TITLE OF THE | NVENTI ON Di e Bondi ng Apparatus BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to die bonding
apparatuses nounting an electronic conponent, such as a sem conductor chip
having an integrated circuit or the |like formed therein, on a substrate

wi th a die bonding, double sided adhesive tape posed therebetween.
Description of Related Art A conventional die bonding apparatus is used to
nmount an el ectronic conponent on a substrate in a nmethod as descri bed
hereinafter. Note that the electronic conmponent is assuned to be a

sem conductor chip or the like having an IC or the like formed therein for
the sake of illustration. Wen the conventional die bonding apparatus is
used to nodRILE QF BlEINVENHONonponent on the substrate, a die bonding

adhesi ve fil”]iSD%Q%Hgfllx Stﬁﬁk on the substrate at a prescribed position.
Thi s di e bondi ng-adhesI e PR ¥ s a doubl e sided adhesive film having main

opposi te spnfcaggroeRdh OF tTHEaNReN TN fil mthereon. Accordingly, initially
wi t h one adhesive surface having the peel off filmremining thereon the

ot her, expbebdofgtibbsiemrsurface is stuck on the substrate. One adhesive

surface then has_jts peel off filn1peeled of f. One adhesive surface is thus
exposed. Subseqd %Pﬁegffnt {yEnnRIaE P Sl S SRPARRISS TIPWILEE 88ne adhesi ve

surface angle&t%c C(SH?#HI%SP Sl%i'l aIsQ%e%%%}iﬁ%&ic%ﬁa&{lA;%arfjﬂ{égta%?cﬂlg&ﬂ C?Sg&gs' ve

film The above described conventi ona I apparatus 1 nc s five
units as fikd foomed thergi, @npy ®bstras dithiadiehoddingd d6B618 sige® s¢heding tdpeposdi t, a
peel -off unit, a bonding unit, and an after-press unit. The di e bondi ng
appar at us B@F@S?W“a di e bondi ng process as w Il now be described

the di e bopsrhrioBBERPEERLY aunesi ve “tape i hio & prescribed size to
provide a doubl eAsdod@shtidgilnd hding dppa@nd i§ HRA tb SRYES 8B&ronid

component on a substrate in a method as described hereinafter. Note that the

electronic component is assumed to be a semiconductor chip or the like having an IC or

the like formed therein for the sake of illustration.

When the conventional die bonding apparatus is used to- mount the electronic
component on the substrate, a die bonding adhesive film is initially stuck on the
substrate at a prescribed position. This die bonding adhesive film is a double sided
adhesive film having main opposite surfaces each with a peel off film thereon.
Accordingly, mitially with one adhestve surface having the peel off film remaining
thereon the other, exposed adhesive surface is stuck on the substrate. One adhesive
surface théh has its peel off film peeled off. One adhesive surface is thus exposed.
Subsequently, the electronic component is stuck on one adhesive surface and thus
mounted on the substrate via the double sided adhesive film,

The above described conventional die bonding apparatus includes five units as
follows: a pre-press and fix unit, a main press and fix unit, a peel-off unit, a bonding unit,
and an after-press unit.  The die bonding apparatus performs a die bonding process as
will now be described hereinafter more specifically.

Initially, the pre-press and fix unit cuts the die bonding, double sided adhesive

tape into a prescribed size to provide a double sided adhesive film, and then removes the
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peel off filmfromthe other adhesive surface. Note that the pre-press and
fix unit has a holder, which then holds and noves the doubl e sided adhesive
filmand sets it on the substrate at a prescribed position. Note that the
doubl e sided adhesive films one adhesive surface has the pee-off film
still remaining thereon. Then the main press and fix unit enploys a presser
and fixer to press the double sided adhesive filnls other adhesives surface
via the peel off filmagainst the substrate to firmy fix the other
~adhesive surface on the substrate. Then the peel off unit presses a film
peel i ng adhesive tape (having one side adhesive) against the peel off film
remai ni ng on one adhesive surface. The peel off film thus adheres on the
adhesi ve tpgeeoff Tihefironoghetdtiesr adhdsive tshifaced h @ity that teeré-prespard fiofhit hidd mi s
renoved fromthe one adhesive surface of the double sided adhesive film As
a resul t, hdddsrywhish tepsislds and aeayeatieatoiubls sidel mdhesiverdgmand setditedsi the sur f ace
exposed remin n _the.sybst.rate., The, bonding,uni.t, has .a hol der, which then
hol ds the & étée?tF&ﬁfl Breé%rf‘}]ﬁgr?@ oy, ot st tﬁ%@%@f‘aﬂ@ﬂ%ﬁé@?% Ime§ @0 1 oni ¢
component oheliesdRldBhes i edloAFMASEY Serhdihifly thER&n after-press unit then
presses the el ectronic conponent against the double sided adhesive film and

t hus nounts t he Eheache onincpressmpd fisnnitempde aqutsstr atldixat to pressphe donblbed
position. The ove descrjbe conventional, pre-press and fix pnit is
provi ded wi't¥ AReHYT Bars Atear e St e‘PE_‘?PG;"F?Ia{_%fE §%w1q5htmisg_ strajplor4,
movi ng t o9t ety (INGHEN RMBLESSuABLo i MBlitard NI tially cuts a die bonding
adhesive tape 104 into a required size, as shown in Fig. 10, to provide a
pi ece 103, whi chThen the dedblfainitipdesdes afilrepdcling fdlesivd Gipe (haxiggnoside adhesi ve
surface with a peel off 103b still remaining thereon, Note that piece 103
i s | ocat ecedbesige)sicaing the pesl off IPBJIrmpigmE T neRdbesieEl HiBee. Hdledee! aifiing 5

hol di ng st . Th h I NEi 11 with pigce 103 held hol der
101, from%‘?segaeher So"?“_?n‘h%g&%%‘é’lgt 5n Ig%lg%o(geéeb}vgéélﬁo%@ Sl‘ﬁ%gapg itt.lk(l)enpeoegxgubst rate
101 hol der %0t r@flved FEIS e onkQdhe@MauiREesNRE dbdmbidaueainRtiopfib. Abgn, as

shown in Fig. 12, when imager 102 -2
result, only the double sided adhesive film having one adhesive surface exposed remains
on the substrate.

The bonding unit has a holder, which then holds the electronic component and
then moves and sets the electronic component on the double sided adhesive film. The
after-press unit then presses the electronic component against the double sided adhesive
film and thus mounts the electronic component on the substrate at the prescribed
position.

The above described, conventional pre-press and fix unit is provided with a
holder 101 and an imager 102, as shown in Figs. 10-14, moving together.

The pre-press and fix unit initially cuts a die bonding adhesive tape 104 into a
required size, as shown in Fig. 10, to provide a piece 103, which is a double sided
adhesive film 103a having one adhesive surface with a peel off 103b still remaining
thereon. Note that piece 103 is located at a piece forming position 105, and held by
holder 101 (a holding step S).

Then, as shown in Fig. 11, with piece 103 held by holder 101, from piece

forming position 105 to a prescribed position on substrate 101 holder 101 and imager

102 move together (a moving step T). Then, as shown in Fig. 12, when imager 102



arrives at a position over the prescribed position on substrate 101 i nmager
102 recogni zes the position (a step U. Then, as shown in Fig. 13, after
recognition step U holder 101 and i mger 102 together nove to a position
over the prescribed position on substrate 100 (a noving step V). Then, as
shown in Fig. 14, when holder 101 arrives at the position over the
prescribed position on substrate 100 hol der 101 sets piece 103 on substrate
100 at the prescribed position (a supplying step W. Thus the conventi onal
pre-press and fix unit perforns such five steps (S-W as shown in Figs.

10- 14 sequentially. Furthernore, as well as the aforenentioned pre-press and
fix unit, a conventional bonding unit is also provided with a bondi ng

hol der and a bondi ng i nager, although not shown. They nove together. As
such, the eoneemtd posélonbonditegresiibed sosithapabubstafe $Eoiteiats 202 ecpenifear m ng
steps simlar to the aforenentioned five steps (SSW _to nount an electronic
conponent 81§ noskignée pigp &at Therpreshoymiadisds ﬁﬁ%ﬁecqaﬁltW@@@ﬂUﬁé%eé 19here is

Cubstrate e PREBEER FeRhelBb AR o e ERRee O r BIETRh wPg B er of

el ectroni cw@m@aﬁﬂgﬁtepmbe nount ed thereon. Electronic conponents nounted
on the matrix substrate are small in thickness and size. Accordingly,
t echni ques are cliherens Bhovdendlipdddwhen hadert 104 alrlaY@eltﬂwnimrtloofOVththn and smal |

el ectronic S_on tri te at a escrl bed |on
rapidly anﬂre\ﬁfriq%a hon 8?‘@@? gaﬁfdo)émﬁ%{tlhgs‘?ﬁ PEFGE ﬁ‘hﬂ’é’lst oF 1@@ klael ectronic
conponent s f&@crﬂ)egtlb@§{h§§.tzp5®myﬁ-{g|s§ep @hi cking a | arge nunber of double sided
adhesi ve f| | ms on'the substrate. hat case, to enable the pre-press and
fix unit to perfEhmmbeoﬂegeonalﬁﬁelpkeisatﬂﬁsctLeﬁJtspe(-fo’frW such fve stepd (8-8H) mer i od of
time, it is nece that the five steps (S-W be each perforned in a
reduced peF}?cB’H”B X@léﬁﬂq‘%q%ﬁlyany ones of the five steps be perfornmed

Sl ancously, gyt 0048 A0L0A RSO POINE LTS
si mul t aneousdventidal D@ﬂﬂﬁfg Wit iel 8lso pradided with a bonding holder and a bonding imager,
although not shown. They move together. As such, the conventional bonding unit is
capable of sequentially performing steps similar to the aforementioned five steps (S-W)
to mount an electronic component on a substrate at a prescribed position.

In recent years there is a demand for reduced cost for substrate. To meet the
demand, a matrix substrate is frequently used. The matrix substrate allows a large
number of electronic components to be mounted thereon.  Electronic components
mounted on the matrix substrate are small in thickness and size. Accordingly;
techniques are currently developed to moﬁnt a large number of thin and small electronic
components on a matrix substrate at a prescribed position rapidly and with high
precision.

Mounting a large number of such electronic components on a substrate entails
sticking a large number of double sided adhesive films on the substrate. In that case, to
enable the pre-press and fix unit to perform the Figs. 10-14 five steps (S-W) in a
reduced period of time, it is necessary that the five steps (S-W) be each performed in 2
reduced period of time and that any ones of the five steps be performed simultaneously.

However, holder 101 and imager 102 cannot be moved separately, which

prevents any ones of five steps from being performed simultaneously. In other words,



t he conventional die bonding apparatus necessitates performng the five
steps (S-W sequentially. As such, the die bonding apparatus only all ows
the five steps to be each perfornmed in a reduced period of time. No nmatter
how each step's tinme is reduced, the five steps' total tine cannot be
reduced significantly. For exanple, when holder 101 perforns holding step S
i mger 102 cannot performrecognition step U That is, steps S and U cannot
be perforned rapidly. In other words, the conventional die bonding
apparatus does not have a structure allowing both of the hol ding and
recognition steps to be perforned rapidly and with high precision. SUWARY
OF THE | NVENTI ON The present invention contenplates a die bonding apparat us
t hat can pée torventidved Hiedohdihg iapoprstue pecrdtates pedogmig itenfivetseaps( 8Vl y and

wi th high precisjon. The present invention in one aspect provides a die
bondi ng ap%salﬁf‘altﬂafév mothiichghe &i¢ bondiag PaRratus SR GHeTE tisrive Samde Pagetar

prescri begqe%ﬁhé& i %@dﬁ&d%eﬂﬁ&'?kﬁmﬁﬁ d %ﬁ%ﬁlﬁ%"eﬁcﬂ Etleﬁ‘% ﬁ%%?sf’retdﬂ%cﬁﬁ%t ween,

and including a pre-press ‘an X unit, mai N press X unit, and a

bondi ng unide.stepaofal Empleasimt d8deduced slgnificdnfgl udes a cutter cutting a double
si ded adhesive tape into a prescribed size, a first inmager recognizing the
prescribed posi thsgxenpleheheniddar d0é pedpansehaiding step &) teages £92 £amgot he doubl e

i ded adhesjye fil h i bed position.  The mmi fix uni
nl udes deriorgrebkBhsteite TR SEPeSEing Aloub - Le R b Btnet ve 111 m

agai nst t hah&UbSHE ahe chfehiional Mg bdRuRS %J'ne et doadhesins fhlcirerudhg

substrate at the prescribed position. bondi ng unit includes a econd

i mager redogmpfihedotdire priescognbiea spepsitd be perdornted easdilysind atith, highnd a second
hol der setti.ng the el ectronic conponent on the doubl e sided adhesive film
set on the”SUbStrate at the prescribed position. The pre-press and fix unit

has the fig F hreehisk; hol der adapted to be novable nutually
Mﬂﬁ%nﬁ’?&t

i ndependently and si aneously and the bonding unit has the second inager
and the second Hifledeescatiapéebntcontempiaissabdie bondihgladgayatindepeandesniory and
si mul t anequsly. The above configuration allows a pre-pressing and fixing
step and 2BbAAPKEE wep and a recognition step raptdly and with high precision.
The present invention in one aspect provides a die bonding apparatus mounting

an electronic component on a substrate at a prescribed position with a double sided

adhesive film posed therebetween, and including a pre-press and fix unit, a main press

and fix unit, and a bonding unit. The pre-press and fix unit includes a cutter cutting a

double sided adhesive tape into a prescribed size, a first imager recognizing the

prescribed position on the substrate, and a first holder setting the double sided adhesive

film at the prescribed position. The main press and fix unit includes a first presser and

fixer pressing the double sided adhesive film against the substrate to fix the double sided

adhesive film on the substrate at the prescribed position. The bonding uvnit includes a

second imager recognizing the prescribed position on the substrate, and a second holder

setting the electronic component on the double sided adhesive film set on the substrate

at the prescribed position. The pre-press and fix unit has the first imager and the first

holder adapted to be movable mutually independently and simultaneously and the

bonding unit has the second imager and the second holder adapted to be movable

mutually independently and simultaneously.

The above configuration allows a pre-pressing and fixing step and a bonding



step to be perforned rapidly. Furthernore the present die bonding apparatus
noves the substrate through the pre-press and fix unit, followed by the
main press and fix unit and then the bonding unit sequentially and
continuously. This allows steps perforned by the three units to be perforned
rapidly. The present invention in another aspect provides a die bonding
apparatus corresponding to that in the above one aspect that further

i ncludes a peel off unit and an after-press unit. Mre specifically the
present die bonding apparatus in the above ot her aspect includes a
pre-press and fix unit, a main press and fix unit, a peel off unit, a
bonding unit, and an after-press unit. The pre-press and fix unit includes
a cutter csteptonige parfoemad papedier i bed size a doubl e sided adhesive tape having
a peel off filmadhering thereto, a first inmager recognizing the prescribed
positi on on the BuB$rpatcdhe aregend dis hosding apgesatus sravien thetstbstentr i direughstheed

adhesi ve f| t presgki be siti.on. The in press and fix unit

i ncl udes a13 lleﬁr?}sstang%ésuggrt%gﬂ\geﬁjg © i plgss and uﬂﬁwtie%%g’(?n%‘ﬁé‘ﬂtve film
agai nst t hexqgabiRall gﬁ@cdﬂtﬁuoﬁsw? peel off filmto fix the double sided
adhesive filmon the substrat'e at the prescribed position. The peel off
unit includes a Peeblloifstéps perfoemed/ ey thapiey unigs @rbeqathiosnederapaihe on t he peel
off film and rerrﬁvi n% the peel off filmfromthe dqouble, sided adhesive film
to allow the dolBYRESYEYCIIARIE AHRINGS 3SHECA PEREIES deheidinsiPPRRE S ubst r at e.

The bondi ng, hdibd Q! ¢ ] r Al t '
position on rtr ‘ﬁgb sd&%gg%r g?@ﬁ t%n%%gggg%%%ﬁ%ethﬁ fglgg&g%‘%%ﬁg F{é ﬁ%‘%ﬁ@% é&;ﬁ?c
conponent aftertgressdmitbl e si ded adhesive filmset on the substrate at the
prescri bed position. The after-press unit_includes a second presser and

fixer pressing aferhaechsylythg prigensdic ndagrrogargrisin the abpee eihecaspseti
) . oS it
has che. 1 FPERAR £BBrelsifia BeanE 4 BEE B03 bl B sl CEp R SERRE S BRI i

independenhﬂ@mﬁﬁﬁ&p?hguhmaneousIy and the bonding unit has the second i nager

and the second hol der adapted to be novable nutually independently and
si mul t aneousl y. 'Bhe pre-press and fix unit includes a cutter cutting into a prescribed size a

double sided adhesive tape having a peel off film adhering thereto, a first imager
recognizing the prescribed position on the substrate, and a first holder setting the double
sided adhesive film at the prescribed position. The main press and fix unit includes a
first presser and fixer pressing the double sided adhesive film against the substrate via
the peel off film to fix the double sided adhesive film on the substrate at the prescribed
position. The peel off unit includes a peel off film remover applying an adhesive tape
on the peel off film and removing the peel off film from the double sided adhesive film to
allow thé double sidgd adhesive film alone to remain on the substrate. The bonding
unit includes a second imager recognizing the prescribed position on the substrate, and a
second holder setting the electronic component on the double sided adhesive fitm set on
the substrate at the preséribed position. The after-press unit includes a second presser
and fixer pressing against and fixing on the adhesive film the electronic component
located at the prescribed position. The pre-press and fix unit has the first imager and
the first holder adapted to be movable mutually independently and simultaneously and
the bonding unit has the second imager and the second holder adapted to be movable

mutually independently and simultaneously.



The above configuration, as well as the die bonding apparatus in one aspect,
allows a pre-pressing and fixing step and a bonding step to be perforned
rapidly. In the above other aspect the die bonding apparatus has the
pre-press and fix wunit, the main press and fix unit, the peel off unit, the
bonding unit and the after-press wunit integrated together and noves the
substrate through the pre-press and fix unit, followed by the main press
and fix unit, then the peel off unit, then the bonding unit, and then the
after-press unit sequentially and continuously. This allows steps perforned
by the five units to be perfornmed rapidly. The foregoing and other objects,
features, aspects and advantages of the present invention will becone nore

apparent from t hehd sidvevsbinueeion, kedeldesgeidy boadingfappiBtisi esedpettnvent i on
when taken in conjunction wth t he acconpanyi ng draw ngs. BRI EF DESCRI PTI ON

OF THE DRAWIINGS Fiegpreskingang figingrstapi aad adfondingistepiio hdipadoragrdaepidlys i n an
enbodi nent. Fig..2,shows i.p ste how an gl ectroni ¢ conponent is,stuck on a
substrate via chtBFég N Eere?aﬂgi ?l'{f:e&llv? ﬁ‘f’rﬁﬁnﬁ%@?aﬂ?ﬁmﬁ e?r?slslaﬂgﬁ?‘at e a

pr e- pressi pg aﬂymainéjré@ 2Rl §R v, it 5@&1@1@%?9&@ %ﬂemgmh& dnd DB DRess
respectively. Fig. illTustrates a peel off step. Figs. 7, 8 and 9

i Il ustrat euast nbepdatad) tegetpr atd fmbvatthe secoad thrndgh Herpmte-prdss heplx unit,

respecti vejFP)f. Fi %s. 10,, 11, 12, 13 and 14 illustrate hol di ng, novi ng
recogni t i ofLONSYPRENSMEN Psess BPY firynid: thprsthe peel ikt dhep thperdingwnit. B a
convention 1 I - 14, I ON OF THE PREFERRED

ENVMBODI MENT epgﬁe:?%g{bg%s?,ﬂni?e@eg%@z a\lllmdl eOE%E e to the drawi ngs to describe

a die bonding aphianhtwssteps pdrdre®Bette fiRVRNE tORe pdtforMed ipadly ment . The
enbodi ment provides a die bonding apparatus 50 is enployed to nount an

el ectroni c conpohBnforegping andhatherabiccts, fatgey perpeisiage ddpesiges ohthe via a
S(r)ggleﬁ t Sggg%a?rﬁﬁgﬁ%ﬁ{i%g wflil%@or%e mso%) gpt)ga%n% ﬁ;lbnil &%lf&&joqﬂsmg dé:t(aaﬁleccli Je@grr{[?tionl gt he
the present invention when taken in conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 ts a plan view of a die bonding apparatus in an embodiment.

Fig. 2 shows in steps how an electronic component is stuck on a substrate via
double sided adhesive film.

Figs. 3, 4 and 5 illustrate a pre-pressing and fixing step at first, second and third
substeps, respectively.

Fig. 6 illustrates a peel off step.

Figs. 7, 8 and 9 illustrate a bonding step at first, second and third substeps,
respectively.

Figs. 10, 11, 12, 13 and 14 illustrate holding, moving, recognition, moving and
supplying steps, respectively, performed by a conventional die bonding apparatus.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, reference will be made to the drawings to describe a die bonding
apparatus of the present invention in an embodiment.

The embodiment provides a die bonding apparatus 50 is employed to mount an

electronic component on a substrate 1 at a prescribed position 2 via a double sided

adhesive film 5.  Substrate 1 includes a lead frame. In the present embodiment the



el ectroni c conponent is a sem conductor chip 3 of an I1C or the |ike by way
of exanple. As shown in Fig. 1, die bonding apparatus 50 includes a
pre-press and fix unit 51, a nmain press and fix unit 52, a peel off unit 53,
a bonding unit 54, and an after-press wunit 55. Pre-press and fix unit 51
includes a cutter 8, an image 9, and a holder 10. Cutter 8 cuts a die
bondi ng adhesive tape 4 into a required size to provide a piece 7 of double
si ded adhesive film5 having peel off film®6 thereon. Imager 9 recogni zes a
prescri bed position 2 on substrate 1. Hol der 10 hol ds and thus noves piece 7
to position 2 and sets piece 7 at position 2. Main press and fix unit 52
has a presser and fixer 11 pressing piece 7 against substrate 1 at position
2. Peel of ¢letrunic &Bnpanehilisle semicpeiciafchipd bfan Kharviae [RSby aug ofigkaneet. of f
film6, serving as a peel off nmenmber, to adhere on a peel off filmrenoving
adhesi ve tape 12Aathoviuigitig dnde bandme gpaaatuy 5P diuges A eFeBesHEEhiX Wit er  peel
off film®6:ys re ed frem .piece 7 oubl.e si ded adhesive, film5 alone
remai ns onsiszlbnsl%lgg%@ess _aLr.ld" OWH?%% aanele{ O%Hmi?%g’lau oS g %ﬂf% ’ 5?%?% P8, an

i mger 16,y@nsk.a holder 17. A chip projector 15 causes sem conductor chip 3
to individually project froma wafer table 14. Imager 16 recognizes the
prescribed posi tP@rpressand Sxlisit Satieciudes dofutier 8, B imhgd Ysandncholdand Onoves

sem conduc{.or ip 3.and sets,t.at position 2.wth double sided hesi ve
FrIm 6 posCaeriupBha e EwannE Athesh BTy Trbirtd s KB Ele ST eohuct or
chip 3 at pamid ek AheGH MR s nelvPb &1 Sirded caHles) v ernldsbi® Peck@nibbsta

sem conductor chip 3 there, or a tchip protection film 18 coVers a surface
of sem conpestribed phsipor82 anduatiatr . pridsideut holdbardrtbssmevesgeedecbroduct or chi p

3 agai nst doubl e sided adhesive film5 via chip protection film18 and thus
fix chip 3POVHG 4 MIGSLINIEE 1 #408198 2descri bed in the present enbodi ment,

ciheet 1,128 Lhasoy BRSPS LB RSPl i o, | 2ver
pi ece may HQfsfreemed pofitien 8i ngl e | ayer of double sided -7
Peel off unit 53 includes 2 peel off film remover 13 causing peel off film 6,
serving as a peel off member, to adhere on a peel off film removing adhesive tape 12 at
position 2 with piece 7 posed therebetween.  After peel off film 6 1s removed from
piece 7, double sided adhesive ﬁlm‘S alone remains on substrate 1.
Bonding unit 54 includes a chip projector 15, an imager 16, and a holder 17.
A chip projector 15 causes semiconductor chip 3 to individually project from a wafer
table 14. Imager 16 recognizes the prescribed position 2 on substrate 1. Holder 17
holds and thus moves semiconducior chip 3 and sets it at position 2 with double sided
adhesive film 5 posed therebeetween.
After-pressing unit 55 presses semiconductor chip 3 at position 2 against
double sided adhesive film 5 to fix semiconductor chip 3 there, or a chip protection film
18 covers a surface of semiconductor chip 3 and after-press unit 55 presses
semiconductor chip 3 against double sided adhesive film 5 via chip protection film 18
and thus fix chip 3 on film 5.
Note that, as described in the present embodiment,. adhesive tape 4 that has
been cut provides piece 7 formed of the two layers of double sided adhesive film 5 and

peel off film 6. Alternatively, the piece may be formed of a single layer of double sided



adhesive film5 alone or three layers inplenented by doubl e sided adhesive
film5 having opposite surfaces each with peel off film 6 thereon.
Furthernore, other than the aforenentioned five units 51-55, die bonding
apparatus 50 has an in-nagazine unit 56 and an out-nagazi ne unit 57 as shown
in Fig. 1, positioned on left and right hands, respectively. |In-magazi ne
unit 56 houses substrate 1 before piece 7 is stuck thereon, and in a die
bondi ng process in-magazine unit 56 transports substrate 1 to pre-press and
fix unit. 51. Qut-nmamgazine unit 57 houses substrate 1 transported with

sem conductor chip 3 nounted thereon. Furthernore, die bonding apparatus 50
transports substrate 1 fromin-magazine unit 56 through units 51, 52, 53,

54 and 55 idneoi flIRRYaILhOEr thidd laels BRAILB DY Youblhgd&f AhegeifiinPhaghigeven
units 51-57 are integrated together and arranged to allow substrate 1 to be

t ranspor t eebpositeasysiaces daph whith pedroff Hiin atlerecmi ght 1ine. Furthernore, the
seven units 51- re adapted, in die bondin aratus_50,.to b optionally
sel ected, as apgg%ﬁﬂ%?f& &bﬂrdthf‘rl"lﬂ? agqrp%ﬁ%%ézitegg . Fi%g‘%&ﬁ%’e unit 56
and out-nq&@ i i -1 i i ¢ 25 sybstrate
| before dou%liaclfaunS s%@t}ieag agg%glg E\L/Zgﬁemlﬁnﬁ;&}dsﬁs%&ugiag%ﬂger g@%g@ %?Hgggﬁ? E:ég Lif atter

houses subsisitehed &n kedivindgighe o ndsmicavelghi p 3 nount ed t hereon. However, the

units are both intended to house substrate 1 and accordingly, basically
configured of SHUBIRADLE 4Nt O dppses spbsedippbhelptedieqer- ingiyss thseamatd B and

out - magazi I i - ' | Lne.. |, the form
of aal Depilibs orbollein FAERARIAH HEHabb BodFRITRSMEASS R Belblh 0
arranged s3stMatBsgatine bt SRGOER ubkiate DEampdriad vl seiROARIS dhif 8 57 each
have a | ower portion at which the nagazi ne cassette having substrate 1

housed t hemewticd theptoaced. Substrate 1 is placed in the cassette such that
post LT on 2 1 oot R et ARIGE Y Pk R PR SALELRE S0 °
enpl oy a nBfegd Mheoehsmis 5€ 920 58 hey {Qr 19 foUut exaaRheudf sesqhasaly! | owing a - $
The aforementioned seven units 51-57 are integrated together and arranged to
allow substrate 1 to be transported on a path in the form of a straight line.
Furthermore, the seven units 51-57 are adapted in die bonding apparatus 50 to be
optionally selected, as appropriate, and thus attached/detached.
In-magazine unit 56 and out-magazine unit 57 are different in that the former
houses substrate 1 before double sided adhesive film 5 is stuck thereon whereas the
latter houses substrate 1 having semiconductor chip 3 mounted thereon. However, the
units are bofh intended to house substrate 1 and accordingly, basically configured of
substantially similar components.
In-magazine unit 56 and out-magazine unit 57 are each provided with a
magazine cassette in the form of a slit bearing a required plurality of mutually spaced
and vertically arranged substrates 1.
In-magazine unit 56 and an out-magazine unit 57 each have a lower portion at
which the magazine cassette having substrate 1 housed therein is placed. Substrate 1 1s
placed in the cassette such that position 2 receiving doubled sided adhesive film 5 and
semiconductor chip 3 faces upward. Tt should be noted, however, that in-magazine

unit 56 may employ a magazine cassette in the form for example of a stack allowing a

-8~



plurality of substrates 1 to be stacked directly. After pre-press and fix
unit 51, main press and fix unit 52, peel off unit 53, bonding unit 54 and
after-press unit 55 performs their respective steps, double sided adhesive
filmb5 is stuck or sem conductor chip 3 is nounted, as shown at prescribed
positions 2a-2h. At positions 2a and 2b is shown substrate | before the
pre-pressing and fixing step. At position 2b is shown the exact substrate
|"s condition. At position 2a is shown substrate 1 inmredi ately before piece
7 is set by holder 10 of pre-press and fix wunit 51. At positions 2c and 2d
is shown substrate 1 after the main pressing and fixing step conpletes,
i.e., after piece 7 is pressed by presser and fixer 11 of main press and fix
unit 52 agalundtty sfibdstrate! to bngdatidedslirbethed t hereon. At position 2e is shown
peel off film§®6 i ng renoved from doubl e sided . adhesive filmb5 by a
presser 20 of pedfichPre-BRIsAnd SidiperS 11 mainygressad dixawmit 52, pegl eRuw S3peel of f

filmé6 havb@rﬂ:ﬁ&%’}rﬁﬁ{m ?%Ellécf/ afpe?‘%'f'esrs%ﬁﬂgg G%IYRSG%E{?%SE)%&{IY%E @&E}?%\ﬁg{e s?‘c?édand doubl e

si ded adhesive one ‘r émal ni g on subs posrtion 2g is

shown substdiasiee filmftiestupleet sefidorkiubiat 6hip S i§ paMed, Andowh BB@kaiwty before
sem conductor chip 3 is set on double sided adhesive filmb5 on substrate 1

when seni cepdi@sca-dhi p 3 proj ected by chip projector 15 of bonding unit 54
is set on doubl e,sided adhesi filmb5 hol der. 17 of bondin it 54. At
bos i on 2 1's SABRRSSUBA BB Homer BT AGost it Sreanet Bring

sem conduct@h CRk BostiSeh hSWR " i ' and of by a
presser and fi xerpoléﬁgfb g?ti‘?- prees%éau%})%t&é%ig\ﬁéféﬁﬁt&%m%t@?nf%&gg%esi ve film
5 posed t heehesubsene 1Dmencdomdy befomieredt i set3y Hodder 101 pa-presdnd fix

substantiall% in straight line extending rightward and | eftward, as shown
in Fig. 1, "85>{ransport substrate 1. Rails 21 each have a lateral cross

section i h (e ! RLgLaln Ao Sosien o 80-3. Bl llod P58l ARLARRIC (1
i s transpostepdoinplegeschelcifiel pizte 3 hopvaiscpboviaded aat fikei 11Sofddain phas ahdifk -9
unit 52 against substrate 1 and thus fixed thereon.
At position 2e is shown peel off film 6 being removed from double sided
adhesive film 5 by a presser 20 of peel off film remover 13. At position 2fis shown
peel off film 6 having completely been removed by peel off film remover 13 and double
sided adhesive film 5 alone remaining on substrate 1.
- At position 2g is shown substrate 1 after peel off film 6 is removed and
immediately before semiconductor chip 3 is set on double sided adhesive film 5 on
substrate 1 when semiconductor chip 3 projected by chip projector 15 of bonding unit
54 is set on double sided adhesive film 5 by holder 17 of bonding unit 54.
At position 2h is shown substrate 1 after bonding is completed and
semiconductor chip 3 set on substrate 1 is pressed and thus fixed by a presser and fixer
19 of afier-press unit 55 with double sided adhesive film 5 posed therebetween.
Die bonding apparatus 50 has two rails 21 substantially in straight line
extending rightward and lefiward, as shown in Fig. 1, to transport substrate 1.
Rails 21 each have a lateral cross section in the form of a horseshoe having a

lateral recess facing to that of the other rail so as to receive either end of substrate 1.

Substrate 1 is transported by a chuck (not shown) provided at rails 21.  The chuck
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transports substrate | frompre-press and fix unit 51, main press and fix
unit 52, peel off wunit 53, bonding unit 54 to after-press unit 55
sequentially. Furthernore, die bonding apparatus 50 can slide each unit
51-57 rightward and leftward as seen in Fig. 1. As such, die bonding
apparatus 50 can slide the five units 51-55 in accordance for exanple with
substrate Is franme length (in the figure, a length in a direction of a

| onger side) and thus achieve further reduced operation tinme. Wth reference
to Figs. 1-5, pre-press and fix unit 51 will be described nore
specifically. Note that Figs. 3-5 illustrate three steps perforned by
pre-press and fix wunit 51 shown in Fig. 1. As shown in Figs. 1 and 3-5,
pre-press and fix unit 51 is provided with a tape cutter 8, a substrate
recogni zi ngarnspagesubStratandran preepesswlddarunli®i 1, Bragr pregssiddixdinit 3¢, pagloff 51 is
also provided with a rail 22 guiding inmager 9 and hol der 10, a tape

recogni zi Ngut $vdgeding gt 44 fopéertpsaganit2d seguratiallypi ece suppl yi ng and setting
pl atform 25. Su ecoani zi i 9 and _pi ece.hgl der. 10 e gui ded
on a single raiﬁﬁh%%%%?%ﬁégggbﬁgggm#%$%§$oiﬁlélﬁ?a &“”3§f§?P%@¥E§%E%ﬁt|y

move al onglefivhid a%?seeﬁ%if!i%. 1. 222 2506h, 2fle bERNMEY §DaRAG B0l dSheFREMNItH a pl ane.
Vertically, however, rails 22 and 21 are spaced as prescribed. As such,

i mager 9 ahidShol asprdadeadior examytle woh Isilierageghs frame teagth (irthe figmegeder@tland

hol der 10 are.i ndependently. and sinultaneous used,in three steps (steps
A, B and ChSHiiAte Otg—q lé’g.gerss}d%ﬂa%‘ﬁﬁ‘“%?“@%‘?ﬁﬁ%k%\f@ uppd gRETEBPHEMEDY pre- press

and 11X unit o1 whRGOGHNBOlYrig . SNONDLE] B8unids Puuiliol 886301 g pr ocat es

along rail 22 between a piecg for osition bearing a cut and

awai ti ng pipeciéicallyantNdidithat Pige S5 iluedapabict sePs gerfutned b hrapesdand fismger 9
reci procates between position 2 and a position rightward of platform 25.
Thus, as h#¥¥t bediwvddedig-ded above, pre-press and fix unit 51 can have

,easr 9 and ol Seiih ndepeaiess xepd s ancously Mt pigho o
recogni zi ngutter BRYQUbsHate\NddgRizinpagegerD, Gada BR¢€holdeer Hd-préshhk ad vai a
posttion O%/ le irs a sloep(x:‘gvic%gd with a rail 22 guiding imager 9 and holder 10, a tape recognizing
imager 23, a tape loader 24, and a piece supplying and setting platform 25.
Substrate recognizing imager 9 and piece holder 10 are guided on a single rail
22. TImager 9 and holder 10 can, however, independently move along rail 22.  Rails
22 and 21 traverse each other as seen in a plane.  Vertically, however, rails 22 and 21
are spaced as prescribed.  As such, imager 9 and holder 10 will not collide against rail
21.
Imager 9 and holder 10 are independently and simultaneously used in three
steps (steps A, B and C shown in Figs. 3, 4 and 5, respectively) performed by pre-press
and fix unit S1.  Accordingly, as shown in Figs. 3-5, holder 10 reciprocates along rail
22 between a piece forming position 26 bearing a cut and awaiting piece 7 and the
prescribed position 2 on substrate 1. Imager 9 reciprocates between position 2 and a
position rightward of platform 25. Thus, as has been described abo‘ve, pre-press and
fix unit 51 can have imager 9 and holder 10 independently and simultaneously moved
along rail 22.

Tape recognizing imager 23 is provided separately from substrate recognizing

imager 9. While imager 9 can move, imager 23 is fixed at a position over piece
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formng position 26, It should be noted, however, that imager 23 nmay al so be
adapted to be novable as well as inmager 9. A cut piece 7 held by hol der 10,
adhesive tape 4 cut by cutter S and | oader 24, as will be described

herei nafter, and adhesive tape 4 fed, and the |ike are continuously or
intermttently recognized by i mager 23, as shown in Figs. 3-5. Cutter 8 and
| oader 24 are configured to be capable of integration, as shown in Fig. 1,
and attached to and detached from di e bondi ng apparatus 50. Furthernore,
cutter 8 has two cutters 8a and 8b arranged, as seen in Fig. 1, in

rightward and leftward directions in parallel. Cutter 8a has a nechanismin
a systemof a cutter using a cutter member (not shown) to cut adhesive tape

4 fed by agaadepositi26. Ot Lighudi RASy, %%%}a{ﬂaﬁ?& rg[%'r ¥od H&HOQI@!) Be faﬁé(na%@m usi ng

a punching menber (not shown) to cut ‘only a’ requi portion o esive
tape 4 fedtbhye molvatdeer wallibs inlger @utters Sa  and 8b can i ndependently
operate. Loaders 24a and_24b each includes a | oading cassette portion (not

shown) suppl yi ng @tiPiese d hﬁﬁila/ﬁﬁﬂ@é loff&hﬁﬁﬂ TW@I‘NM ogtesdeandl deariengposi ti on

26 with ad d al dh t 4. Th
20 e SoHERHEe (PR bR A 20, DRSS SRG B e 1
to be atta@h%uﬁt&ﬂfy&%&;@&@d@?‘iﬁ@é&@m dshapRhnPmgs Wikl e Fig. 1 shows cutter 8a

adopting a cutter system and’ | oader 24a to cut ~ adhesive tape 4 in a
required size, a@&nm&an&@laﬁerc&ﬂtarepo@gured tofve cppabbhoigiegsesivemsashdwnlimader

24b may be _ad cut adhesi ve 4 in.,a required size depending on
substrate IFagaﬂ P?F!é eWChﬂf‘i[’?rﬁ erﬁﬂ“gmgﬂl?@a@fhst r system and the
punchi ng_syst em e@fndmotichfBegnddtwotubidlNe daltlsbSrafleld 1RAUPEIGZ fyanual 1y
or automatically in rlgtwar and | ef vvar Irecti re specifically,

cutter 8a agttvadded leBhard dingbtiont ingaraBbl. artiitlep dslkis 2Abchanise indapitent dfo be
separately slidable in di e bond| ng apparatus 50. Furthernore, the cutter

syst em and 2tHECTHANEH FHILCE prombs ok SRawi)Ite sHeasihssive tgae érfﬁi Byelpadet4e- one of
the cutter Qe ﬁ@hé_tslzilqgéhaﬁéﬁ th phgamgéj é}}s{%m Ss‘ﬁgt & put%'ﬂﬁilgt &nb W(ﬁoe[rshg&n)and

| oader 24b 1n
to cut only a required portion of adhesive tape 4 fed by a loader 24b. Two cutters 8a

and 8b can independently operate.

Loaders 24a and 24b each includes a loading cassette portion (not shown)
supplying cutters 8a and 8b, respectively, at piece forming position 26 with adhesive
tape 4 and also taking up and housing adhesive tape 4. The loading cassette portion is
adapted to allow a variety of adhesive tape 4 to be attached thereto and detached
therefrom. |

While Fig. 1 shows cutter 8a adopting a cutter system and loader 24a to cut
adhesive tape 4 in a required size, alternatively cuiter 8b in the punching system and
loader 24b may be adopted to cut adhesive tape 4 in a required size depending on
substrate 1 and adhesive tape 4. |

Furthermore, the cutter system and the punching system can be switched by
sliding cutter 8 and loader 24 manually or automatically in rightward and leftward
directions. More specifically, cutter 8a and loader 24a, and cutter 8b and loader 24b
are adapted to be separately slidable in die bonding apparatus 50.  Furthermore, the
cutter system and the punching system can simultaneously be employed. Only one of

the cutter 8a and loader 24a in the cutter system and the cutter 8b and loader 24b in the
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punchi ng system may be arranged in di e bonding apparatus 50. Furthernore, a
torque clutch is adopted as a nechani sm causi ng | oader 24a or 24b to take
up a 3-layer adhesive tape 4 before it is supplied to cutter 8a or 8b.
Furthernore, the cutter 8a cutter nenber (not shown) has one surface

- processed to be sharp. Alternatively, the cutter nenber may have opposite
surfaces processed to be sharp so that it can efficiently be increased in
| ongevity. Qther than this cutter nenber, a cutter knife blade (not shown)
may be adopted that has a reduced cutting area and cutting characteristics
unaffected by the characteristic(s) of adhesive tape 4. If adhesive tape 4
is significantly adhesive, there is an increased possibility that resin

confi gur i nguadthgsiywemt mpebelarsatbed @sdié boraliid ppathitud StAder 24 and/or the |ike.
To address this, that portion of cutter 8 and | oader 24 to which the resin
readily adheres Frikermere, @xtempe elubdve adontedsrremeshansmotagsing lgdes? 4 drar

- adhesi tach t her et th , die bondi t
50" has 1 oadiy THHRE bp 5585 Shest 0 S Lnetht h Saisd 0 Siv AR | onder 244 o
24b allows di e bpndhdigond B Qs sH0uttL I%beay@tlsmxgyham@sﬁ«mecontri bute to

a reduced operation tine of die bonding apparatus 5 Pre-press and fix unit
51 per f or nprachssed tsbeguirg. A-AQyeragivaly| themottebmemberonayblede oppostersaffoens.

Initiall Fig. 3.sh conventional . hol ding step .S (see .Fig. 10) . and.
recogni tiyoﬁfo%gissiﬁtftﬁf( & ¥ Gt 4 530 ofgse -Ydlaﬁgmpsffa%ﬂdn sevanguel Haber f or med
by di‘e bongiing, APRALALHS il Qi REIREESEBLFAROTE TRGcd A% BRI 9. 3,
substrate recogni zi ng I'nager and pi‘ece hol ter i'ndependently and

sinultaneousmmga&mhﬁdﬁmmng@hﬁhﬂgﬁﬂteﬁnﬁﬂﬁ&ﬂlﬁ&ﬁ@@nﬁ&h@ﬂmsﬁﬁ@fmﬁﬂmvethe sake
of convenience, the Fig. 3 step will be referred to as a hol ding and
recognitioffPeéétep A Adhesive tape 4, fed by loader 24, is cut at piece

]]: 8; ?egg gﬁgi Lgfglfﬁagh%%xfegtéﬁé %gs mgsnﬁtl&ghtggh%%{?t%l%g,l tilgr%é'ss allnz %bre%e%cp%ssabiii?y ’srhgten
resin configuring adhesive tape 4 adheres to cutter 8, loader 24 and/or the like. To
address this, that portion of cutter 8 and loader 24 to which the resin readily adheres
may for example have silicone, fluororesin or similar non-adhesive member attached
thereto.

Furthermore, as die bonding apparatus 50 has loader 24a or 24b, simply
exchanging adhesive tape4 of loader 24a or 24b allows die bonding apparatus 50 to be
available, This can contribute to a reduced operation time of die bonding apparatus 50.

Pre-press and fix unit 51 performs three steps (A-C) as will now be described
hereinafter.

Initially Fig. 3 shows conventional holding step S (see Fig. 10) and recognition
step U (see Fig. 12) individually and simultaneocusly performed by die bonding apparatus
50 of the present embodiment.

As shown in Fig. 3, substrate recognizing imager 9 and piece holder 10
independently and simultansously perform a holding step and a recognition step. For
the sake of convenience, the Fig. 3 step will be referred to as a holding and recognition
step A.

Adhestve tape 4, fed by loader 24, is cut at piece forming position 26 by cutter
8 into a required size. Piece 7 is then formed, and held by holder 10.  Independently
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of the holding step perfornmed by holder 10, inager 9 enploys a charge

coupl ed device (CCD) canera or the like to recogni ze the prescribed
position 2, while imger 23 inplenmented for exanple by a CCD canera
nmonitors how piece 7 is held and cut. Fig. 4 shows the three steps of
conventional noving steps T and V (see Figs. 1 and 13) and recognition step
U (see Fig. 12) sinultaneously perfornmed by nmutually independent imger 9
and holder 10. This will be referred to as a noving and recognition step B.
Hol der 10 hol ds piece 7 and thus noves from piece formng position 26 to the
prescri bed position 2. Inmager 9 continues holding and recognition step A and
recogni zes position 2 until piece 7 is set at position 2. Cutter 8 and

| oader 24 6fkdholdtiyessipyeerivaped By haldiel (s irhagey Gentploys auhargdsongedpaceent from
Fig. 4, conventional noving steps T and V are sinmultaneously perforned and
as a resul “GP} emeErar @séﬁka?@ meoLizyide peesgribadenastion 2 yhilsingageng3 t hat
conventi on J a1 and rec | b step U

recogni zi n%{péﬁgﬁ%%fﬁ 4 gx%{lp qgﬁy\é ﬁ?%@é‘%} rrlaoésﬁtg {Jsglso%f’ejlg%fqﬂ'; hg fegitnangli rmelg

si nul taneously Werd giowadthbyhrsdiited ditohRaeiBeslGenind@bmer adOv aagd Figﬁger 9.

This will be referred to as a supplying and recognition step C. The Figs.
3-5 net hodandeld) aad rachgnisomvienti Gealig. 1 2vemsltassuiSpatformed bhautinllse st eps
(A-C) of th resent enbodi,nent . re .s jfically, holder 1Q can set piece
7 v api dl y BASPRRTR TR SAPLQP L at (HoSTl POISTHRIATIBIERS | nager O A
this poi ntreRbodifidiBstef Re Step of pre-pressing and fixing for an initial piece
7 conpletes. Imager 9 noves to a position over a subsequent, prescribed
position 2 and Heldegh) kdds piesd T ahthds rapesdfrymanete Ebadind p@ditiqar Zciosthen. Thus
in the present_enbodinment pre-press. and fix unit 51 can performthree,

pr e- pr essi P§SaREd PPtion2 st bpager Aceptinish heldingtand gerssitighsePdatid y shorter

per 00 of L%k poREE 3LLANL0ACONNGALLONT . EaLt espoRding step.  Then

i
substrate I%_C ve_s a ong_ I‘_al . _p e- p_ress an ] mal n )
press and idiesivdiape G20 bBRLERGhEIPCAY | deﬁs%ﬁﬂemrfﬁﬁﬁﬁf?. anghnféntnalll required

to have an ability to exert a larger | oad on piece t han hol der 10.
Al t hough nopvispetens Traad Y are sigultaneously performed and as a result a reduced operation
time is achieved.

Fig. 5 shows that conventional supplying step W (see Fig. 14) and recognition
step U recognizing position 2 at which piece 7 1s subsequently set are simultaneously
performed by mutually independent holder 10 and imager 9. This will be referred to as
a supplying and recognition step C. The Figs. 3-5 method reduces the conventional
five steps (§-W) to the three steps (A-C) of the present embodiment. More specifically,
holder 10 can set piece 7 rapidly and with high precision at position 2 recognized by
imager 9. At this point of time, the step of pre-pressing and fixing for an initial piece 7
completes. Imager 9 moves to a position.over a subsequent, prescribed position 2 and
recognizes position 2 rapidly and with high precision.

Thus in the present embodiment pre-press and fix unit 51 can perform three,
pre-pressing and fixing steps (A-C) contributing a significantly shorter period of time of
operation than conventional, corresponding step.

Then substrate 1 moves along rail 21 from pre-press and fix unit 51 to main

press and fix unit 52, which is provided with presser and fixer 11 required to have an

ability to exert a larger load on piece 7 than holder 10.  Although not shown, main
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press and fix unit 52 is provided with a pressing and fixing platformat a
"rear surface of substrate 1 opposite position 2, as well as platform 25.
Furthernore, the pre-press and fix unit 51 platform 25 and the pressing and
fixing platformare provided with a heater (not shown) acting to stick (or
supply and set, and press and fix) piece 7 on substrate 1. Note that piece
7 (or double sided adhesive filmb5) has a resin conponent, which further
hel ps to stick piece 7 on substrate 1. Note that the heater nmay not be
provided to platform 25 and the pressing and fixing platform and instead be
provided to both or one of the pre-press and fix unit 51 holder 10 and
presser and fixer 11. Furthernore, presser and fixer 11 is provided for
exanpl e wi tresa ahdédanit 62 ispropred mithiagregslngnde fixing pldtftirt gpressuvudacydfi nder or
the Iike (notf shown) spall in frictional resistance, a controller

control | i ngUbHt baprasite gastiah2.asardlyas poumetS ¢ regul ator (not shown) to

exert Toad on i $66admcill bAAEL A0SR B BeadRL AR and thus

fix on presser a I xer a single one o pl eces 7

pl aced on dhhgtpiafemlardprovided Witlenhane (@bt shbhie) RitRgas stk (dReusipsid ak.e
si mul t aneously. Furthernore, presser and fixer 11 may have a ti

exchangeablaad geespvend figpiecet] gn jubgtrgtndt  Slesawipt mﬁcmbimeioum.sid@égﬁﬁ%swy t he

tip has sidi e rubber or fl uororesin bber or sim.ar highly h

Febi ot ant ey g & {8 ooionrnt *hEh BB HReFLegk sk SRl TR ng
under gone tihg 1RBhI R OSSR Ye BRADEh B&tﬁhﬁas%ﬁwuﬁ_%&m AR} PhESH and fix
unit 52 is transported along rail 21 to peel off unit 53. Reference will now
be made t o 48l gstead bb pamddddrtodddi ¢n @re dFitle pré-fressdad dixivlait Speelder 00 andini t 53 of
the present enbodinent, Fig. 6 is an enlarged, schematic side view of peel
of f unit 5P Y. 1. Peel off unit 53 is provided with peel off film

remover 13 prov!@%ﬂgﬁ%%ﬂ%ﬁﬁgﬁmq%@fk£}kfh&§§?¥&gﬁg?€%§ﬁ%g@ﬂﬁ§8%§%%f§nd

presser 20 and in a I ereto a peel e up roller
28, a col orpnsemnsay cylfderpnfluid pabaetcibmicboaihd ke (nd?eBbwaf imall iatfi@iomP7 bears

substrate 1 wth the prescribed position 2 facing 14-

resistance, a controller controlling the loader, and an electro-pneumatic regulator (not
shown) to exert load on piece 7. '

Such loader and controller can press against and thus fix on presser and fixer
11 only a single one of a plurality of pieces 7 placed on substrate 1 or more than one of
the pieces on the substrate simultaneously. Furthermore, presser and fixer 11 may have
a tip exchangeable as well as a tip jig (not shown) of holder 10. Desirably the tip has
silicone rubber or fluororesin rubber or similar highly heat resistant material (not shown)
attached thereto. |

Then substrate 1 having undergone the main pressing and fixing step performed
by main press and fix unit 52 s transported along rail 21 to peel off unit 53. _

Reference will now be made to Figs. 1-5 and in addition Fig. 6 to describe peel
off unit 53 of the present embodiment. Fig. 6 is an enlarged, schematic side view of
peel off unit 53 shown in Fig. 1. |

Peel off unit 53 is provided with peel off film remover 13 provided with peel off
film removing adhesive tape 12 and presser 20 and in addition thereto a peel off

platform 27, a take up roller 28, a color sensor 29, and a detection board 30.

Peel off platform 27 bears substrate 1 with the prescribed position 2 facing
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| upward. Take up roller 28 operates to take up the adhesive tape. Detector
(or color sensor) 29 operates to recogni ze the peel off film Detection
board 30 is arranged opposite color sensor 29 with adhesive tape 12 posed

t her ebetween. Furthernore, the pre-press and fix unit 51 platform 25 and the
main press and fix unit 52 pressing and fixing platformare provided with a
heater further helping to stick the resin conponent of double sided
adhesive film5 on substrate 1. Furthernore to efficiently renove peel off
film®6 fromdoubl e sided adhesive film5, a cooler (not shown) is provided
for exanple having a piezoelectric elenment, a Peltier device or any simlar
el ement incorporated therein. The cooler cools a portion generating heat,

i.e., for upsardl eTapkepecler®@s dybsdsiatigkelup the alilgivetigfRe. oDepRedri(BOcalbf . The
cooler for exanple enploys a heat sink and/or an air cooling fan and a
det ect or t GeRsoRtFodperappierigeegnezettbe peel offdidinc e Detastienboard BE ihaszange@ner at i ng

portion in accordance with.the resin characteristic(s of doubl e si ded
adhesi ve f iqu?gteoc]op "B ?9 V‘f{&aélg‘?%‘ﬁtaP%ﬁ B‘?S(?Fléﬁrgﬁ]?q(tﬁ'%ﬁeé'd cool er may
alternatively be Pﬁaf-th@r?no’ilé,rth\@?&'-lbr@& an@ YL B S IR N ddGdY BRinl 18ssGRa! er ' s

cost. In the air cooling system peel off platform 27 is provided with an
ai r path (rdotungH@vyssingrandificoigl phatotmadre provudet vetnoheatertfineherinelpinggabh nmay f or

exanpl e be provided with an ionpizer (not showy) to reduce the apount of
circul at ed SBFIT‘ ﬁ'ﬁ%%l‘? CHRP BT ﬂgcp%l,%iea%‘j(egﬁéh%‘fe Bol PhgsyEEdm FUERETI%ESol i ng
system e. r 0, t | er or
siym | ar cogPi’eg‘g{egggfégﬁn%R% féyﬁ%g%gﬁépgg?%gedﬁg pdé‘g? \Eeg‘*ﬁl pilaarltc‘;B gerr ?n@? and

i nst ead be showy) ideebvidedfortxanigle havidn 4 siomenictriclderént P4 PEG&Tde?Re ofufig her nor e,
presser 20 presses the entiret%.of pi ece 7 via adhesive tape 12, as shown
in Fig. 6. SHarelspiept inporpersed herelins Tetdoplepfoaiae @pitin ssperpiivckestdd t o be an

elastic fl resin.menber (Lnot. sho or the.ik f.or ex le. 1t. should
b mot od | bl PITRCPSH pliihied B RE s @b oF PRtk o i ROBRR S Of - any
el astic mategipl@ls-a hER $nk &ﬁ!ﬂorpineb){ﬁwoiiﬂ% %gna al de@iPrdras @bkl 9eBy&G 8RSt MFbe

iTm

pressure and doubl e sided adhesive fiTm5 fromhaving a surface with resin
gl ue produdediicedtr edndtieotraat gérerating pogidnong cemidnee withphe sssur chatagtepistie(xer t ed

on ‘pl ece 7 c;[f%og\gleea ec& Q&xe@i‘vg%ﬁr’l 5 of piece 7.

Note that the aforementioned cooler may alternatively be of an air cooling
system, which can reduce the cooler's cost. In the air cooling system, peel off platform
27 is provided with an air path (not shown) for circulated air. Furthermore, the air
path may for example be provided with an ionizer (not shown) to reduce the amount of
circulated air used.  Furthermore, as the air cooling system a self cooling system, e.g.,
the colder system may be adopted. Note that the cooler or similar cooling system may
not be provided at peel off platform 27 and insiead be provided in peel off film remover
13 at presser 20.

Furthermore, presser 20 presses the entirety of piece 7 via adhesive tape 12, as
shown in Fig. 6. Desirably, presser 20 has a tip of material or processed to be an
elastic fluororesin member (not shown) or the like, for example. It should be noted,
however, that it is not limited to fluororesin and may be of any elastic material. This
can prevent piece 7 from receiving excessive pressure and double sided adhesive film 5
from having a surface with resin glue produced.  Furthermore, it also allows uniform

pressure to be exerted on piece 7 to press the piece.

215 -



15 Take up roller 28 is |linked to an adhesi ve tape supplier (not shown)
tensi oning adhesive tape 12 with prescribed tension and | oosening the tape.
~ The tape supplier is provided with a pair of reels. One reel is a feed reel
(not shown) arranged leftward of presser 20 to feed adhesive tape 12 toward
pi ece 7 stuck on substrate 1. The other reel is a take up reel arranged
rightward of presser 20 to take up adhesive tape 12 having peel off film®6
adhering thereto that has been renoved from doubl e sided adhesive filmb5.
The feed reel and the take up reel each have adhesive tape 12 wound

t her earound. Col or sensor 29 (or a detector) is adopted to overcone a

di sadvant age of conventional detectors. The conventional disadvantage is
that peel off fiTake@paalsr@s ibénkedeat aatadibsindasaduppliatRotlshotvihtapeiohingf f film
6 still remaining at the prescribed position 2 is transported to the
subsequent 2dhpByriiaag 14 mith mascrired wndes apfl/lapteals the tapgus E8 BoesuRRIer i ece 7
correspondj.ng: bstrate |, of~matri.x e i)n recent, vears.is significantly
reduced i nﬂ’ rs%iglﬁié&) ?}tﬁ (2t goorfg?er%sgl y(:,)neprggllIS 8?&%@8{@2{% Sﬁﬂgn%\%[ﬁaensgfa%ﬁee ‘%aﬁg OEZ are

al so si gni frcgantd ¥ f6d HERGvE fapsi 28owiViefledeTestaRONEsUbSEME 1i S TEHRRShGES,
usi ng the aforenentioned col or sensor 29 entails coloring peel off film®6,

t r anspar enis adakeopageleyrrangedbugitenstofgaessard @l tske ephdirking tapadBduiving t ape 12
with a color, differe t ha eel off film®6. i's can, he col ar sensor 29
to recogni2E ?}ié'Jm éfaﬁﬁ?rfngﬁﬂ@%@d%waﬁ&eweg@w@ Pf@@ ff%%e Siéf% et o t o
ensure t i gﬁ:m; i adhesi ve
tape 12, ggiei fregi ;lt ?92%§%qu§l%%%€?ﬂg%#lh%f\{erﬁi%é iz?n‘%ot at E%e?&ggﬁési ve tape
12 provi de hi gh Cdot seasdér. 29k tlleteotr eis adsptshnovdrenmd @ disfidvaaakenf sensor 29

faces via adhesive tape 12 detection board 30 colored with a color

di fferent $9¥ANtowal degrctors | hhgconertang) Gepdyadnge is st ipgel loilma@ gannet béir t her
ensure tha ff.fil .S e col-or nsor_ 2 Then. strate 1
weh ont y upsBEFLer ot Th Sl PO R RinE ol e e BPRS Blietihoed KBRS 68 by

peel of f uRidspSded @ tho BeHsBEherNibbn&idz 8hi0BY. I dhil dRldvaRelke ienasdbdchusaow be
made to Figs. | and 2 and in addition Figs. 7-9 to describe bonding unit 54

of the presess? errtrspondang to Nbsteate hat nRLgstypd indres¢nd wedrn isstignpéicantly bondi ng st ep
per formed rt?a u(Pe%r}rq isig ati géco?cﬁngﬁyb,opve\gl olff| ﬁl'rzri g 'zmdl adhesive tape 12 are also
significantly reduced in size.

When the above issue is considered, using the aforementioned color sensor 29
entails coloring peel off film 6, transparent or opaque, to be detected, and also coloring
adhesive tape 12 with a color different than peel off film 6.  This can help color sensor

-29 to recognize peel off film 6 adhering on adhesive tape 12. Furthermore to ensure
that color sensor 29 detects peel off film 6 adhering on adhesive tape 12, desirably the
color of peel off film 6 and that-of adhesive tape 12 provide high contrast.

Furthermore, as shown in Fig. 6, color sensor 29 faces via adhesive tape 12
detection board 30 colored with a color different than peel off film 6. Detection board
30 is provided to further ensure that peel off film 6 is detected by color sensor 29.

Then substrate 1 with only double sided adhesive film 5 remaining thereon is
transported by peel off unit 53 to bonding unit 54 along rail 21.

Reference will now be made to Figs. 1 and 2 and in addition Figs. 7-9 to

describe bonding unit 54 of the present embodiment. Note that Figs. 7-9 show in steps

a bonding step performed by bonding unit 54 shown in Fig. 1.
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-16 As shown in Figs. | and 7-9, bonding unit 54, as well as pre-press and
fix unit 51, includes a chip bearing wafer table 14, a chip projector 15, a
substrate recognizing imger 16, a chip holder 17, a rail 31 allow ng

i mger 16 and holder 17 to nove therealong, a chip recognizing i mger 32,
and a chip supplying and setting platform 33. Wafer table 14 is novable in
forward and backward, and rightward and |eftward directions, as indicated
in Fig. 1 by arrows. Furthernore, wafer table 14 is provided with an
expander 34 fixing sem conductor chip 3 thereto with an adhesive fixing
tape 35 to forma wafer plate 40. Wafer plate 40 is placed on wafer table
14. Note that chip projector 15 penetrates expander 34 and wafer plate 40 to
push a pluralitysshoselin Eipadueid?-Ochoqinglurikimaaswelrus plresramrad finhain waf er

pl ate 40 has  sem conductor chip 3 renove therefrom wafer plate 40 is

ej ect ed ext¥s Hgludgpa alilébe%mcwa% apigdriat elslp@mjecrﬁre&&fsvbﬁqatw&m@n&t e 40

havi d d 1 t hi.p.. 3 f h it f
cassert o ol BBty s BPBHERR Tt wigT ABuPelRHES e AR ED PRSOT expander
34 | ocat ed théredlbfy, fal Gl r%c@éniﬁn% ?ﬁ%eh?@,cﬁnd E\l,é;mhgpkblﬁgﬂ?ﬁg an& @e‘tﬁ%ﬁ% patsheyat or 36

accommodat es a nmagazi ne casset not sho form a slit. The
magazi ne cassett ¥ ifar tahle 4as moofble frefoswvartd dnddrckoveard pindrghtward @hd nut ual |y

spaced and ,verti.cally arranged fer ates 40 havin acc t ed

sem conductl W@ﬂi%e?gon‘f’h@ L lj%?i%{vaﬁ’eﬁﬁ-a&%i‘rtr Vs @%T\{’S”aﬂ’f& ‘é(a’ggggt%d‘ ¥o be
vertically abl &R0 £ L f 4 comMmuodat ed
in the nadazfne chsse?%%’t%&%ﬁ%hggﬁﬁggﬂﬁghbﬁge 3§§%§%gggﬁgﬁgﬂ%%$thernnre
when waf er fpdirgftape 3Dtd Hrejaeeifedpltteciiy a Wiatgeglhteel0daplaedd & whtbetablepitdy magazi ne
cassette is ejected from, K cassette elevator 36 to outside die bonding

appar atus 50. TheY&afthabehin paeigeior hepenengics errandend hipdareonmtad 408 paslt equi r ed
0. di e,bondj atus 50

Bnd ol aced S EULerRrBkERud ot DRAHE ruielrer SheRRAIETREREE oot Pon
nmenber 37 shgwdnlitiéd Gip T rdRowAHSRBm Rlagir ?laité X0 Riej R &RNEHIES B | chips 3 on
expander 34 to project upward. Note that after projection menber 37 causes
hori zont al edingepphretebOchip 3 to project, the bonding
Thereafter, wafer plate 40 having accommodated semiconductor chip 3 moves
from the position of a cassette elevator 36 shown in Fig. 1 at a right hand to that of
expander 34 located in the figure at a left hand.
Furthermore, cassette elevator 36 accommodates a magazine cassette (not
shown) in the form of a slit.  The magazine cassette in the form of the slit bears a
plurality of mutually spaced and veriically arranged wafer plates 40 having
accommodated semiconductor chip 3.  The magazine cassette is as a whole adapted to
be vertically movable and can move independently wafer plates 40 accommodated in the
magazine cassette toward a position over expander 34. Furthermore when wafer plate
40 is ejected from a magazine cassette, the empty magazine cassette is ejected from
cassette elevator 36 to outside die bonding apparatus 50, Thereafter a magazine
cassette having accommodated a required plurality of wafer plates 40 is introduced into
die bonding apparatus 50 and placed at cassette elevator 36.
Chip projector 15 employs a projection member 37 shown in Fig. 7 to cause a

plurality of semiconductor chips 3 on expander 34 to project upward. Note that after -

projection member 37 causes horizontal semiconductor chip 3 to project, the bonding
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-17 unit 54 holder 17 holds sem conductor chip 3, as shown in Fig. 7.

- Herein, projection nmenber 37 has a portion in a vicinity of the tipin a
cross, as shown in Figs. 7-9. Alternatively, the portion nay be in the form
of an integrated triangle, quadrangle or circle. In the present enbodi nent
for exanple when chip projector 15 causes sem conductor chip 3 to project,
initially wafer table 14 noves to a chip projection position 38 of chip
projector 15. Note that on wafer table 14 sem conductor chip 3 is fixed to
adhesive fixing tape 35. Furthernore, as shown in Fig. 7, chip projector 15
accommodates a chip supporting platform 39. Wen chip projector 15 causes
sem conductor chip 3 to project, platform 39 supports sem conductor chip 3
at positi omiB8t fcderal 7l eeinicqndsétoi cip 3visshadhesFige7f i xi ng tape 35.

Sem conduct or conductor chip 3 is thus held by platform 39 horizontally.
Furthernore, pl JFGHRPBEOCHER GHATIEAES & §apd PYTEER itbh VigdHE &f tIBID ipragjress; Rbn

menber 37 e L, GON tor. ghip 3 on the  rear, surface via adhesive
(ixing ¢ apiRlan Rt oNAELEE &0 B Bl iR IncBEh A En S RERCD /0
al I owi ng sgmh%@ngugﬁggbqhmndeB to be passed to holder 17, and sem conduct or
chip 3 and adhesive fixing tape 35 partially peel off. In other words,

sem conduct or chingh@preagntiegiboglingmt fk sxaroplacithes chip préjestionds cayes 35. Then
sem conductor. chip 3 i.s_conpl.etely. peel ed off. adhesive fixing tape 35 by
hol der 17, SePHesTAuEoT ShiR A CimRoiesty sty Say el G oL o1 RASFEBY hol der 17

moves - al opgkidd 38 Flohip BRctRS 5S Nk 18 il ngggtabﬁaem é‘e%HeBZHah&ror ehbR i3 1S set

by holder 17 on substrate 1 at the prescri position w th doubl e sided

adhesi ve f fikathtb agbsed fixidpetapbas ween. Furthernore, hol der 17 presses

sem conductor chip 3 against substrate 1, with double sided adhesive film5
posed t her ebet welBHthehere, a5 givsm ipFik /s Flap Pidieehot HeaccamaiodaisneicBied pre- press

Spg_ ];)Ir )é Sgn%&ﬁgéﬁng%{ljeﬁﬁ{rmé% Eﬁflé[nhc Fpngr%jaectosrilgi claggels en%scorrllcﬁlsctobr% rf:) 9?03(” | bed for
project, platform 39 supports semiconductor chip 3 at position 38 (or a contact
position} via adhesive fixing tape 35. Semiconductor conductor chip 3 is thus held by
platform 39 horizontally.

Furthermore, platform 39 accommodates projection member 37. Projection
member 37 pushes semiconductor chip 3 on the rear surface via adhestve fixing tape 35

. upward. Projection member 37 then ascends to a position allowing semiconductor chip
3 to be passed to holder 17, and semiconductor chip 3 and adhesive fixing tape 35
partially peel off  In other words, semiconductor chip 3 partially sticks to adhesive
fixing tape 35.

Then, semiconductor chip 3 is completely peeled off adhesive fixing tape 35 by
holder 17.  Then, as shown in Fig. 8, semiconductor chip 3 held by holder 17 moves
along rail 31. Then, as shown in Fig. 9, semiconductor chip 3 is set by holder 17 on
substrate 1 at the prescribed position 2 with doub_le sided adhesive film 5 posed
therebetween.

Furthermore, holder 17 presses semiconductor chip 3 against substrate 1, with
double sided adhesive film 5 posed therebetween, with higher precision than the
aforementioned pre-press and fix unit 51 holder 10.

Furthermore, similarly as has been described for pre-press and fix unit 51,
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-18 substrate recogni zing imager 16 and chip holder 17 are provided to

i ndependently nove along the sane rail 31. Furthernore, as shown in Figs. 1
and 7-9, rails 31 and 21 are vertically spaced so that substantially in
ort hogonal direction, inmager 16 and holder 17 can nove along rail 31

wi thout colliding with rail 21. Inmager 16 and hol der 17 sinultaneously
perform three steps (A -C) perfornmed by bonding unit 54 described |ater.
Thus hol der 17 can nove along rail 31 between position 38 at which chip
proj ector 15 causes sem conductor chip 3 to project and the prescribed
position 2 on substrate 1, as shown in Figs. 7-9. Furthernore, imger 16
can nove between position 2 and a position rightward of platform 33. Thus
bondi ng undubstBde resggnieng irazgepr é-apd up halddr 17 xreymovidédito independsnitisteniowsi t h

i mager 16 ﬂnqyﬁolder %7 i ndependently. As such, inmager 16 and hol der 17 can
si mul t anecHI&MF5Re Hilddg rail 3 1. Chip recognizing i mager 32 is provided
separatel y frompsuisthdtead B6QHM Fig00i ald™ROSHild§1 afid!s | RRIVIREGILY Whcke

substrate recogni zing I mager 16 can reci procate, Cﬁlp. recognlglng I mager 32
is fixed afo thatpobstbntaly overthogong diecjieg imager p6and holde3B7 cdntmstwalbulz be

not ed, howeyer, .that ipager 32 . al so be novable as well as imager 16.

| mager 32ra\t{§|1| VEBRE ?R]@%g thrralr%{er agpialiy 41 drisFaultaagoush By chip 3
hel d by h r a (e} i : appear ance, as shown in
Fi gs. 7-93%%%ﬁ§%§&A3§?P&g%ﬁ%§r g%ﬁgﬁ%ﬁgﬁgﬁggg%%?%gtrA'-C') as wll now be

descri bed her eiT@afsthelder I Ntdd Abley/albh@rail B 1H2oMEnt faaitioA3 B Wihichi ghifependent | y
provi ded substrate recognizing inmager 16 and chip holder 17 are enployed to
si mul t aneoRfgiegtopde fases semipendyiciey chipSptoaneieet anddhgypiesirdgd Ppepon E@spect i vel y.
Note that t

thi & st op, “RETUE: &7 RehBLEGEnt SonBuREaPotnphed” BTGy BETRR esRPes.
proj ecti o pRpd hbRbn3& Rl a@ifplRfopnest or 15. | mager 16 noves independently
of the holding step performed by holder 17 and enploys a CCD canera or the
li ke to recogni Zéwsthengngsuit Shed vpdisistpropreds anl Subst b jtiepvided with
' imager 16 and holder 17 independently.  As such, imager 16 and holder 17 can
simultaneously move along rail 31.
Chip recognizing imager 32 is provided separately from substrate recognizing
imager 16. Furthermore, while substrate recognizing imager 16 can reciprocate, chip
recognizing imager 32 is fixed at a position over chip projection position 38. It should
be noted, however, that imager 32 may also be movable as well as imager 16. Imager
32 can continuously or intermittently recognize semiconductor chip 3 held by holder 17
and the chip's defect in external appearance, as shown in Figs. 7-9.
Bonding unit 54 performs the three step (A'-C') as will now be described
hereinafter.
Initialty Fig. 7 shows that mutually independently provided substrate
recognizing imager 16 ana chip holder 17 are employed to simultaneously perform a
holding step and a recognition step, respectively. Note that this will be referred to as a
holding and recognition step A'. In this step, holder 17 holds semiconductor chip 3
projected from chip projection position 38 of chip projector 15. Imager 16 moves

independently of the holding step performed by holder 17 and employs a CCD camera

or the like to recognize the prescribed position 2 on substrate 1.
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-19 While imager 16 thus operates, inmager 32 inplenented for exanple by a
CCD canera or the |like can separately nonitor and recogni ze how
sem conductor chip 3is held and how the chip is determ ned between pass

and fail. Fig. 8 shows that nmutually independent imger 16 and hol der 17 are
enployed to sinultaneously performa noving step and a recognition step,
respectively. Note that this will be referred to as a noving and
recognition step B'. In this step, holder 17 holding sem conductor chip 3

noves from chip projection position 38 to the prescribed position 2. |mager
16 continues to recognize position 2 until sem conductor chip 3 is set at
position 2 with double sided adhesive film5 posed therebetween. Chip
projector 15 m)Wélﬁet@%hé@th%mﬁWdMQﬁ%hﬁt&ﬂBﬁ(ﬁ@f@@ﬁﬁwnﬁhgﬂé}ﬁ[b) to be

subsequentl Furt ection nmenber 7 ent.er | at f orm
39 and al s% mé??é&%ig%ﬁWE%@?W brﬁﬁféﬁ* eﬁPﬁT@“ﬂﬁm‘Kgofgnggﬁgrent from
Fig. 8, th&l@ﬁx&ﬁ%t?@@ﬂﬁk%&?ﬁrﬁﬂ%e%&ﬂb% 28@RAr atus 50 can sinultaneously
perform noving steps T and V performed by pre-press and fix unit 51 as

conventi onal . Th%gp&‘ shaprsabsi mgual&gdmﬁcpand@tsmmmrdémnd holdebE? gereimplayed i n an

eff|C|entI uce erl d of tinme. Fi 9 shows that nutuall dependent

hol der é’rﬁﬁm& rgﬂr@ PGS Step 586 aé?%ﬂ“&ﬁé@@sfeﬁpi’fé‘ﬁ%?/n&g esgppl yi ng

step and athawtaﬁeﬂlﬂ%@trefeﬁg@m;a &gvﬁlg%ﬂd rech aes&geegﬁ y. In'\dﬁ*s%ﬁgbﬁﬂdérhws wi | |
C. Int above

be referred to as a supplying an cognitron s

descri bed hetingderheativaghrwhipt 3 bbvpeidarchp PakytidlsRRioat3BNSs the fresddibpd and
hol der 17 can, set sem conductor chip 3 rapidly and with high precision at
t he presch‘bséttP“p%le on 2 recogni zed by inmager 16. At this point in tinme an

el e COnUHELEN € Dline B RERISE3h 098] Uil BucBpttis | P! etel y

be bonded, while e Sdpse prescri position 2

and recognpmnmw@qsuﬁle@lﬁed a&&sm(ﬁlrﬁh ;@s&f@b%é@@e@ Ohigipesietton1 srenber 37
is ready to project sem conductor chip (a conforming chip) recogni zed by

i mger 32. magesshomger samiEiogductys ehip B i epafbinying ehipr tictusiberquettiypprejecsds et at
the prescr Fux?hermore, projection member 37 enters platform 39 and also waits below expander
34 and wafer plate 40. |

As 15 apparent from Fig. 8, the present embodiment's die bonding apparatus 50
can simultaneously perform moving steps T and V performed by pre-press and fix unit
51 as conventional. The pre-pressing and fixing step can thus be performed in an
efficiently reduced period of time.

Fig. 9 shows that mutually independent holder 17 and imager 16 are employed
to simultaneously perform a supplying step and a subsequent recognition step,
respectively. Note that this will be referred to as a supplying and recognition step C'.

In the above described method bonding unit 34 performs only three steps
(A'-C"), and holder 17 can set semiconductor chip 3 rapidly and with high precision at
the prescribed position 2 recognized by imager 16.

At this point in time an initial semiconductor chip 3 has been set at position 2
and will completely be bonded, while imager 16 moves to over a subsequent prescribed
position 2 and recognizes the position, and the chip projector 15 projection member 37
is ready to project semiconductor chip 3 (a conforming chip) recognized by imager 32.

As shown in Figs. 7-9, initially semiconductor chip 3 is set at the prescribed
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-20 position 2h and then sem conductor chip 3 is set at the prescribed
position 2g. Thereafter when sem conductor chip 3 is set at positions 2¢g
and 2h, holder 17 and inmager 16 noves along rail 21 in a direction
indicated in Figs. 7-9 by an arrowto a position over the prescribed
positions 2e and 2f at which a subsequent sem conductor <chip 3 is set. Then
hol der 17 and inager 16 simlarly arrives at over the prescribed positions
2c and 2d. Finally, holder 17 and inmager 16 arrives at over the prescribed
positions 2a and 2b. As has been described previously, the three steps
(A'-C in the bonding step shown in figs 7-9 are repeated to nount

sem conductor chip 3 on substrate | at eight prescribed positions 2 with
doubl e si dewitedRésing henisermcdnpogetchih @ isdsbetbe presd@ifhed pokigion Bgee steps (! -0
per f or med bandi uni.t 54, as well as the.three ste (A-C ,perfornmed by
pre- press ea&ﬁeiwg%f penggondugior B@\S’géﬁ F‘E}raﬁﬁ‘als”i‘?{lsazg%rzﬁ‘eﬁglﬁgﬁi70%fd of tine

t han t he td | : S T i I 4 has

conpl et edq?%églglodn ?ﬁ% aisdtngg?&gggg% élgtfc\é&)% Hliﬁgl% Eﬁdﬁg%b?? re%) %‘lgd(g}r%& ]FOai?I 21 to

af t er - pr esgositiointoveSthe pfdseribedrpessiouné amb2f s svhihl 4 subsequmntsemicdaduand fix unit

52, is provided with presser_and fixer 19. Presser and fixer 19 is required
to have anchibd issel theashelder | Apadimagen hsimtanly wriveest over thewressabstor e,

presser a i n Press mcohduct or .chip 3  against substrate 1
faster ang“% vétloﬁgaf éﬁdegéprfg%elﬁ\@i %cﬁg?rhlg(r)lanpr“élgaeérl%a?ﬁdvelﬁia;(8 erlt[i]e Bﬁ‘es%leﬁ press
and fix unidsitds 20 uid fiernore, after-press unit 55 is mniaturized and |ess
costly. Furthernore, although not shown, as well as platform 33, a pressing

(pressing and fAxhasdpepieschibadrpregopsinheltdeeaters (8i-68 inthedwbdingatep 1
opposite pgsition 2. .The pressin | at f orm,and the_bondj ng unit .54 platform
33 are pr 051108’8&“ @ﬁ Fogre H%’ﬁ%tgﬁ?t %QFHESI’?W@W @“%éé’PéP{’%%ﬁeeEﬁ ‘_ﬁcghtef fect is
utilized tgogmued p&s‘?c'ion?.@twit@@&b% §3&1 adhBihvd filX) 5 PEIBIGRGEGKEEn Chip 3 on

5
substrate 1. This enabl es the doubl e sided adhegl ve filmb5 resin conponent
to further hel p Thmssid ihkeesseaps ARGY pedormodl by W ndimgsimbistiy at well as thhogree t hat t he

heat.er may not b rovid at the platforns and instead be provided o the
after - press;enfr(#rgtger%r@@ggy PEFBFePS @s@rﬁxrgmaﬂdcerh‘ée PEFRITMSE U f BROTEA PRI Her 17.

of time than the conventional five steps (S-W).

Then after bonding unit 54 has completed the bonding step, substrate 1 is
transported along rail 21 to after-press unit 55.

After-press unit 55, as well as main press and fix unit 52, is provided with
presser and fixer 19. Presser and fixer 19 is required to have an ability to exert larger
load than holder 17. Furthermore, presser and fixer 19 can press semiconductor chip 3
against substrate 1 faster and with higher precision than presser and fixer 11 of main
press and fix unit 52.  Furthermore, after-press unit 55 is miniaturized and less costly.
Furthermore, atthough not shown, as well as platform 33, a pressing (pressing and
fixing) platform is provided at a side of substrate | opposite position 2.

The pressing platform and the bonding unit 54 platform 33 are provided with a
heater (not shown). This heater's heating effect is utilized to mount (or set, and press
and fix) semiconductor chip 3 on substrate 1. This enables the double sided adhesive
film 5 resin component to further help to stick semiconductor chip 3 on substrate 1.
Note that the heater may not be provided at the platforms and instead be provided to the

after-press unit 55 presser and fixer 19 and the bonding unit 54 holder 17.
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-21 Furthernore, presser and fixer 19 is provided for exanple with a | oader
of a pneumatic cylinder, a fluid pressure cylinder or the |like (not shown)
small in frictional resistance, a controller controlling the | oader, and an
el ectro-pneumatic regulator (not shown). The |oader and the controller
enpl oy the aforenmentioned each unit to nount a single sem conductor chip 3
on substrate 1 at the prescribed position 2 or a plurality of rows of

sem conductor chips 3 on substrate 1 at position 2 simultaneously.
Furthernore, as shown in Fig. 1, to prevent sem conductor chip 3 from having
a damaged surface, a chip protection film18 is applied to cover the chip's
surface to prevent presser and fixer 19 fromcontacting the chip's surface
when presser andufihzenorg prepeessidseant it prosidediomtegahple wathi plosdertofie

substrate. Note. that a protection filmsuppljer (not shown) exerts
prescri becP“F%’ﬁ%ti‘%W%P‘éﬁft & Heidgessvg qviedss op thetlke (ngrsheyvphsmall nEuctasal more, i f

as wel | asre&]&%:gc%ra%Jnt%l@??cﬁ{troﬁ’iﬂl% tk%g)ga;de%?mc{'%ﬁelg&roqééf%%r}%gg%u?atort énBt. the tip

may for exanp have a silicone*=ru orore or simlar

highly hedbwhesiEedpiderah@ihedbonlrfiRdr eafpWthe afok@thigidnédeichiuait téacuher mor e,
as presser and fixer 19 presses sem conductor chip 3 against substrate |
with prot ectingdnsamirepdegiopekied arhaibaibee lee the miessiibebpasiticne? pir eplyealitagld fi xer

19 tip is fornmed of terial aqr processed, to.be .an_appropriately elastic
fl uorgr esirﬁwsgogﬁ%%?c’r@i% Orscﬁlg\s/vﬁ)o.n%ﬁg{t@%? E&‘f P?%@Wfﬂmﬁﬁgﬂeﬁﬁswor rreé of any
mat erial other tH@ffernhdrtOfsQh8®h h Figal foSroRMt ealiedHd¥ioe bRp biffom hiMsg Pr esser

and fixer 19 can exert appropriate pressure on sem conduc?or chip 3
direct!y ordamaghd purftcect ¢lop pfateanonSilpdSas apilied eb edwee the. chiffs siresmtopr event

excessive pressure ot herw exerted. on, sem conductqr chip 3 and a
Cooult pr IR E s i D Toft BORGi Rk GRP S OGS Cea ot e tye T | m 5.
Fur t her nor 1 chi I r fixer 19
can achie eesgg%‘iﬁlgftgﬁ%r&gﬁgﬁe@i@%ﬁﬁggﬁgﬂemgmg?&e@?@ ys,uﬁgu rst rate 1
W th sem daooibotal etdisprscribsthieadod tieieasion by abéepropcdss filmibt 55 is

transported along rail 21 to out-magazine unit 57 and housed therein within
a magazi ne cas mosgtigps welhpellderck/orresn gndFixes 1 hbantrechingsiet rate 1

by tip, the tip may for example have a silicone rubber or fluororesin rubber or similar highly
heat resistant material (not shown) attached thereto.

Furthermore, as presser and fixer 19 presses semiconductor chip 3 against
substrate 1 with protection film 18 posed therebetween, desirably the presser and fixer
19 tip is formed of material or processed to be an appropriately elastic fluororesin
member (not shown). Note that the tip may be formed of any material other than
fluororesin that is equivalently elastic.

Thus presser and fixer 19 can exert appropriate pressure on semiconductor chip
3 directly or with protection film 18 posed therebetween. This can prevent excessive
pressure otherwise exerted on semiconductor chip 3 and as a result producing resin glue
on a surface of double sided adhesive film 5. Furthermore, the semiconductor chip 3
main surface and presser and fixer 19 can achieve satisfactory surface contact
therebetween.

Finally, substrate 1 with semiconductor chip 3 mounted thereon by after-press
unit 55 is transported along rail 21 to out-magazine unit 57 and housed therein within a

magazine cassette. After semiconductor chip 3 is mounted on substrate 1 by
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-22 after-press unit 55, for exanple a wire bonding step and a nol ding step
or the like may successively be perforned. Note that while in the present
enbodi ment adhesive tape 4 is formed of two |ayers, enploying adhesive tape
4 formed of a single layer allows die bonding apparatus 50 to dispense with
peel off unit 53. As such, die bonding apparatus 50 having only pre-press
and fix unit 51 and main press and fix unit 52 or having units 51 and 52
integrated into a single unit, nay be used. Furthernore, die bonding
apparatus 50 may not have after-press unit 55. Furthernore, after-press
unit 55 may not be included in bonding unit 54. Furthernore, the die
bondi ng apparatus 50 seven units 51-57 may be sel ectively used dependi ng on
adhesi ve t afier-prefsomie’d, &fr eaampplaralire Yoraling sigrears! samdididyestepponibe liké mambst r at e
1. Furthernnre,.mrile t he epbodi nent has been described in connection with
die bondi AYFeEPPANAteRETSIMehpl oyed for substrate 1 that is to have

sem conduct or chj t: I i.tLQr I di ng
apparatus 50 nmay ég,t&g%}ﬁ% olrﬁq%%rﬁ%)ﬁfhg e%gt?iﬁ{ght? I Bﬂ‘gﬂa éggsb%{ rrma{{1 gfﬁﬁgt isto
have a semayenderaploying Adlesive tadeetfotned eDnsivgla 1aer 41688 di®boraligOiPaekioN

el ectrode). Furthernore, die bonding apparatus 50 maybe used for a
substrate PR te ABPense Hitseal off Wik hads susht §e handingppiamtvg ) haerg edviduct or

ohi, Stuck e OB SHRRLIALG & SNy USSRl SLERREL . g BL Uk on Lhe

descri bed afiebrhdeli Uith hal@ ink, 8RY dkhsed .t 1S clearly understood that the same
is by way of 1llustration and exanple only and is not to be taken by way of

linitation, the &pithirmosmdicsmodmgoppatamisesaymot hmeerftargnessenitgsl i mted
O o L Sphered CL I, 20 ML LS AR L L R O
o eser o0 AL L ot bl gy R SPES B AL RSP gl e
bondi ng uniaihesive tape 4 formed of a plurality of layers and the manner of substrate 1.
Furthermore, while the embodiment has been described in connection with die
bonding apparatus 50 employed for substrate 1 that is to have semiconductor chip 3
mounted at the prescribed position 2, die bonding apparatus 50 may be used for example
for a flip chip substrate that is to have a semiconductor chip mounted thereon via a
bump (or a connection electrode). Furthermore, die bonding apparatus 50 may be used
for a substrate in the form of a stack that is to have an initial semiconductor chip stuck
on substrate 1 and a subsequent semiconductor chip stuck on the initial semiconductor
chip. _
Although the present invention has been described and illustrated in detail, it is
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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wherein: said pre-press and fix unit includes a cutter cutting a double
sided adhesive tape into a prescribed size, a first imger recognizing said
prescri bed position on said substrate, and a first holder setting said
doubl e sided adhesive filmat said prescribed position; said main press and
fix unit includes a first presser and fixer pressing said double sided
adhesive fil magainst said substrate to fix said double sided adhesive film
on said substrate at said prescribed position; said bonding unit includes a
second i mager recogni zing said prescribed position on said substrate, and a
second hol der setting said electronic conmponent on said double sided
adhesive filmset on said substrate at said prescribed position; and said
pre-press AMJAMIIE CnATMBRYSsai d first inager and said first hol der adapted
to be novable nutually independently and sinmultaneously; said bonding unit
has said second i mager and said second hol der adapted to be novable

nutual l'y i ndepe”‘f?”k‘ die ﬂgﬁjdir?& @#apa@un@ﬂng{l}%w a%'elé%t ;l,;‘u[% cg%%gh&g oﬂ%%gﬁﬁ}alﬂé .

mounting an el ectroni c conponent on a Strate rescribed position

Wi th a doult epsiscligd gdbieish withfa dombRosed ddheielfinvwesd thetbBRFR] Ng a
pre-press and fix unit, a main press and fix unit, a peel off unit, a
bondi ng  uSPTPriERGa fFe-preseanddiaunt, amain piepernd fix unitared pbendwgerit.and fix unit.

i ncl udes a gutter cutting into a prescribed size a double sided adhesive

tape having a peel off filmadhering thereto, a first imger recognizing

sai d prescribed pgg E?é-ﬁﬂ'és@ihdsﬂ chiSHEERE:A SitteB BettiRg bidbable BAbS8dhsRE iR sai d
-24 doubl e sided adhesive filmat said prescribed position; said main press

and fix uniittojape¢sedes] Bz pifisit iprges sewganthgfsaxdgreggribsbposgicmaindsaiddoubl e si ded
adhesive film agai nst .said substrate yia sajd peel off filmto fjx said
doubl e si QWA § 87 PO g S&ldscklpbg{er%eg aglpesbes fmt 63E Presedbsshsi ti on;
sai d peel gg&ﬁgyit i ncludes a peel off filmrenover applying an adhesive
tape on said péel off filmand renoving said peel off filmfromsaid double
si ded adhesi ve f bdidntain press and fix unit includes a first presser and fixer pressing said

double sided adhesive film against said substrate to fix said double sided adhesive film
on said substrate at said prescribed position;

said bonding unit includes a second imager recognizing said prescribed position
on said substrate, and a second holder setting said electronic component on said double
stded adhesive film set on said substrate at said prescribed position; and

said pre-press and fix unit has said first imager and said first holder adapted to
be movable mutually independently and simultaneously;

said'bonciing unit has said second imager and said second holder adapted to be

movable mutually independently and simultaneously.

2. A die bonding apparatus mounting an electronic component on a substrate
at a prescribed position with a double sided adhesive film posed therebetween,
comprising a pre-press and fix unit, a main press and fix unit, a peel off unit, a bonding
unit, and an after-press unit, wherein:

said pre-press and fix unit includes a cutter cutting into a prescribed size a
double sided adhesive tape having a peel off film adhering thereto, a first imager

recognizing said prescribed position on said substrate, and a first holder setting said
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al | ow sai d doubl e sided adhesive filmalone to remain on said substrate;
sai d bonding unit includes a second i mager recognizing said prescribed
position on said substrate, and a second hol der setting said electronic
conponent on said double sided adhesive filmset on said substrate at said
prescri bed position; said after-press unit includes a second presser and
fixer pressing against and fixing on said adhesive filmsaid electronic
conponent | ocated at said prescribed position; and said pre-press and fix
unit has said first imger and said first holder adapted to be novable

mut ual Iy i ndependently and si nul taneously; said bonding unit has said second
i mger and said second hol der adapted to be novable nutually independently
and si nul t dnetaistisd adhesiThiindatesakiopreicnigedppdtical us according to claim 2,
wherein: said pre-press and fix unit, said main press and fix unit, said
peel of f unlt s%l‘gmalﬁ‘dﬁéﬁsﬁ’@ d vt dprdudes o dird ressergind dkepessing - @14 nt egr at ed

toget her ;- ahid NSl RONHLNGARPARELYSHRNES hoLd SRR LS HiBigp el ¢

pre- press a sal n- unit en said
peel of f ugitiéd adHesne S dnb@@@lum&atetaﬂlsmd p@é@dntsefa%smhd after-press unit

sequentially and continuously.

said peel off unit 1ncludes a peel off film remover applying an adhesive tape on
said peel off film and removing said peel off film from said double sided adhesive film to
allow satd double sided adhesive film alone to remain on said substrate;

said bonding unit includes 2 second imager recognizing said prescribed position

on said substrate, and a second holder setting said electronic component on said double
sided adhes.ive film set on said substrate at said prescribed position;

said after-press unit includes a second presser and fixer pressing agatnst and
fixing on said adhesive film said electronic component located at said prescribed
position; and

said pre-press and fix unit has said first imager and said first holder adapted to
be movable fnutually independently and simultaneously;

said bonding unit has said second imager and said second holder adapted to be

movable mutually independently and simultaneously.

3. The die bonding apparatus according to claim 2, wherein:

said pre-press and fix unit, said main press and fix unit, said peel off unit, said
bonding unit and said after-press unit are integrated together; and

the die bonding apparatus moves said substrate through said pre-press and fix
unit, followed by said matn-press and fix unit, then said peel off unit, then said bonding

unit, and then said after-press unit sequentially and continuously.
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