DESCRI PTI ON  Met hod of Affixing Adhesive Tape for D e Bonding and Met hod of
Mounti ng El ectroni c 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 nethod of nounting an el ectroni'c conponent using the nethod 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 atpash@drri@ieto. 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 substr t hoI n Thi. s stepls referred to
as a tenporary bondi H\Z‘ t%ggé’ﬁ ﬁ‘gh Sg‘farri afnr@‘e lel[\ n the substrate is
bonded to the substrate tMeﬁog)gpg,[dwtm %hj%r@onygotngmt his, the piece is
affixed to the prescribed position on The substrate. That is, one nmain

surfate of Tahnichh&sdlde filmis affixed to the substrate. This step is

referred to as mai n bondi ng . Afte s..step releasefllmstlll
remai ns on a naf if PISENE Yventymn f@hﬁﬁ%&%ﬁ%ﬁ%@ﬁ#ﬁ@%&n@ syGritRcRr 8 t he pi ece

contactin &n'&ﬁw%ﬁ%hﬁﬁ arPelechBRl conptink ity at;@\?s%ﬁbéqnﬁd ﬁ;%h g?deasfe the

releasefl mor‘f’tepleeont ustrate efilmis

adher ed t caridhe ashétaky of m@&ntm'ﬂ'lﬁhr@étftmm cdnfynesttusitig)thé ﬁﬁ%okif‘offaﬁ&ﬂﬁg gired so
ag( to renmove the release filmfromthe substrate. Therefore, only the
adhesi ve fadhasiverap #& meHnt the elsatsarie spmporit ongisupstiase.referred to as a

peel i@g Ofﬁackground Art

A method of affixing an electronic component to a substrate using an adhesive
tape has been conventionally used. An adhestve 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 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

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 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
tape 104 i seputAfter the geglingedft step.gheipthar mpinsiurfaemoflhs adivisiva filthiisexpwsed. ece 103
is forned, mhicghinc udeslan adhesi ve fLInﬁlcga andha relea?e film 103b
attached t her et SPCFFHEH: ALFIECEOMOPIRODGRY iy 2R 50 HerRiher AR SHIAH LG  As an
exanpl e, a ki fa £ i 14 lding
mechani sm ?L(g;lé.gl%l'ﬁi%' S?Eaéq%stﬁf 15%@{;35?990_%@@&'5 lgﬁ) ru g’fegroﬁghg%)bgggtegg lt%lg} ing step
S. 15 Thenadhasivs filmintémposddghertBetwiaad. di Tigs step aiefesied 10 4s adid Hondge spepckup
mechani sm 102 integrally nove from position 105 to a posjition, above a

subst Pat e 100 wit bmsthededt memting pe elsGirorit GPMPORARE ARFESSHRCERPOVIHi s step as

shown in Fig. .10 .is.referred to as Vi ng~step T.~~Fhen...as shown in Fig.
T anen r L ik S BURE sk ent TR0 B 2005t sTe bl cicu
nmechani sm 102 r ge@gnRk#esedidiRs 'tédx&ﬂa%rbo%ﬁi?@sfe%t, & hdQthgl HediBhisA 10NGnd an

el ectroni c conponent is to be nounte This step as shown in Fig. 11 is
referred tonags pickupenashanism g2 stoyp indegratigras shows noligs. i9al Fi g. 12, when

i zi t U i | et ed, hol di hani 101 and. i i ck
reGhani m 102 | RESTERGF Y ROPRTESIeR TSP SAASBOPE MO8 SPGB 1 on

recogpi zed in rgﬁg{ggé' S*H i ) U [eSi ; | JaciFd 0k is referred
to as a noving step V. O‘?'ﬁlelﬁ,tﬁ%gsg’ %%%%gﬁvﬁkﬁ%glﬁllggﬂ&ggrggﬁgid%lzneglga%naechani sm 101
reaches t heogitiwi 1050n Wahaohig o piecepl@siis foomed eohighinckdes in sdtesigafithng3step U,

hol di ng mechani sm 101 nounts _ ) )
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



-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 bonding step as descri bed above, five steps
as steps S-Ware successively perfornmed, 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

mat ri x typelehetobmmomsqrhednmemtlamdn suhstrater 100. The thas sme pidre W08 as adhgrad a | ar ge

nunber of roni.c_copgponent.s Qn a nmatri x substr rapidly and with high
accur acy bg"c%‘ﬁ’égatﬁﬁ%l()rrpgﬁ{saﬂﬁp ‘}?)Feg Fedhio al’?"??fmﬁ h entl onal technique as
descri bed abovey, g éoﬂ?e ﬁrterﬂgé}gfy W&@%eﬁ%é@é— f%‘gte E@%Z pi ckup

mechani sm 102 are provi Inte ore steps S-W
successi vektypmermctceséB/e@ peeforthéd, a@@hamm ineffigh®wl 3 api dl y each of steps
S-Wi % performed, it_is difficult tq substanti al | )&decrease atine required

f or whol e t eRBGREPYCHBENIlhdrpaness Patant LavipgQpeaiNG: 2001 1135¢° 3 @pe&l3 per f or m

t he t enpor g[y ;¥0 bondi ng step because, for exanple, imge pickup nmechani sm
102 cannot “pertorm recognizing step Uin holding step S. In addition, the

tenporary peiisige of @R Instn@dn be perfornmed with high accuracy when a tine
required for each of steps S-Wis excessively decreased. That is, the

t enporary Buoehlemg tgtbe;SObeedrhytthbdnpentfm med rapi dl y and vvi th high accuracy.
25(1n addition, thoug% ?tﬁ S sﬁ nin the dra 9 sti ckal/‘ Plpe and
the rel ease fi PHCGSRY feAudtioa OgééFli’ gt eb}?afs §?%B‘C£ﬁac?n$ a?‘f]é'brgflérhfece &Pt or e,

when jgn | nfarséﬁs%qté@fnasﬂétrixst%/pyﬁ%g: uérﬁgq}ééﬁ Whict Bfible8 hRRBEng bf Makgom t he
ecte

adhesi ve tape cannot be de
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 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
(@]

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. m®moifl afbhereieass filnhky theasfeared sengent | Theréfore themiaatiode @mpenhotd of
affixing an adhesi yve tape for die bonding which allows rapid and highly
accurat e a¥ngheqpfbred:tadhe pdhicsive taneanagd afigrafivfing af the aRkesiuedaps 19 f or
di e bondi £ Sﬁaggescribed position on a substrate. Another object of the
present invention is to provide a nethod of affixing an adhesive tape for

di e bondi ng whi BiltRkhems sihePh deded e he@ornifg b Atephtaffingithe aligase tagdtorenber
of the aforenentioned adhesive tape tor die bonding is renoved or not. A

further obfhesebsttednd apiavicsrfor perfarmingomstes of mopning e elcirenipedmppnendunt i ng
an electronjc onent ich allows rapid,and highly accurate nting of
The el ect rOnIHE sCbGRBIRBNES SerCabed ot w ano e opaiian BB SaE prgTly
successi Vel fRRkd AT avel). | HeRllSre, b R rBqRfFoPE WHBYPePHioh 38 mountin

af orenenti oned adhesi ve t'ape for die bonding in a 20 prescri bed p05|%ion on
a subst r at thetelzctrosit epmpbnem cadrion e bereaskéct r oni ¢ conponent in the

prescribed positjon on the substrate with the adhesive tape for die bonding
i n(teer posed t heﬂé%%‘ieé\?é'%ﬂﬂve%%‘% “F%F IBYICY] ‘?fg}g? ﬁl%miﬁr(f?é?r pf‘ﬁal%fn?mt%d of

affixpng a&g@&!&??ﬂe\/pﬁ&eﬂpﬁlvte&{onqg % P@ggierégm%gﬂ) of EﬁQintg%naaﬁh@s%ecﬁfwe faiof the

present invention, Tirst, a prescr positiron on a“substrate Ts recogni zed
by an i magendjrigokhiph abeharupiinand Highly acnrae bffisingeoffthé afohawinfignatifdissive mai n
surfaces C)‘{e]lpe (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



both sides is held using a holding mechanism 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 rmechani 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 ff erent fecognititreoftthe posstobed psajopl | &te holdmgstéobknisth apdtheAmagd peiityesi ve

t ape havi ng adhesi ve mai.n syrfaces on both sides and having the rel ease
menber at { ReHEASTYmaYRAEReAdeBral sact ﬁ@%éﬂf the staproiyecpaniFing andyle stape.
Thereafter I [ enoved fromthe adhesive tape using the
sticky tapgf.ﬁdr'ﬁg%?lee %ﬁlg@ﬁ%ﬁ t%éfobg Cgase menber is adhered to the sticky tape
or not is detechecbriibicng tite 2ethol desiBs®ibovida A6 @Efliine férotht BrRpragt hod

descri bed above, whether the rel ease nenber is renoved or not can be

rapi dPy deresegmzng the presesibhddostiomandnthe sigp @f heldingtthe adhesize fisogambe accor di ng
to a furthgr asgcﬁ;t of the present invention, first, an adhesive film

havi ng adh&{%A8°tmi n surfaces on both sides and having a rel ease nenber
attached to onerfiigsdidraBild e £lsopRRhlRebbitick RBoRAASE dBa POSI i on
on a substrate in the first step. Then, in the second step,” the adhesive
fi | m nount esgpectrofithepesas arnichioh, pas icdioois first dpphietetd 4 @ldakemsmbat r dthenusi ng a

bofndi ng nmechani s Thereafter, in the third step, the rel ease nenber is
adher ed t o23PthesicoloEWhighyis d&%ﬁﬂefit?%mé cplos g %mke%mgtr%tqne} mATand only

the aghesi yg il @ ie%a{/i?& iragf?%li)v&kl?agla §?&?§c;§]§’i §%th1§ﬂn%'é, Rl [3%[&”” 8 .r%l@?sef ourth step,

an el ectroni ¢ conponen prescri positron via the
adhesi ve f inefberattiRied® drrm#ie shdidei theediie affixe$to 4 oubstrhted 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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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 medi 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. 1 is a plan view of an affixing device used in a nethod
of affixing an adhesive tape for die bonding in an enbodinment. Fig. 2 is a
per spect i vieowtedotheapdbetes filat left pavthagpbatiatgdmesiiately afien rampyaled thheret o 10
by the aff|§ E:g%dewce shown in Fig. 1. Fig. 3 is a plan view of a situation
in which a d|ng device is coupled to the affixing device shown in

Fig. 1. Fig. 4 T Rrébodl A0 JtRér FIRIES FAL6s %&ﬁs%@&d@int@oés%m %’e%n‘?ondi ng
step performed by the affixing devi ce shown in Fig. 1. is a

di agr am f onveheiso wibbeapnze Bost appacht frhm thefml@mmg/ddwmdl degcra:m@p ofphe: f or med by
theafixin devi ce. shown |sad|a rqfor descrlblnga

step Of th@ $eShiTyPaHiap ‘ﬁlbfﬁ‘cflaﬁ?j‘ QEQB’““SW‘B‘F 3690‘?1’1@ RVH§Sdevi ce shown

in Fig. 1. BFkﬂDeslri’ gmﬁ ﬁltﬂgb@%m a hol di ng nechani sm of the affixing device
shown in FiIg. 5 is a |agramfor describing a peeling-off step

perfornmed by t hanf fslaxplmxgv1edieofaﬂaﬁ$>hmg\ﬂevix¢’e dsed in d metod.of Affixsngaardi agr am f or
describing an S ste of a conventional tenporary bonding step. Fig. 10 is a
di agram fo%dhﬁ%!‘éf‘c?apﬁf‘?{gjl%lbqn@@%ﬁ apfembpdin@vent 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 1s 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



25 bonding step. 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 describing a Wstep of the conventional tenmporary 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:
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 nechanism 19: die bonding
unit, 20: boedimgsap ng mechani sm 21: transfer rail, 22: noverment rail, 23:

i mage pickup hapj sm ... 24 (24a, 24b);: .gut hani sm.. 2 25a, 25b): feed
rechantsm 26 HBunt iginen okt 2 oF sl P ES 053 S85arg pnr 11 on.
30: shaft mmdgcg&,pal: | oad portion, 32 (32a, 32b): nagnet, 33: peeling-off
base, 34: take-up roller, 35: color sensor, 36: detection board, 40: chip,
50: af fi xi Bepcdipticnef tBORefirendedBignng devi ce, A hol di ng and recogni zi ng
step, .B: 15 novjng and recogni zing step, C nounting and_recogni zi ng step,

P: stPoke IengtL,S%Rﬁ@:tQ?SlQB f‘P’ét%,gdkl%‘i’F" 13R5 ﬂi?‘\egx%@%glﬂnsﬁnmm&}%ge pi ckup

hani o] St ' ' : terels £ 04:
adhos ve | Bpem (Def fagtt forugl N ERNEAN (it AL, & ErRBsRuL LA o

recogni zi ngeelih@pff uMit, h\edhgsied i, 1 Wreldasefilh) g2 spiege, 1 BesdldiMpaeshdniym, Car ryi ng
Qut the Invention 20 A nethod of affixing an adhesive tape for die bonding
and a net hbtl iBagamieiin mechagismell &changdimiganeshbapsmelft release fitm megmevelan enbodi nent

RIS T R A R R T LA
10 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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adhesive filmto a substrate according to an enbodi ment 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 enbodi nent. As
shown in Figs. | and 2, affixing device 50 is provided to affix an adhesive
filml1l0 to a -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 fipositibh 2a0f assubstratade wireseve filn Whisased tof hpwed semimadictor bkip. | n

addi tion, dhg& l.e-faced. film having adhesj ve in

surf aces Raryulelads af oy )i Ade &) cIecHBBE CarBORert &n Shpsace to one
main surface OfA%thgsde‘Oi% fsil; H&IS 220e! 8xft’.' oR fgp Jtfindd %dh%glvé& EReoh gy, main

surface thereof |Im ¥or pro i ng the ot er mai n
surface ungiede lmapln@& desired Bize ed’ﬂa@ IMacloﬂémdheaveﬁﬁlaurd acediebohdingdhesi ve
film10, and |s al s menber which is attracted by a hol di ng mechani sm 13
when Pi ecematgria san%\;gl@ase/fflm Wi asg 1gegsecersberaviieh piscaflingd 40 £achdtp%i g porti on

4 for 21 AR PLARS A8 9o iSOSINARE L iAo lil: TRSRL AR POLELON Pl

provi ded on one’ Si orlng su

havi ng pi eﬁ@sIZTa&fef@feoman?rs@baratémlsaaiﬂxéd t@rbne&ﬂalﬁ)'dlﬁrfa;bé offagtaszivesilpord i on 6
is provided on the other side of affixing gortlon 4 for storing substrate 1
rt

after haviag cadh&is\aﬁmedltmﬂmotéq&rfm&ledwtfm ¢reof. Skdeasafin 11 js mem@@r

transporte zi ne. portion rtion 4. ereafter,

bl e’ 1 | r Bl FBOBELBRIIRER fhat obid s a6 HBE i e e D
Thenjg SUbﬁhEﬁ%@ﬁliln \ S anf3NARCE hieehbkF Gb[ﬁcﬁféc ét%‘r'a&gd ﬁgﬁtﬂo%émta&laﬁiéhf rpgazi ne
portion 6. In the 20 affixing step, substrate ves along a substantially
strai ght pwhmlmEW&ﬂﬁa&mmnwdthe af fixing step can be performed efficiently.
It is to be note tha af fixing p rtion.4, in- ﬁz%ge portlon 5 and

out - magazi ne p vigee p;rfWP@é S abkERE BORION 4 Ixing piece 12

substrate 1.  An in-magazine portion S 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 is to be noted that, affixing portion 4, in-
magazine portion 5 and out-magazine portion 6 are provided on each otherin 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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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 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 peelinget] uniah ager pravigedrendtiiting penioncian thie ocdeafigeda side péoui r ed.
Peeling-off unit 9 is provided to renove, release film1l fron1gdhe3|ve
film10. | MASREREPHECPSrPPaN &side af Pgnagssee PRELOME. bheYired CRAYTARY DR

affixed th haV| ng
pi ece 12 aﬁ Pﬁsé@a Eg)rn gffﬁg uﬁgv dglbm cr?%{)fgﬁglrtl? sa%?{()klpgdwgaé%@#%lelrﬁgﬁ&e ecause
both are fap ﬁﬁdncfeﬁfenﬁtkﬁfdoﬂ@arﬁb@&ﬁanaé@as]requd'dm e@eblidfoff Onif@gagiovRiep@s t i on 5

and out - naga2|neﬁfort|on , a plurallty of substrates 1 10 are provided
spaced apare¢mévegaieasecimot hispmiadhesixesilm Kal d| rection. Aplurality of

substrates 1 each havi.n hesive.film.1 xe t.hereto S i
o haeet e paltee g aaRBR S b kol Bevin hE S 17 B! fsto "
stored spagg Gutaiﬁﬁéatzuferﬂﬁl&ﬁé Gto@?n? %ﬁbétﬁt@y Eﬂéﬁﬁ@%g rb‘?ecEQQtaﬁﬁd’éd @hér@topr event

substrates 1 from being adhered To each other via adhesive film10. In

i n- magazi ndayoasicaterignthsimsereto, eatlh othier bérastedroels am fptmccbﬂorsgormg ssbsbtater htes 1
before havin %§H355|ve film 10 %fflxed t hereto, . Bt%gallé of substrates
1 may be stiB SHEEETRGPYLCR cﬁ“ﬁé’t““ﬂ@&éﬂ%eep%rﬂsg r 4PEaliy obsubstrates Lgher ed

Lo eagh Ot HRToblRe@GNRSh Yurf B hdh olfhr Al dioN airtlidrxi ng device 50 shown in

Fi g. has transter eac Ing a su stantlally straight form
whi ch are provi depluratitybf éubstmgepbeiatﬁmvmgfadhesm filmartsgfixdd theresuinststates 1
fromin-magazine portion 5 through affixing portion 4 to out- magazi ne

port| on 6. HEak«&thmésazmwom@l ¢ Fiéﬁ?élgéqf ahoye squref%% spbspeatesi lempstbestaredect i on of

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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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 nechani sm (not shown) is provided
on transfer rail 21, Therefore, 25 substrate 1 can be transported al ong
transfer rail 21 fromin-magazine portion 5 through affixing portion 4 to
out - magazi ne 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 nmechanism 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. Thied, initémpariary bendthignenitMipiecd 12 ¥ &t ted ReldbyhbRthgomnectahisst rate 1
is bonded to substrate 1 by a bonding mechanism 15. This step is referred 5
to as a math 2BSidnewnted BPOsHONR ehi saimijusidee absubstraiefli x ddisisteppisseteireh 2 on
the main urface of substrate 1.ln this ste rel ease fi 11 remains on
biece 15, Rt ShoParCiRRnder [ hisda Rl RbRPos Ee S Bee LMo dhelREve

rel ease fikybstkdte 1 iEB6RRA0 kiibsRatLTBY &boRdRS) ARLIEMKD 1 HaSTRs skp edefdrrige 17
which is a single-faced tape and a pressurization nmechani sm 18.

Pressfiri zatd asre maiohandisgstts. pMéstsss, piecabthssifisedio pssitibme endlie sirincky tape 17
agai nst pi ecg 12_.0n subsltrﬁte}gl. Wt{é t&is, rel ease fi.lm11 is adhered to
sticky t ap@iepe of ISRl onD thif PeRyreleagsdilmy I emalR R Rigfedy- a t ake-up devi ce.
Ther ef ore, when e | I ;ﬁﬁgﬂ 1 r i tape 17
after release yig%tmﬁﬁléﬁl%%g%ﬁ%?g??‘%% e ag%%ggtgwoﬁéag%ég@?ﬁy tape 17,
rel ease fi Reledst fil® retheval wedhidiaml e hes btickyftapem 71 hikh isd biaky-fickdeape/andoves.
Asa result, only adhesive film15 10 remains on substrate 1. Wth this, the
af fi xi ng s@epsfBizatgr mrehagisphls. adtiesspiieationgeechanismHE psefsey gnsadiesive conpl et ed.
Fig. sho f Xl St s of eight,steps.ln.re I.v I sitions
20”280 °F St ok SR el B BBl 8 Bty PR Y T3 T e
above- descpdreest to%fif:ftﬂa?@ 13t e dddneort etm?rtafeyl bengidndiptenaké-ng dewice bondi ng
step and the peeling-oft 20 step) and affixing states of piece 12 in steps

bef or e and Th¢refore, twhenp¢sswizagios mgshamsna 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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stepwi se manner. 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 ding nechanism 13, that is, a state of substrate 1 in the
tenporary bonding step is shown in position 2a. 25 A state of substrate 1
after piece 12 nounted on substrate 1 is bonded by bondi ng nechani sm 15,
that is, a state of substrate 1 after conpletion of the nmain bonding step
is shown in each of positions 2c and 2d. A state of substrate 1 just before
renoval of release film1l 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 filmrenmoval .mechani.sm t hat i a state of substrate. | in the
peel i ng- of s S&P‘e’vﬁ‘ 7 Bos_é% i r%n ﬁgéﬁ??’&f?aégpf%bﬂr%&eg ‘ﬁg?lbr_re e.a tﬁ}mfﬁﬁ of chip 40
on adhesi veerhbedblQelesse AMAWBMbTal RREShAi R 18%hat i9 4 HarRQHistbserite Ringhat € of
substrate 1 after chip 40 is conpletely mount ed on adhesive film 10, that
is, a stateedingsafbgey mtsbownaf pesitiwodepl eti on of a die bonding step i s shown
in position 2h., In short, the affixing st erforned by affixing,_device 50
S shown i 1 pos i hoyTSRs oLt han et BRI Y S PR pR PO REdShy o df
bondi ng_devj i shewsof fulste 1%t Ondassy L e i i@ ggsi ti ons
2g and 2h. Cﬁlﬁ "40 IS nguérhbgﬂé&;;naagtcﬁgs vgqﬁ: .et%gjrgéélgéﬁgﬂg%rﬁggnlechani sm
20 provi ded0j thadlisea fiaedif sgbstiad L efiértonipletioh @fididitgb atelrigcste 50 sidwh imow be
described using Fig. 3. In an el ectronic conponent-nounting device 90 shown
in Fig. 3 We8HORAha method of nounting an el ectronic conponent in this

embodirent, af f ixig, Jevigen90.. 10 ARANIL | xlg o1, 838 e, Aongl g, devi ce 60

shown in Fig. 3 are coup ore, en the ' XI ng step

i s (conpl et egd 1o bhendie hopehdm: §ibS Perfdrimeld Dy UL BSSdiNE Hovicd®T howiEd Fihs a
result, a mholeefrocess for mounting an electronic conponent on substrate 1

i s reduced.desanibed bedowanshovaoimponisions 2pemt 2ing Clep 6 és @ountedvon adbgssvedilmr ai | s
21 each havlio%?r aamounting mechanism 20 provided 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 S through

affixing portion 4 and die bonding device 60 to out-magazine portion 6.
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20 substantially straight formare provided in affixing portion 4 and die
bondi ng device 60 for transporting substrate 1 fromin-mgazine portion 5
through affixing portion 4 and die bonding device 60 to out-nagazi ne
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 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 nmechani sm (not shown) is provided
on transfer rail 21. Therefore, substrate | can be transported al ong
transfer rail 21 fromin-magazine portion 5 through affixing portion 4 and
di e bondi ng deviv¥eergde banding derigmtl ard @rng gaviee S arercoupied jo gieh PBeIASNg

device 60. and aff.ixing device 50 are ¢ l.ed .t 0 _each her shown in
Fro 3, outtBiiee o TaasBe aprdr it aeo e SE0 A RlaPR BBt e d fr om
af fixing paiximipdtiod BENTheh RlidBEWHiIAHdARE 08 8¥adhed 8d hfkigdelRe 0 | Xi Ng
device 50. Thereafter, out-magazine portion 6 is attached to di e bonding
devi ce 60. Thareafiers oBt-giagamid pottios Gbstttarhed fo diavomdjng Heycet60. ndarthisd t her eon

is hoysed in out- azine portion, 6. According to electronic . :
Comportbnt - O T e et Qe 01% RIGRI40 Fiok RSt R8T FRIUS PUSeHat A RBSSFPSPUERR oni ¢
conponent ign this enbodi ment, since affixing device 50 and die bonding
device 60 are coupled to each other, chip 40 can be affixed to adhesive film
10 10 further r a@picdtdingtudelwdttdnidic@hgoneasmonming. deAe@0rusdiirt the ancttloddadf ti me
required for a series of steps regarding nounting of _an electronic,.
co%onent, pqygting an eleclrgrif gompRRent Hhthiseen Ehouife affing deceny anddiecycl e
tife can fuyyr I 14f, t : [ i j i ng
ani't & and e dPAct BF BRIy o RIS trBa0iRTe dfiicd fo aaBRAR AT 0O,
15 191f diferthenahidly sdewithehiBleraaturbey. SIALh AbENG thfahfisfeaequifid!/ford serehe

af orenenti oned tenporary bonding unit 7 and the tenporary bonding step wll
now be descfistgesiragardigg moyrtingloffn eiectronmgonpeneitghat i, & CyRoIRE €82 hechani sm
13 for hoIQka%m%gq novi ng substrate 1
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 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
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and an i mage pickup nmechanism 14 for recogni zing substrate 1 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 detachabl e manner, positional relations thereof can be changed. In

addi ti on, @vablyprojedadi angmereamenhraihd2 3 Holding maghamse ko gndupagsmiehapld is - 12

bl i ded t rail, 22 Holdi hani sm 13 _and, i i ck
rechant s BACESTTG oo RACLHtRErg Nt Bethes RERCER) BB RB ahen: Tai | "
22.  Ther efigeRforgasidh 8f hé18ing ik hIR & B afdimkakeAckup ARk G KUR aHBERRMA ST 14

can nove in a direction substantial 'y perpendicular to an extending
direction afditectzorsfubstantsilly p2dpestiowar ® amexEerglingldirethen ef warsfer ail Al sigown

mecharny sm 13_and i e. pi ¢k mechanj sm_14 can performa holding step and
an i n%’uge pitkigp -sth‘gaﬁor%Elﬁgj?WF anm; leanddmass P‘ﬁé‘?P mschagsm 190 as shown

in Figs. 4- i i : -ai.l 22 between
2" posi ti on P50 8 BLhSTRANA A/l ERRTREF o SRE DNATRHE BB, 57 and
position 2 on sudbhadditdd® ad shown iFigh 4p6, eoididZmeshahBnbE adnf haethlongrage 10

pi ckup nechani sm 14 _can nove from an end portion of nounting base 26 on one
side to arQigmepoiali2dhereenReostingr7singehiphpigead Hiust fier SEMESH 1sOn t he ot her

haﬁd, i mag i cku o i 2 I recognizin he, t i rQvided in
el ectronic ?%dc{)lrrrlgelcé)i N g%ﬁ%%ﬁ%t?% S'%églrlgtgel’ Srbwglglsl i%1 ég litZ rlrsaté) eb%&&é’&e@p Ir?frépg%%ni sm 14

for r@rognipidkig ndiBariitb$4 tat Sovdfrohean dRGR b RoMRBEAESTE 34 oh®kide to
recogni zing 15 the substrate can reci procate al ong novenent rail 22, inage

pi ckup necliashd pea®nfagrthe pihenside in ayidthdireciipa. is fixed in a position above
chanism 23, _howev, r.eci procate al ong

SN ANE: R S VE M W J N R SR
provided in electronic component-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,
( 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 3.
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 anmf@r@taﬂammm a#b satsedhesidas thalditter orembenta hitsheadissiverent , a

punchi ng nber ( not sho cut mechani sm 24b is used. besi des t he
Lt tor | menbBE.1 JERNEHEE BEREE Gt MeaBute ARy BB E detsar Bt Lot R

adhesi ve t@gfe PRABYICRED GethRRHE 25 Olfhe%GH%an&%bexiﬁHQh@p&&%nQMné}nEe@%pe
nmechani sm 25b. The cutter nenber and the punching nenber are™ provided

i ndependentprgviddsd 1hd\e;mddlen:tiyon feed mechani sm 25 i ncl udes a store portion

(not own) for _taking p. and storing adhesive ta The ore portion
can take up var |16aédlrepﬁofge%mecfaaﬁas%@c@éﬁ%a %‘OWI?RJE@%? shog Pétqulg

described 1 IsERBUNRELIGheRe Fhl SoRbority Sl i IEEUARI iR @ cutter

system the ter em an unc sys em ca sw'tched

cor r espondiadBesive tgp&)gtrate 1 and adhe5| ve tape 3. For this switching of
systens, cut nechanism 24 and feed nechanism 25 are constructed to be able
to(sl ide in a tTheonshen exampleis descrifedsnbdichadbesive tipe3 isetyddb &1y bondi ng step
wi [l now be

recogni zi ng" egc %’%&JP 22 Fgﬁg %ﬁsléh!;tﬁﬁl H?%Eﬁ??’ﬁ*eﬁarfdgar Pu"fﬁ‘“ﬁ&iyﬁ?‘ﬂ%%l&glf’aggu \allgdt ape
3 and|( MagawtRiEd rABREbRIM m s%f}stmé 1788 ggmszuengpetéﬂe R rsa/h@mnmef/e
i ndependently to concur ren performthe holding step and the ¥ ecogni zi ng
st 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 13.
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 hol ding and recogni zing step A showmn 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 1 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, fsrosnigaesieart shpvnigikigonl- 2 1ashestignsshoxtnanfig B e MOWRBWEPH2Movi ng

; i N enfie £ gie BogRey :
and V" showi AGEEER Gt et e aR 0ol @ pq SR EMLAREL, BRI LARS °0°

shown in Fip@kuli&lec}{amishhmstep shown in Fig. 5, the noving steps and the
recogni zi ng st ﬁghar e concurrent|y performed by hol di ng mechani sm 13 and

i mage pi ckup mawing end 4ecognizimg\siapgB ahaive mdognt, pigsg 1Sthelsl B lsaldma in Fig.
5, piece 12 hel d by, hol di 5 mechapi.sm 13 es from position 27 to

pos P!t i%on 2 TSNABREL igr %geglffggr&? ogﬁgng? Iﬁ% Poﬁﬂ?fbn?\énisf‘}]&sé@tep F‘c kQB'tﬁ%ﬁ‘S%‘i‘% 14
keeps phot gaiRREKNG ridchBfSth 1l Qdeps wgkégra LiSE8f Joitich 2 @murﬁ})&d 1bRs posi tion 2.

In this step, feed nechani sm 25 feeds adhesive tape 3 to be cut next tine.
As descr i bewuatzdue poaton?.di Inghisctep, &zt muachenigo 2p deces tadmaswvettapey3 tebd o 90, a
time required for nmpunting an electrqnic Cf onent can be decreased 5 cause
10(tconvent EFdMemDvh Sgrﬁ&ﬁ 2pO¥HASTRIGING O § eg&@owcapapem%-m@ﬂps eYEF PRr ned,
as({shown in Ej : ' : - i tiona

mount i ng s?égﬁvggﬂgﬁH%?%muﬁpg£8?§egﬁﬁﬁgagﬁégkgggﬁggﬁggr%%EﬁﬁgM%%nventiona
recodii zi ngostentiond] stoeimg step Fiagd mblingwhdpcVi agy’ €onconently prfdrmegeasfsaowrth 15 1 n

a nmounti ngFan(% recogni zing step C shown in Fig. 6, piece 12 is nounted in
ig. 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

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 performed in the tenporary 25 bonding step of the enbodi nent, and
therefore a tinBirftepjasasdd aromopaiet ot pPsigons Arords. sdhpmdiokfingmephanism

sooencei, T1p R IO L9 S SIS0 L St fosor
are nmount eglol Re@ASpdsitRdS 28Rn@RE 2pherddHeRP: holWths mBeh ARG BN RIMna k3 ggz'ggpii mage

pi ckup nmechani sm 14 reciprocate along transfefr rail 21, and pie 2 are
nmount ed i nmpdwinisimohsre2iprenate A6ng Tesfeahl 2t agdin add ipipcae thamrirsonritd&d mnd | mage

pi cku mechani sm 14 reciprogate along fransfer rajl 21 again nd pieces 12
are nmdunt eBPSHPNS 26384 1250 ngIO SRgcEgLs @dﬂﬁlaﬁ’feéﬁkw gerheRisah it gﬁgﬁé pi ckup
mechani sm 14 ienr I % il 21 jgces 12 are
mountod | SEL Y bRens EREA E9 Sl R8s 1 Sty Lo ftion S 20, Tl

of positi oOAsaZesuilt, piebstinadre mbunied ih all bOpbsitidigt2ash dubstrate though hol di ng
mechani sm 13 hol ding piece 12 by attracting release film1l is used in

steps A-C of thEis eq thebribpush haldips gisehanism!3 holdmegiece 428y anot her

mochant sm e e A 158k RoRESGHCR afBnORl Bt fee a0

portion 31Figh 4-bpPariokiger A8ldMy BEcHafishaRA He corresponding to a kind of
piece 12 is attached to tip portion 29. Tip portion 29 including tip jig 28
is attached to Yhadditiqgnoes showrgn Fighahpldpgrmeadhanigo 13sn¢ludasadip prroion dad

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. Itis 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 nmagnet 32b is attached to | oad portion
31. Shaft pofermsd iBoainsbandingdinifinartheamain bendingwsiea vdll npw tiedesgriedpul si ve
force repul sion,and attraction ween nmagpets a and. 32b. It is.to be

not ed that ot dRageRRUHER drnds’ b5 e PEBrLTE T o LRSHeaE pdering g
downwar d “hﬁhsanB%hﬁﬁéhﬁmﬂaﬁﬁﬁU§Em§ﬂﬁﬁy§ﬁmﬁl&%&ﬂm%§%h?@f&ﬂﬂh@gn&ﬂﬁﬁmﬁhomﬂ)-
After the tenporary bonding step described above, the nain bonding step is
16 per f or méd to adhesiva tdperddi rithouph it i8notTshewman thebivadinggsubsemevii ik Imaumvedbe

described. As shown in Figs. 1 and 3, bonding nmechanism 15 is provided in
mai n Bondi AB 2 beRfINg BaseBondi ng mechani sm 15 can apply a | oad | arger than that

f hol di hanj : [ ; RE S in th
G avi ng, " Subst r o ouns Rk BENER G A0 Brobc DAL b bt oS8R o

(not shownjhe tondin@\wasked Rgceel2Cih affixed ol fibstigtellash 2 Gusiidn of ke Hratiflg ng base.
Piece 12 is affixed to substrate I _with a function of the heating
mechani sm MFRkanespr el hesefness pdlestve fim 1§ caandhaines subsbatedbsprepasin - mbise

ol i g medhEnnaf P 0B S Rbecna Sm e TR B s B ace 26
and tiipe bomghdiflg RRsiRnisnPeSIn flakedimditihg BaR b dldandBEAdiNgbAEf step will now
be described in detail using Fig. 8. Release filmrenoval mechani sm 16
shown in Fig. 8DPeslingraffiied and thegedelingyofitstep 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
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, a substantially
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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 |I 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 renmoval of only release film1l from

pi ece 12 henfong messwqaawerapshqdu@tsmley tappd7. cool i ng mechani sm cool s a
portion (a port ie stra es, heat

during the peelt agddgt;q‘npgtsgg(y]tﬂp? f‘}?pg'o F?}@Hlsglf]()nﬁtrsélgg’ﬂ ?q;%pg'ﬁlrgﬁg%lgm sm18 is

formed w taréﬁofmto%b@ tafgse\wra,gdeﬁie dgnﬁleft&fsﬁ@stw@hq 1§§>r&mjédl{9rrél@£s%qﬂﬂnc Wth a
constructi on as such darragl ng of esli ve due to excessive

pressuri zi regldvalrmechaslsmvkﬁ dhewn ih Higaddi flihe mapeasupplpsteamrnsm hgs a palr ofiietlor m

pr ess re c i cky addi tion, sticky.tape supply
oot am ERoPAG AR S oo R P crLrel 108 o qgéﬂglfw%lzﬁ? BIEse 1 2pe. 17 of
decr easi ng,ihe; L LAk Se St [ ol al

mechan; sm 10 Shounorrig e FUbLLS 1B (3 bR ARAT ol Thich RIS ¢ el s.
5 The pairfiled 1T esshovedfeont pieoetl widdheredf eed reel for feed| ng sticky tape 17
to piece 12 affixed to substrate 1 and a take- reel faor taking up sticky
tape 17 to whi ciolagsenser s s pravided P@W@aeqlmsmffpbaé@é3 and the takamp &¢1. Col or

sefisor 35 g pLavl ded hetesn, Reell g f LoRase M3 04 1Sl Ae11Ra 6

Col or sensor 'S a sensor can detec erefore, 1'[ease film

11 cap be eabily gastiel viliRh @@t edloyiapphattLieledse filf ﬂﬂfﬂf@@ﬂaﬁd@aﬂd@n@&@e film1l
bef orehand and anot her color different fromthe one color is applied to

sticky t apeoledlffA@nafrpesuhb pne oplet sappligdtocticley fapé h7.11A5 ¢ restfowdether om
adhesive t aéfease a1 p?st re?n%gecp Fro eBilhem tra%(e: g%rr] Inczate 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 1 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 mnay be 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 neaeraraely land sapadip by zelor serpet 2% eyanrivimsaelsagdilghldwnd; sticky ggped 7 s

provi ded for .nmore accurate.detecti of the one color .applied (o rel ease
Fiim 11 by Sedirbaiie gren@Iot it el ast Ropecidpy eablsd BreBats ne one
col or appl ifpel 11 @nd &i&§sgpd i1 m 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 essefitis & behetsd thatothotgieadhesse tapeisnu ¢ns ermbodimsntdes artwpedyabove,
accorging to elec%ionic &onBonent-nDuntin device 90,. whether relegse film
11 i s °r emodEeFieohERIFRATRFEIVE faRn YIng @ SHgKe ladeT sHucyEt isdpe the Reeling it at el y

and rapi dl wopeashod SSERIE 3 1EXRROMNENAELRARE Lhbdd o Rihestbekyy Lape 17

are transpar , sl nce co S romweach o ectively
appl i ed t otleahg&iadendihg ktep Mayebechesforrky tlapddition, 4 stnicture @f hehasdieadpd hat |

t hough adhesive tape 3 in this enbodi nent has a two-layer 5 structure, when
an adhesi vaot lpitedhigvthe §varlayengnecturgyand is may be grmauliilaygsiyctufhidclhiding atg- of f

st ¢p descri y not be perforned and only the tenporary bondi ng
step and F%%qﬁggg¥%€gging step may be performed. In addition, a structure

of adltesi ve tapeén dddiion,\GHenla fith tBig) substiEistused hayBEtratt UG tHig émbadichehf, may be
a multilayer structure including at { least three |layers. 10 In addition,

when a fli ghighOpnasubssmpurted s suksiigteak vie @dsimpatcennectian eleftsodatbodi ment,  chip
40 may be rl’EPJ}'{Hér(fn‘nq)rg,nonsalflblﬁ)tprela Euerfa]ce \c/ﬁ‘ ikt %Higp40(&nosrb%§t?§tg (?P a géc%ﬁ& rcﬂgerhay 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 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 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 terms of the appended clains. 19 CLAIMS 1. A nethod of affixing
an adhesive tape for die bonding, conprising the steps of 5 recognizing a
prescri bed position (2) on a substrate (1) by an inmage pickup nechani sm
(14); holding an adhesive film (10) Qﬁ&%ﬂgsadhesive mai n surfaces on both
sides using a holding nechani sm (13)3 novi ng sai d hol di ng nechani sm
(13) to affix said adhesive film (10) to said 10 prescribed position (2)
based on a result of recognition of said prescribed position (2); wherein
sai d hol di ng nedhani methpd 8f affimthgsami adhesimegrepefor Idigpborelatza norepnifidghectapsnove
independent%y of each other; and said step of recognizing and said step of
hol di ng caf®be concurrently performed. 15 2. A method of affixing an

dhes: ' ¢ o . SO - i 71
P oscr bed posi { SN HRtatox FARRECEl 0 Bk EP P ' EEERE 12 o
(14); 20 hodedhangsra(i4qdhesi ve film (10) having adhesive main surfaces on both

sides and having a release nenber (11) attached to one nmmin surface thereof
using a hol di ng hoﬁg@@md@mlyq@m (10) having adhesive main surfaces on both sides using

a holding mechanism (13); and
( moving said holding mechanism (13) to affix said adhesive film (10) to said

10 prescribed position (2) based on a result of recognition of said prescribed position (2),

wherein

said holding mechanism (13) and said image pickup mechanism (14) can move
independently of each other; and

said step of recognizing and said step of holding can be concurrently performed.

15

2. A method of affixing an adhesive tape for die bonding, comprising the steps
of:

recognizing a prescribed position (2) on a substrate (1) by an image pickup
mechanism (14),

20 holding an adhesive film (10) having adhesive main surfaces on both sides and
having a release member (11) attached to one main surface thereof using a holding
mechanism (13);

moving said holding mechanism (13) to affix the other main surface of said
adhesive film (10) to said prescribed position (2) based on a result of recognition of the

25 prescribed position (2) on said substrate (1),

removing said release member (11) from said adhesive film (10) affixed to the
prescribed position (2) on said substrate (1) by adhering said release member (11) to a

sticky tape (17); and



nmovi ng sai d hol di ng mechanism (13) to affix the other main surface of said
adhesive film (10) to said prescribed position (2) based on a result of
recognition of the 25 prescribed position (2) on said substrate (1);
removi ng said rel ease nenber (11) fromsaid adhesive film (10) affixed to
the prescribed position (2) on said substrate (1) by adhering said rel ease
menber (11) to a sticky tape (17); and -20 detecting whether said rel ease
menber (11) is adhered to said sticky tape (17) or not; wherein said
hol di ng mechani sm (13) and said i nage pi ckup nmechani sm (14) can nove

i ndependently of each other; 5 said step of recognizing and said step of
hol di ng can be goncurrent|y perforned; and said step of detecting includes
the step detect ﬁ?fﬁctmewﬁéherssaiddeheéﬂeea@@quhﬁes adlferad toj ssichstisky eapet(d 75ai d
sticky tapg,f Lhdreff NOt by neans of detecting one color that is applied to
sai d rel ease’ nenber (11) beforehand by using a color sensor (35). -21

said holding mechanism (13) and said image pickup mechanism (14) can move
independently of each other; '
5 said step of recognizing and said step of holding can be concurrently performed;

and

said step of detecting includes the step detecting whether said release member
(11) is adhered to said sticky tape (17) or not by means of detecting one color that is

applied to said release member (11) beforehand by using a color sensor (35).
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