt hEfedth BICnALBine a3 P 1 m
10 10 fursher rapidly and with higher accuracy. As a result, a total tine
required for a series of steps regarding nmounting of an el ectronic
conponent, t hat Aicgordigdy elestronigecompenprt-mawting deeige 9 wseditni the gethadiad cycl e
time can furthe

A A
15.19 of dbendiwndéviee slext ¢Bufied éBaddothdri ehigkoRsh bé affikE&to hdHebivé ilm The
af orenenti oned tenporary bonding unit 7 and the tenporary bonding step wll
now B desturtheedapidly agd Fithhigher 6ccutacys hdwra resultriagstal Ymé requotediforya seehani sm
13 for hol g. srltgpsar%garg})n\g rrnlgunstglgsgfragte?ec%ronic component, that is, a cycle time can be
decreased.
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
o 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 25, 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

-12 -



and an i mage pickup nmechani sm 14 for recogni zing substrate | are provided in
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 recogni zing piece 12, a cut nechanism 24 for cutting
adhesi ve tape 3, a feed nechanism 25 for feeding adhesive tape 3, and a
nount i ng base 26 on which piece 12 is mounted. 25 Since hol ding nechani sm
13, imge pickup mechani sm 14, inmage pickup nechani sm 23, cut mechani sm 24,
feed mechani sm 25, and nounting base 26 described above are constructed in
a detachable manner, positional relations thereof can be changed. In

addi tion, gblgfpr(;\%ééi' SOmBPEHAR acig%ﬂ'%jgﬁﬂgmbmﬁa érﬁh?f%nggrﬁg%ggi;ém 4is -12

novabl y provi on novenent rail Ag mec anl sm ge pickup

nmechani sm hkckanismi ear mdepidepsiidem!yodf easic bthet feidedby thedetasntmay epent rai |
22. Therefore, each of holding nmechanism 13 and i mage pi ckup nechani sm 14
can rove i Ahergfarpresch bholdmgseethenism 1y apénlrp@m@waneqhémam %aaéﬁmwgn

di rection of, trans erefore

crant om SeEHEBhal Bl IR, i aadt %dlﬁéF Ioh P aeen 10w and
an i mege p'lrﬁ‘lgplSt?ﬂer@foré‘ﬁ%%ﬁn&b&{ahﬁmtﬁeaﬁq Bl'gﬁtﬁ%hfécﬁﬁﬁ'rﬁlﬁean as shown

in Figs. 4- di ng nechani sm 13 can nove a Bn venment rail 22 between
a positi on pafforrm mhmhlnrtgtst@ &ckeanlizhage pickap step abeibsgntially the sameumeed, and
position 2 on substrate 1, in which piece 12 is to be affixed. |mage 10

pi ckup mechani sAf additgn alsré%wﬂ Frblffgér’ﬁ erhplding meghanism Kbean A Ha8% 26 on one

side to an, KA Htolral29%e%ee%@§?%¥tgﬁr27slnqgmklppl%cé%%LLR Qﬁér%%mgoc%t 1s On t he_ ot her

and, imge pic mech recognrztn a e1s rovided in

el ectroni ¢ ngsuARANe posxitH 2 BE seittatee], %Owhi%ﬁlp@k@@ 1IDNREEHPAEKSED TBGEE&Ni sm 14
for recognizing t he subst rate. Wiile inmage pickup nechanism 14 for

recod® zi ngickBp meshamutre i ¢ geremoze flograpendqreomdiomguntingdmen26 paiohe side té nage
D o e Gy AR LIS bR GRS, Lo 1o L1, 2 post i on above
movement rail 2HafeldiRg Bahd, Y FRENARESINAA 23 for recognizing the tape is
provided in electronic compdnent-mounting device 90 besides image pickup mechanism
14 for recognizing the substrate. While image 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,
c 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 25a

along a width direction. In addition, in this embodiment, a punching member (not
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As shown in Figs. 4-6, states such as a state of piece 12 held by hol ding
mechani sm 13, a state of adhesive tape 3 cut by cut nmechanism 24, and a
state of adhesive tape 3 fed by 20 feed nechanism 25 are recogni zed by

i mage pi ckup nmechani sm 23. Each of cut nechanism 24 and feed mechani 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
mechani sm 24 for formng piece 12. Cut nmechani sm 24 cuts adhesive tape J.
Adhesive tape 3 is cut by a cutter nenber (not shown) of a cut nechani sm 24a
shown in Fig. 1. The cutter nenber cuts adhesive tape 3 fed by a feed
mechani sm i 6lt: [ ' ; Ay i j tJrent, a
o R R
cutter menhsre t dheyunthieg adhder vas tiagpbesiidiapp by phhthingre pbeion oftadhdshe
adhesi ve tape by punching a portion of adhesive tape 3 fed by a feed
mechani sm 2515 3 gqﬁiévyaﬁe@é meghdper 28hd TheeCubien s1embgr Ardithe Pupsang plembeigeE

i ndependent | y.. 5 | ddit.ion, feed mechani sm 25 includes a store portion
(not shown)pr %Qé%gaﬂ%agetb‘and storing adhesive tape 3. The store portion

can tagke up variguddiiondfee®mechdings DY chRIRE a 3tord POHIIA (ASt BXMIPES thising
described in which adhesive tape 3 is cut by cut nmechanism 24a of a cutter

syst em t heipcandtsearirgyathesivatage &. p e lstang pegtwnean ¢ake Upevario0s kmids ohed
correspondilpgg to subgtrate 1 and adhesive tape J. For this swtching of
systens, c FREYHERF Sm 24 and feed nechani sm 25 are constructed to be able

e e L
ecogni zi ngneshefisme4wif aleutier gisteen, MRchatet systda ahdb pudéhimpdydiengcadiresi ve tape
3 and i mage pickup nechanism 14 for recogni zing the substrate nove
i ndepEhdentswjtched eariespending kg sybstrdter lnandradhpwivediang 3st Epr Bvsaswikraingefogni zi ng
step. 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 13.
o 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
recognizes 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
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In a holding and recogni zing step A shown in Fig. 4, adhesive tape 3 is
first fed fromfeed nmechanism 25. Next, adhesive tape 3 is cut to a
required size by cut nechanism 24 in position 27. Thereafter, piece 12 is
hel d by hol di ng mechani sm 13. 20 Hol di ng mechani sm 13 hol ds pi ece 12 by
attracting a main surface of release film 11 wusing a suction device such as
a punp. Since inmge pickup nmechani sm 14 can nove independently of an
operation of holding nechanism 13, inage pickup nmechani sm 14 recognizes
position 2 on substrate | using a CCD (Charge Coupl ed Device) canera or the
| i ke while holding nechanism 13 attracts piece 12. |nmage pickup nmechani sm 14
25 can also nonitor a state of holding of piece 12 and a state of cutting of
pi ece 12, ideogrididy sieprU tlgovpomi Rig ot . 2 Ianhessths shatreinFig M, ghe mosihgwepaambvi ng
and recogni zing step B which includes both of conventional noving steps T
and V showthei TaCqENiang step angconureandy P§HoEMd Bhkelding mepchanisyhd 2pdgmageep U
shown in Fi% 11. In.the, step shown in Fig. 5 the noving steps and the
recognizinB g?%gwgygwgbﬁ%urrently performed by hol di ng nechani sm 13 and

i mage pi ckup NpehRRingMnd decoohizR\stEHIB ARGVA BLIRIGNS Z1iatd 1211 B BHlawe in Fig.
5, piece 12 held by hélding 5 nechani sm 13 novés from position 27 to

posi t Bon 2 nmehanisnsid atoweslfro@position @ epokitinnl 2 oni swhsfeatpil ck Op theottenhand, 14
keeps phot ographi.ng of positiqn 2 until pi.ece 12.is , nmoynted i.n position 2.
'n Lhi s ot FPASCIRICIPRRHARIT K PRhLoBiaRuEs OEPFSARR BURY PRGedatls next tine.
As describ G0k di r onh.c. t- t.L NG i 90, a
time requi ?rg)élﬂ%g\r{ﬁprgﬁfr}@?ﬁg gﬂ%ﬁé@fﬁ%ﬁir@&gg%ﬁg%%g%gﬁﬂ%% c}g@?ég(gg%&gtecause

10 convent inextalmerovAgdessiiel aboag) chebdrdingdo Hle2froMc abtpeadtumdeinih Wepies oy med,
s-shown in Fig. 5. Fig. 6 shows a step corresponding to conventi onal
nounti ng stdineseauistthior mouptipg an geethenia cemponeabeandisisstiiapry Resaessnvent i onal

(o R Pa R A Tl bl 8 oGP LBB SRR G5 12
Fig. S.
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

25 bonding step of the embodiment, and therefore a time required for performing a whole
series of steps is decreased.

The step shown in Figs. 4-6 described above will now be described in more

detail using substrate 1 shown in Fig. 2.
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position 2 recogni zed by image pickup nechanism14. In this step, a first
piece 12 is nounted in position 2. That is, the tenporary bondi ng step of
one piece 12 is conpleted. During this step, inage pickup nmechani sm 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 described above, a nunber of steps is decreased as conpared to
a conventional nethod of affixing an adhesive tape. Mire specifically, in
contrast to a conventional tenporary 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 perfornmed in the tenporary 25 bonding step of the enbodi nent, and

therefore a tinBikeglécéLrh dremqarddinposgioas Mad2g S eThepsheltling tregrhanism
decreased. The step shown in Figs. 4-6 described above will now be descri bed
in nore déd and imagerpclspbaeahaniemil 4sieopmrocate dong transfer raib21, End precepl baws 12
are nmounted in pasiti.gns 2h 2 Then, | di ng, nechani sm. 13 and i nmage

pi ckup nmec HQHP@%‘&EO?IE?:‘?S&ZW;% a&éﬁrﬁa‘g?rah‘gg’é‘g n?egp?mﬂﬁgéﬁg]‘%?%@% are
mount ed i N RERIALONS & BEfle 2 AE4iSN 2l S BRAPARE MBLARqnd | Mage
pi ckup negﬁgﬁis%$T4r%§%i%ggégp§ggﬁ§%ghéféﬁ§$efgﬁa?F 21 aga?ﬁP and pieces 12
are mgunt e@ositios JrogidtAdonHalding mekcRshistidB dhd fmaprglickupanech3niamd 4i famper pi ckup
mechani sm 14 further reciprocate along transfer rail 21, and pieces 12 are
nount ed i nT§sd¥PEateatongransfar g 21, prd piegessi are monateddn positens Jaamdidd in al |

of positions 2 sub 1. 1t,1s ta be .not t hat, . though hol di ng
mechani sm ?‘ﬁ ahrc??"gf’ r?glgecgﬁt L%él%ﬁo%n)}ed %atllrﬁﬁoglﬁlan%ggréég%st“}aﬁ N1l is used in
steps A-C of thetisespehafed thANtongh ibRheSHENanisM l3l@lcﬁh§€iecc4125by anot her

hol-di ng mechani sm may be used. In addition, as shown in Fig. 7,  holding
me¢hani sm 2B8racting oelesse &lm il p ipagetiimptep9 A-C af eaémpareryt bandirgstepastedwan inoad

o ecdDlo i il bk pboiferchaldpe FBERAuiS B9 o7 C8bor (fon 26 i ncl'uding ip jig 28
I's attached to 3RahkiBRMdsisRBwR h FreNf folBRE tleBRanith 1 idchideSd tib HoPridLRS
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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15 portion 31 in a novable manner. Load portion 31 has a function of
achieving reciprocating notion of tip portion 29 (including tip jig 28) and
shaft portion 30 in a vertical direction. In addition, in the tenporary
bondi ng step, hol ding nmechani sm 13 noves shaft portion 30 downward for a
predeterm ned stroke Iength P shown in Fig. 7 to press piece 20 12 with a
predeterm ned load. To attain this novenent of shaft portion 30, a load is
applied to shaft portion 30 with magnetism As a structure for perform ng
this step, shaft portion 30 and |oad portion 31 respectively have nagnets
32a and 32b. Shaft portion 30 is fitted into |oad portion 31, magnet 32a is
attached to shaft portion 30, and nagnet 32b is attached to | oad portion

31. Shaft pRHormed H0miis bapvesd ubipear ¢ha icir?bordmpsey ehillfdw beidegribegul si ve
force repulsion and attraction between magnets 32a and 32b. It is to be
noted that, hol dhnshovecindigss hand 3nbgnding/megtaafsm Iois rreovidg@linupaia bandiagd
downward with an el astic terigl such as a, conpressjion ri,.Nn npt .shown).
Ater the 1Dy SR HHIG ST SOSePbIaeABO08 (T B ah ok TP R GRiTEp |
-16 perfor [ ' di it ' L F be
described.nﬁgns 8gﬁh?ﬁpg?gs?g%ﬂgkgwgytE@%ﬁ?ﬁgmﬁggﬁggfgﬁ?%gﬂf2”%#%@?%%d in

mai n b®ndi ngh a bicridingBbasBondi ng mechani sm 15 can apply a | oad | arger than that
of hol ding nechanism 13 to adhesive tape 3. Though it is not shown in the

drawi ng, subst r abdeptingsmeghapismd noshemny 1SR AWIdAY ob §ach ofANPIEIBPGSHRE ARthi sm

bece 15 sk PoRUBELRE" | BikeF 39t b P b O RR TP s flon bhe ARREAEY D2°°
nmechani sm Jhb@nalker e Thatfss! ddelilé fnd 90 eanaddhelosubsrab ) shéRledsily. Mt B

gasily. It is to be noted that, the heating nechani sm nmay be provi ded on
hol'di ng mectedrimteditban thelizabog dienlgpnisac map bs praviddadronplicddieg ofechanisthildgrbase 26

be. delir i At EdBELRTISHO T PR 6! mBuhes RS AERT He GGV Sechant sm 16 |
shown in Fig. 8 p&RL W A8t bl RERLLING- G btep will now be described 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

18 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, a substantially

-17 -



unit 9. Sticky tape 17 for renoving the release filmand pressurization
mechani sm 18 15 are provided in release filmrenoval nechanism 16. In
addition, release filmrenoval mechanism 16 includes a peeling-off base 33,
a take-up roller 34, a color sensor 35, and a detection board 36.
Peel i ng-of f base 33 is provided opposite to pressurization nechanism 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 film1l. 20
Det ection 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 renoval of only release film21l1l from

pi ece 12 hayifdteh prebsie tayiey appliediad stlcky tageel 7. cool i ng mechani sm cool s a
portion (a portion of piece 12 on substrate 1) which 25 generates _heat
during the peel madditien,ststigky mpeispppip Fechinsn (N9t skeswn)i PatRRAYINgEEshi sm 18 is
formed wth a naterial hawvi elastic forgc uch,as a fluoroplastic. Wth a
construct | orenah L uieRY el Wt A Shn g GRSR PRt Ty et ML AREERY

pressuri zi agndl GRchahisAY 96 defyn nFigddli tTMaF@s SthédHahid! nas & paktriffreddn
pressure can be applied to sticky tape 17. In addition, a sticky tape supply
mechabi sm (Thepais bbveels dreforamwdlvitng faed medl Ifer feeding stipikly tape Kt fogkseet pe 17 or

decreasi ng e tensile strength is praovided in release film . renpval
mechani sm £ EASASHAS andg ta;%ﬁ‘_é‘ptrﬁﬂ OL ey PrEERAIPE th ﬁ%&h&hpfgfeﬁseof reels.
5 The pali r{l%g??%ggﬁ&%ﬁﬁ%%% E%e%g_eed reel for feeding sticky tape 17

to piece 1 I xed to substrate and a take-up reel for taking up sticky

tape 17 to whi ciColed ass 35fis brovidedrrmoscheklimyrofiibeees 31ahdithe taktbarpadel. Col or
sensor 35 is provided between peeling-off base 33 and the take-up reel.
Col'or sensdéwol@sensprgSdepsensonwinich cendeiget ederscoll bersforgheleesediim 1 r@ndgse film

L1, D |y Bl JRESF T 088 Pl BB bR A 00 |
S Y LSS S P R it a1 s RN o
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 1 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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When col or sensor 35 detects release film1l, a step of affixing chip 40,
for exanple, nay be perforned for adhesive tape 10 on substrate | from
which release film 11l 15 detected is renoved. |In addition, when color sensor
35 does not detect release film1ll, 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 wthout being released, and this operation mnaybe stopped.
Furt hernore, when col or sensor 35 does not detect release film1l, it my
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

war ni ng nmeansurstebhardsapi dyugzelor seleitr 8Steiven wihen raleadé fiki dtvand stidkygtap817 s

provi ded for nore accurate detection of the one color applied to rel ease
filmil by aEolr#nsPaEasscgsolonydiferest EBompash pEer aisirespecively (ndae to Feigdsehe one
col or appligd.ta rel.ease fi,lm1 | is applied to a surface of detection 25
board 36 o 1p%slilnagﬁldtstk)m%’ tgaPaé%'of sticky tape 17. Detection board 36, however,
is not an essertisab RIRMERINhatOthduBR aBEQFRNEpd NUEMREs bodgent 88£ 4 tREdaRPOVeE,
according to el ectronic conponent-nounting device 90, whether release film
11 i s & enpwtdcture whede sidhesive thpe Haying a single dayer Beudtieeectsed, the t@ebrgzaffat el y
and rapidly by, color, sensor 35 even_when release film1 and sticky tape 17
are 1 ranspalEesisABOE MBY SOLHY PRIERES PSR ARHIBIPRERY BPRSIRE SRty el y

applied to Io! I . [ S that ,
tﬁgugh adhetrslig{rllgﬁlts[goggrr{? él%rFl‘En éﬁ/ B;‘@gﬁ%rgfe ﬁ%n?ﬁﬁgdslﬂ%n’tav%})@@{/%&%egt%u teu3lr1ig, when
an adhesi venct lipitebay thegwa-aydrgtraciude @hd ftmaichd multdayes sighictiideéngleding ag- of f
gtep descri bed above may not be perforned and only the tenporary bondi ng
step and tleast HEehlapkdi ng step may be perforned. In addition, a structure
of adhesive ta 3 S ..Nn I /1t e. il ruct it may be
a mul WI ayer s!to ﬁ&catdslﬁlémi %E?Au%mﬁg&g% gucgﬁs{ergtéetlé !t\ﬂ\%?i éé%\?tgsglréﬁesf%fg{s?ep bgogigrln %Ilgtt)n, g
when a fli phiguPmaybsicineed ¢h $456¢at83 D ShMP I onhedtibnidictrogspodi ment,  chip

40 may be nobunted on substrate 1 via a bunp (connection el ectrode).
Furthermore, on an upper surface of a first chip 40 on substrate 1, a second chip may be
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.

-
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Furthernore, on an upper surface of a first chip 40 on substrate 1, a second
chip may be nounted via another adhesive filmhaving adhesive main surfaces
on both sides. Although the present invention has been described and
illustrated in detail, it is 15 clearly understood that the sane 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 terms of the appended clains. 19 CLAIMS 1. A nethod of nounting
an el ectroni ¢ conponent, conpri sing: irst step of nmounting an adhesive
film (10) having adhesive main surf ﬁﬁﬁ%é bot h sides and having a rel ease
menber (11) attached to one main surface thereof in a prescribed position
(2) on a substrate (1%' éh? second ste(g of bondi ng sai d .adhesive film (10)
mounted in sai d. pr&JB7BRAT MGPEIRS Y eleSsonccampapelt, FATPLIRE (1) using a
bondi ng nmechani ' ' ; ' il (1)
to a sticky tap@g(f‘{%:%ep é@ﬁrr%‘%}?lﬁlgqud‘?g&rlg%@329%%%$%}%ng?§ ﬁﬁlgg‘? gpgrghesi ve
film (10), bathdideeand hayinmi yeleme eherbedh €ldi) aetadhiet mo phOmaorsushcel thenddtn at e (1) ;
and the fourth step of nounting an el ectronic conponent (40) in said
prescri bedPrepdibed Pestipnf2)Qna ﬁsﬁa@d%si ve film (10); wherein a device (50)
for performng i i ¥ b t : i . orm ng
tH sgcgr{d s%%l? é@bﬂcgr}mr{gdsa% aﬁﬁ%ﬁ%ﬁlgﬁ%@?é‘lo&ﬁte@qg )salzi Sp%escg;gésc{

said fourth step are pro ntegrally rst to I'r eps and
sai d fourt Bosli@n2ate satl eesate/@)) sing b bondms mechafkm (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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