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bottom surface of the component is adhered to the sheet.

The component (2) is first brought into point or line contact with the
sheet (3) so as to avoid entrapment of air therebetween. The contact area
between the component and the sheet is then gradually spread until the entire
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for retaining unpackaged or bare IC chips within a carrier tape. The
carrier tape 110 includes a punched support tape 104 that functions_as
a’l eader tape wi t\WO8BHYrality of apertures 105 formed at a PCTMPINOSTS]
predeterm ned pitch, and an adhesive 25 tape 103 adhered to the support
tape 104. Bare IC chips 102 are affixed on the adhesive surface 103a
of the adhesive tape 103 within eachypdciftereavities formed by the
apertures 105. The process of affixing conponents on the carrier
t ape 110 is carried out such that bare |1 C chips 102 diced froma 30
sem conduct.or j 4 y S | zzle 106 of a
transfer robotm?%g@gégﬁ%?%ﬁ%?%ﬁgggegggab§ﬂ%Hgﬁ%ﬂﬁgngﬁe adhesi ve tape
103 of ‘the carrier tape 110 that is fed intermttently and paused at
the chip affgXi RgcEhREAR * D In order to ensure that chips are stuck

0 the adhesive tape WO 00/ 25349 :
PCT/ JP99/ 05737 The present invention relates to 2 method188d appaidtus

pl ate 109 is pr @y dadedki QQ&@ LXEQ9 1 ajyl onkidg
 he adhesive tape 103 ?{%ﬁ Eae_l 0 .OQEH t8% sq%%él nyg%?oégﬁg{'&?%e r'esf-'tedrﬁa[I
appl i cati on hav®resest imventiomgpglatesctabhe Liwlst idfedacazieretapepe
packagi ng syst em.l ; e Lpr o t S od f
C chips to be 'Qa'cﬁ.lathZ t%%#%yigoﬁfﬁé%{?e%&%%l ar@' c%t(% pél:t8 ?grghggﬁéé Sick?
mounting 10 s@sf Aptegmted qifeuptolte} ohips\at idig,sacle adhereBunps to a
lengthwise to a tape-like sheet for facilitating handling of

the components in various subsequent operations.

BACKGROUND ART
15 Carrier tape packaging systems for electronic components

are generally used for facilitating feeding of components in a

component pick-and-place assembly line for manufacturing
electronic circuit substrates by mounting electronic
components on circuit boards.

20 Fig. 6 shows one example of existing prior art system

for retaining unpackaged or bare IC chips within a carrier

; tape. The carrier tape 110 includes a punched support tape

i 104 that functions as a leader tape with a plurality of
apertures 105 formed at a predetermined pitch, and an adhesive

25 tape 103 adhered to the support tape 104. Bare IC chips 102
are affixed on the adhesive surface 103a of the adhesive tape
103 within each of the cavities formed by the apertures 105.

The process of affixing components on the carrier tape

110 is carried out such that bare IC chips 102 diced from a

30 semiconductor wafer 101 are picked up by a suction nozzle 106
of a transfer robot 107 and transferred one by one onto the
adhesive tape 103 of the carrier tape 110 that is fed
intermittently and paused at the chip affixing station 108.

In order to ensure that chips are stuck to the adhesive tape




predeterm ned height by pressing them However, it has been found that
defective bonds are frequently fornmed in these 10 processes.

Ext ensi ve -exper WeM#2§348onduct ed by the inventors have shoBRATARAPRSTAT ¢
pockets exist between the flat surface of JC chips 102 and the
adhesive tape 103, and these air pockets hi nder the action of

ul trasound thak i Egﬁ&' r reLn . LT ondi ng
t echni que utilii[%g u ﬁ%gggﬁgélBg g%i%?é??%%£QH§tﬂg ghmﬁl§%#%é§4qwther been
di scovered tf4atioe 107 ffivd suppprtingsthée adhegiveksapechd3 bEraen thdlmw.abl e

to the method of affd X .orsCHER h @ Wi fl at rface
of 1C chips 102 is Zoﬁdé%ggggsa{gko%%ég?%%iee&tg%%lpggcgg %Qi&/%% é!ﬁ(aaief?) % hat
i's * suppor@Ppdy obhe ebavebidesprkabed 168xT fem tfap®t peokagingnsystiemtiincthe

air betwegn thg | | t I nad an

obj ect of thk p?%%%‘éﬁ?ﬁ{%venplgo{ﬁg}zgft%&Rggdopr} oe\}ieggrgdﬁ%figgf%fc% &0 be
appar at us foelgetri¢aldw orpoeched 26 atoirncritopatternsodfa simsitsing t hout
~allowing airgh S ; 0 ts_and .t he sheets.

) S OURe R EREER VIR g the PEbBES 6 e iaalP USR] Re Sl niip HeEh

obj ect, the predebrermined hedghtoby ppoessiosy & hest. hdtbwdveaf,f iiti hgsabeenponent
on a sheet ¢ | N t CBQ%@ s first. brought into
poi nt or. Iineoggﬁﬁggﬁ;%&F%%?ﬁggshggési%ﬁz pr g@@?ﬁiﬁ% %)iﬁﬂ tq“':%e}or l'i ne
contact &PeapPref@esses.d point or |ine contact area bet ween t he conponent

and the sheet is tHQR,Gq0k! BYPYSINents conducted by the inventors have
shown that air pockets exist between the flat surface of IC
chips 102 and the adhesive tape 103, and these air pockets
hinder the action of ultrasound that is applied for forming

15 bumps by a wire bonding technique utilizing ultrasonic

vibration.
It has further been discovered that the formation of

such air pockets can be attributable to the method of affixing

1 4 r i

chips to the tape in which the flat surface of IC chips 102 is
20 placed at one stroke on the adhesive tape 103 that is
supported on the table plate 109 in a flat condition, by which

air between the chip and tape is entrapped.

Accordingly, an object of the present invention is to
provide a method of and an apparatus for affixing components
[ 25 to various forms of sheets without allowing air bubbles to

form between the components and the sheets.

DISCLOSURE OF THE INVENTIOIN
In order to achieve the above object, the present
30 invention provides a method of affixing a component on a sheet
characterized in that the component is first brought into
point or line contact with the sheet in a predetermined point
or line contact area, and said point or line contact area

between the component and the sheet is then continuously
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3 spread until  the conponent is adhered to the sheet.

Accordi ng.to thaygegaasent affixing nmethod of present i nverRGTAI9/05737

i nstead of face-to-face contact by which air tends to be entrapped, the
sheet is at first brought into a point or 35 |ine contact with the )
conponent, so as to avai.d formation of Ir pocke;tﬁg on_a sticky surface

of the sheet.SEReagdinkilothe copponent, s, adhgred ko kog,spR&tconponent and

the sheet is then accogtadyatdyrthe'csmpdneateRf fakifgngethibd éhepreserithat
exi sts . between the conponent and the z%eet, whergb§ thﬁ,co pnent d’s 10
smoot hl y adheiB¥eRblanye 105Lepd\ P nERRe =¥ RAGR) Conrash k¥ whigh air fends

formed. Tr OUbESSbéaét&QQ[pbédt, henai héee kid atbetiween brbaght iﬁﬂﬁp@gfmnﬁnﬂ:
the sheet can_be thus elim nated. The sticky surface,qQr an adhesive

s

| ayer for 2ff FAPRECUHACoMpSReRRe GORpRAENt, S &S fRy aBR1E, SOFPRYS™ Hne or

both of the cagp et@d ohNa dbickRPefirradie ot ithey shieetacerdpdit or
pref erably be_nmade of ck materials for easy renoval

s oW ta al of_  the
conmponent  f r om-RBecontact, agea; RetyseR (ihs (COReRsas; 4gd the sheet ig then

initial pointgepmiacly RpreBANthELeP PNIEIHg WAy Rbe airSBREE &riste Made
by pressing tﬁe sheety V\?th the di s?gl end ogf 20Yta resilient menber to the

conponent, anBeb¥ReRJheacomppagnt angghe shaste WHREER¥NtRENGOPPRPHedt® can
be Spreadi®y BRESEARY adherbhetshens Snsddaridrodchaldewmagenirt pesedts to

causing elastic deformation of the resilient nmenber until the conponent

i s adher eBet foxngd . hBepubles caused by the air pockets between the
component and the sheet can be thus eliminated. The sticky
surface or an adhesive layer for affixing the component to the
sheet may be provided to one or both of the component or the

15 sheet. The sticky surface should preferably be made of low-

' tack materials for easy removal of the component from the
sheet in subsequent processing.

The initial point contact between the component and the
sheet can be made by pressing the sheet with the distal end of

20 a resilient member to the component, and the contact area
between the component and the sheet can be spread by pressing
the sheet further to the component thereby causing elastic
deformation of the resilient member until the component is
adhered to the sheet.

25 The initial line contact between the component and the
sheet can be made by pressing the sheet with a circumferential
surface of a roller or a flat blade of a spatula to the
component, and the contact area between the component and the
sheet can be spread by moving the roller or spatula in a

30 direction orthogonal to the direction of line contact between
the component and the sheet from one side of the component to
the other side thereof until the entire bottom surface of the
component is adhered to the sheet.

A support- tape that supports the sheet can alsoc be



25 The initial line contact between the conponent and the sheet

can be nmade by pressing the sheet with a circunferenti al surface of a
roller or.a flajydjopefeof a spatula to the conponent, and RERIFIHATEC
area between the conponent and the sheet can be spread by noving the

roller or spatul a |n a 30 di rection orthog dnal to the direction of line
contact between onent and #he sq}et frQm one sj

conponent to aff?-ﬁ'édo‘f‘he‘? g@&‘@ef-hé?—‘é d dft ??%mbb%%ﬂﬂ é'ﬁ'rr{?‘a(‘f@eof

i the conponggbckss ash i Kingt BResbéMponent to thelshepporithcape t hat
i supports the s ggt can al so be WO 00/ 25349
i PCT/ JP99/ 057373 i1tional or spec:.al devices or operagrions. affixed to the

i sheet .sinmilarly to apgeidhedS@hbalaopraddiubliebe inpsOEfSs-Mifkerftirn 89 t he

conmponent to the sheet Wi [ hout addi ti onal or special gdevices or
operati ons.? a iRl Gt Ys RS LFOPPIRE S SRR B@ FARLIRUERSLY, B0 o1 m 5o

5 that a multi ekﬁctyneiy COrfieant én ﬁlilw:b@e cwtﬂnreuenaéy &eﬂchhe sirRidti disent | y
af fi xed Il engthwise to the sheet as the sheet is '

n
| engt hwi se dlréEYFBﬁedT%Rm}qﬁ Renghhuise digrgtion. s%ﬁ&%i i% hegttéﬁemOSt

packagi ng syst g@itéBlei forf &/ dapll patRegingd systeﬁomhaauwsmtwdmwtxsed in
conponents to aoﬁredeterntned ocation 10 one gg for varjqus handling

and processi ngcontinuous sypply, Hﬁl%ﬂ%?ﬁ??&f%lﬁ? &b8€ feermtned LaGatioRy t he

10 one by one for various handling and processing.

For implementing the above method of affixing the
component to the sheet, the component affixing apparatus of
the present invention comprises a component feeding section
for supplying components, a feeding mechanism for advancing a

15 tape-like sheet intermittently toward a component affixing
position a predetermined distance corresponding to a pitch at
which components are affixed to the sheet, a component
transfer mechanism for picking up the components fed at the
component feeding section and for transferring the components

20 to the component affixing position, and a resilient press
member disposed opposite to the component at the component
affixing position for pressing the sheet to the component that
has been transferred onto the sheet, and a press means for
pressing the sheet with a distal end of the resilient press

25 member to the component so that the component and the sheet
first make a point contact with each other in a point contact
area, and for further pressing the sheet and the component to
each other thereby causing the resilient press member to
deform elastically so that the point contact area between the

30 component and the sheet spreads toward the periphery of the
component whereby the component is adhefed to the sheet.

Alternatively, the component affixing apparatus of the
present invention may comprise a linear spread means having a

linear contact portion disposed opposite to the component at



conponent to the 'sheet, the conponent affixing apparatus of t he present
i nvention conprises a conponent feeding section - for supplying
conponents,. a f eagd ogpssaechani sm for advancing a 15 tape-|i ke sh&GT/IP/0S737
intermttently toward a conponent affi xing position a predeterm ned
di stance corresponding to a pitch at whPch conponents are affixed to

the sheet, a conponent trapsfer mechani smfo i ckj the ¢ onent s
fod at the R RAERERENECBEF HE-A% RISHF MM 108 LPEREIERToRF 1 TP

conponents 20 éﬁbéth&ocmaoaeﬂﬁoﬁéxit AN MY beeh, tBafls ferred |driid theess

menber di sposed opposite to the conponent at the Cﬁgg sent ffIXI ng

position for pFRREIME"HE BRER? RPN & PoMF&TER% eet yit é:ﬁ‘

transferred onipnddic spheall, maifs aPARS JGaPonenh® so th#t eSise NEbrigtdehteahd
with a di stal end of the reS|I|ent ress 25 nmenber_ to the conpaonent so that

the conponéht HR SiRetsMake 2 ling cqntagte WAthoPAFRCBHRGE1Mid Hi®%ch ot her
in a point CO%&%act area§aandNebr Aovid e a&ﬁ&arnspiéed sheats and at he

conponent to . each other thereby causing the resil]ent ress menber to
def orm el asti cHH¥S§FEON REEPPERABLITR thth cign Bt hhRH bsHYSRBNt
and the sheet ey Qutponendr snd hendYHdheas thafchene 111@@%&%@& \Mi%eby t he
corrponent I's adhered to the sheet. Al ternativel t he corrponent

affixi ng appartiHeedy theecompongnis ANd it ST ﬁﬁ?]’eéﬁmﬂy‘%"é opg isigder ©

-Bpread neqms hete Ribnponent! tHetie GAIHEAC tsideOtheBo i GROSASY Qﬂ@%oh@ohent:he
onponent at WO 00/ 25349

PCT/JP99/ 0573715 adhered to the sheet.

With this apparatus a multiplicity of components can be
automatically, stably, and efficiently affixed to a tape-like
sheet that is fed intermittently in accordance with a

15 predetermined program for controlling each of the means and

mechanism of the apparatus.

DESCRIPTION OF THE DRAWINGS
Figs. 1A-1C illustrate one example of the embodiment of
20 the present invention, wherein Fig. 1A is a perspective view
schematically showing the construction of the apparatus, Fig.
1B is a perspective view showing how the component is affixed
to the sheet, and Fig. 1C is a cross-sectional view showing
how the component and the support tape are affixed to the
25 sheet;
Figs. 2A and 2B illustrate another example of the
embodiment of the present invention, wherein Fig. 2A is a

perspective view schematically showing the construction of the

apparatus, and Fig. 2B is a perspective view showing how the
30 component is affixed to the sheet;
Fig. 3 is a flow chart showing the control of the
apparatus shown in Fig. 1A or Fig. 2A;
Figs. 4A and 4B illustrate yet another example of the

embodiment of the present invention, wherein Fig. 4A is a




5 t he conponent affixing position for linearly pressing the sheet
to the conponent that has been transferred onto the sheet, and a press
means for pressiwgob/Bassheet with the | i near spread neans ®PCTLIRES/05737
conponent so that the conponent and 5 the sheet make a line contact with
each other in a line contact area, and for noving the |inear spread
nmeans in a direction orthogonal to_the direction of |ine contact

bet ween tRRFSPSTSSNENY 1eih FahsBaticat L Sheming e cRRSEERERERN Rk the

bet ween the cappaatit, aaad tiky.SReet sSAr faspddtiicORed 8oRind Ohot Nehe
conponent to the other side thereof whereby the conponent I's adhered to
the sheet. component\ys atfixed,tg the &h@e%itiplicity of conponents can

be - automatical F¥g.st aid \o fab¢ hit€i SM¥winAlthexedntfo dANG:d | ke
sheet that is fed intermttently in accordance with a 15 predeterm ned

program f dr ARRAEGTEF nFhAF hioFigne4hda®Rd and mechani sm of the
appar at us. DESeRI ¢ O PerspbcPRANWNGEY schematicall PSshofin- the

illustrate one exanple of the enbodi nent of 20 the present invention,
wherein Fig. %Rsi%ggtb%ﬁl Qe@ PFAOF| BRE COMRANRI RLLAKLYY SPRERFRE Ushe
construction of the apparatus, Fig. 1B is a perspective view show ng
how t he conpaonent is_affixed to the sheet, and Fig. 1Cis a

cross- sect i o tv MARE SRy GRRRYING, QYT { FRE HWMIFEAN and the support tape are

affixed @o the 25 asb@eidal embodimenti &lf.a #thed 3B hktisidPlonpiidits
exanpl e of tg_% enpodi rent of the present invention, wherein Fig. 2Ais
a per spedt® feshrely At AR APPAFRYLS HRGIRFOh @ceBRding ke Jihe fprasent

invention in the form of specific examples is hereinafter
described with reference to the accompanying drawings.
Figs. 1A-1C, 2A, 2B, and 4A, 4B respectively show first,

15 second, and third examples of this embodiment, wherein a
multiplicity of bare IC chips 2 diced from a semiconductor
wafer 1 are handled as components and affixed to a tapé—like
sheet 3 of a carrier tape 10 at predetermined intervals along
the length of the sheet. Components packaged in this way are

20 supplied for various subsequent processes. For example, the
carrier tape 10 accommodating a multiplicity of IC chips 2 is
transferred in a predetermined path for a continuous supply of
components at a specific location where bumps are formed on
each IC chip and/or such bumps are leveled.

25 The carrier tape 10 should preferably comprise a support
tape 4 affixed to the sheet 3 for providing enough rigidity
during transport of the sheet. The support tape 4 covers and
protects the sheet 3 but has a series of apertures 5 formed at
predetermined, uniformly spaced intervals where the tacky

30 surface 3a of the sheet 3 is revealed at positions
corresponding to the series of apertures 5. The tacky surface
3a forms the bottom of the recessed cavities formed by the
apertures 5 in the support tape 4 and is not exposed to the

outside of the support tape 4, and therefore, the sheet 3 can



apparatus, and Fig. 2B is a perspective view show ng how the 30 corrponent

Is affixed to the sheet; Fig. 3is a flow chart shovmcg
control of the wooomsgaratus shown in Fig. 1A or Fig. 2A ’”99@F6§
4A and 4B illustrate yet another exanple o_; t he enbodi nent of the

present invention, wherein Fig. 4Ais a WO 00/ 25349
PCT/ JP99/ 05737
vi ew schenmat i aItF?n%%ﬁf% B¥re O SFPRELEONTE? Q?llérs ot PISS&r g{:ggg% dfi' i g.

4B is a perspaet ageskbeny Hhaig\g 1w Abeernativediyposprbeket aif iwe chdlest he
TPt s s P Efpe e T o B rRIR PRI  S0el obfser?
schemat i cal | ytapleow whitheengage at teethoofod spywdket artiveofpeonent
A Lypi ool SonBOIRAEARIoEhe SRShd ‘ol TF TRy oRORORFS Lobe NeY B by and
an appar at us ﬂﬂaﬂraf SuppIE Of ek INGaridd wolddpoAsenanother irvednti on in the form
of specific exanpl ﬁé |as élretruerler;afst errOVldedee_nct_[ﬁé)esql Wlotrrtlz ref ergnge tot tbh_e
acconpanyi ng dr awi hgS.2P P PP
like cavities for accommodating bare IC chips 2 stuck to the
sheet 3 such as not to allow the components to protrude above
10 the apertures 5. Bare IC chips 2 are thus protected and
prevented from contacting or being pressed by other elements
during sheet transport and take-up.

The tacky surface 3a should not give high level of
adhesion if the bare IC chips 2 stuck on the sheet 3 are to be

15 fed for manufacturing electronic circuit substrates after the
forming or leveling of bumps provided on chips. In this
embodiment the substance constituting the tacky surface 3a is
not an adhesive but made of low-tack materials for
facilitating removal of components from the sheet 3 when the

20 IC chips are picked up and mounted on a mounting surface or
transferred elsewhere to be aligned suitably for mounting.

It should be noted that the components can be aligned in
any other arrangements and affixed on any form of sheets or
can be transferred to the sheet in any other systems other

25 than the examples given in this embodiment. For example, the
present invention may also be applied to a case wherein each
individual component is affixed to each individual sheet,
respectively. Furthermore, the tacky surface 3a should not
necessarily be made of low-tack materials and an adhesive

30 layer can be provided instead.

Referring to Figs. 1A-1C, 2A, 2B, and 4A, 4B, the sheet
3 is first brought into line contact with a bare IC chip 2 at
a line contact portion TOl as shown in Fig. 1B or Fig. 2B, or

into point contact with the chip 2 at a point contact portion



Figs. | A-1C, 2A, 2B, and 4A, 4B respectively show first, 15 second, and

third exanples of this enbodi ment, wherein a multiplicity of bare IC
chi ps 2 diced fmmowoasmeni conduct or waf er 1 are handl ed as RGHPFIHETEL
and affixed to a tape-like sheet 3- of _a carrier tape 10 at
predeterm ned interval s al ong t he Ieng?h of the sheet. Conponents

. packaged in thi.s way.are 20 _supplied for, vari us .subseguent rocesses

For exanpl e, as )éh(??ﬂ‘r B F{9pdBro TR ot ﬁ‘g‘ng RArEeet @xftymd’f
chips 2 is whdreandiecshedti 3 makascddner &bﬁedcpahitrf ameacmpt znm@ushemppl y
of conponent a _specific location mber s .,are for each
| C chip and/ oﬁ“%%"caﬁ gea?et‘? & drede ggmme ';Igr)ﬂftc&'Fﬂﬁ'an?gbeaﬁo shoul d
pr ef e& ably costmwxsanariqppmtor Figl.aps,4ogf ’Ehéeﬂiiﬁhdlh@ﬁiheeéoﬁti@t
provi |ng enou ng transgport of e sheet. The support
P 4 covor ion’ s Yo apecad 187 bPodbitinfied Hankatt reniopatThras s
formed at srpmdememgneds Ut frebyl }:h&pﬁﬁédtlmtﬁ \sFifixedete the baekam 30
surface 3a of _t she%t ﬁ f veal_ed t posi jions correspondi.n to t he
serios of apdii the TQ B R gt afte Prederermined  FRtRRY P
recessed caviTiBaSTﬂarhadebantéuba subg2paht UaEby Sequa) e thuepentité@pe 4 and

th
L5 not_eXPosedifide"8e the Jochone o3, sha 18 RS 12 F WG v 207 hoes&lore the

PCT/ JP99/1@673Mmaller than that. Neither the shape nof the size of the

contact region is critical.

The sheet 3 is pressed to the chip 2 using a spatula 24
having a flat blade 24a shown in Figs. 1A, 1B, or a roller 22
shown in Figs. 2A, 2B. In the examples shown in Figs. 1A-1C

15 and 2A, 2B, the sheet 3 is first brought into line contact
with the chip at a first contact position P01, and as the
spatula 24 or roller 22 is moved in a direction orthogonal to .
the direction of line contact between the chip and sheet to a
second contact position P11, the initial line contact portion

20 TO01 gradually spreads to the predetermined contact region T11.
Thus the initial line contact portion T01 set at one end of
the chip 2 gradually broadens toward another end of the chip
until the entire bottom surface of the bare IC chip is affixed
to the sheet 3 in the predetermined contact region T11.

25 When the bottom surface of the bare IC chip 2 is square
shaped, the initial line contact portion T01 should be set
along one side of the square so as to minimize the moving
distance of the spatula 24 or roller 22. Similarly, if the IC
chip 2 has a rectangular bottom surface having longer sides

30 and shorter sides, the initial line contact portion T01 should
be set along one of the longer sides of the IC chip 2.

In the third example shown in Figs. 4A, 4B, the sheet 3
is pressed to the bottom surface of the IC chip 2 with the

distal end of a tapered tip 2la of a resilient press member 21



be transferred by, for exanple, two pairs of press rollers 33a, 33b as
shown in Fig. 1A Alternatively, sprocket drive holes may be fornmed in
the edge surfacggfrtdae sheet 3 and support tape 4 whi ch eRCRAIR/BATAT
teeth of a sprocket drive for 5 advancing the sheet 3. The sheet or
carrier tape may be fed froma supply %eel and wound onto another reel.

The apertures 5 provided in the s.ugport tape 4 formtub- | i ke cavities
for accommpd@adggoBastastdcmateriais srch A rethangngebber 3ff fLinfh to

al | ow t he CORRRRGRESHSL:PIdH HIYC sBDEHSE 1ohd g0 bHACENS. sIEe I Gl PS 2

are thus protected ah prevented fromcontacting or being pressed by
ot her el emen®9oint centacly witderachafthertinhe dpdtapl contact porfon 5cky

surface 3a skgyl.d 40l NS 10h8 ol S Indner 2124BEBHAN feddin EizenkE Ch ps
2 stuck on the sheet are to be 1b fed for manuf act uring el ectronic,
circuit sBbstowerd theewnderside oforhenghert |bvaauanef 1banERPENSitHR on
chips. In thixa vo STRLEISERNYy UeGophPab ARG A inbyihAfy [ endicky wiy.f ace
3ais not an adhesive but nmade of Towtack materials’ for ]
facilitating4Bemsodl tmr%h}frﬁé!%nnsti?bnp?mt sedact pAERieMeTdd 3T chi ps
are picked ug %@QF@H”A eldamlgd@geiwﬂ 84" {8 @ i¥eumser bhefs] 8549 p12

el sewhere to lge al'igned suitably for nounting. I't should be noted
that the comedn&hesI€aphim Ztiogitbe predeterminest fONtaFE aFgEHENtELZnd
affixed g any forpof;5h8ehS p8lint cofPAeS%HdrtaBal 855 edhdrd e Shastin N any
ot her systens other 25 than the exanples gi'ven in this enbodi nent. For
exanpl e, thethe cgpteemf itheedCi chirny af sthBd 4PpFigd B 20 AL i ei n
each | ndicgdal P0P WiindsS e@%liﬁeﬂréﬂ G RenBilvE8 Uahe Shiphery,

respectively. Furthernore, the tacky Surface 3a shoul d not necessarily

be made of | WeEsbK Hhe ek} Ahiraddcan REhEmeaihlIn adhsErdchR Bhe HIRATEd
i nst ead. in a shEPE&EL IJUriod br9Bimd/ Yhe 24perfl @Y A% sHBenkhe sheet

15 resilient press member 21 of this embodiment is shaped in a

quadrangular pyramid corresponding to the square shape of the
bottom of the IC chip 2 as shown in Figs. 4A, 4B. In this way,
the contact area T02 gradually broadens to the contact region
T12 in a similar figure to the shape of the bottom surface of

20 the IC chip 2 as the sheet 3 is pressed to the bottom surface
of the chip 2 by the deforming resilient press member 21, and
the chip 2 will be eventually adhered to the sheet 3 in the
contact region T12 formed in a suitable size and shape
relative to the bottom surface of the IC chip 2.

25 As described above, when affixing an IC chip 2 on the
sheet 3, only a part of the sheet 3 is first brought in line
or point contact with the IC chip 2 so as to avoid entrapment
of air between the sheet 3 and chip 2. Air is easily
entrapped when broad areas of both surfaces are brought into

30 face-to-face contact instantaneously. According to the method
of affixing components on the sheet of the present invention,
the IC chip 2 and sheet 3 are first in contact with each other
at the initial contact portion TOl or T02 which is extremely

small in size and air pockets are hardly formed on the tacky



3 is first brought into line contact with a bare I1C chip 2 at aline

contact portion TOI as shown in Fig. 1B or Fig. 2B, or I nto point
contact wi-th theodohgsd® at a point contact portion PCT/JREPIOSTIT
00/ 25349 PCT/ JP99/ 05737

8 TO2 as shown in Fig. 4B. The initi¥ 1ine contact portion TO1
where the sheet 3 kes lipe contact with the hiBZ | S then gradual |y
spread to a PPEERTRrIA A&dtBEnFAREAGEPUFIPM T4 oF T8own in Fig. 1B or

Fig. 2B, or the imftedl tR2ENLik®ONRGPoint RONLEEE, TORe i sontiaic@agokr@idn
predet erm ned contact. r.egion T12 as own_ in Fi 4B, whereby t he sheet

> h 4B,
3is affixedtP ?ﬁéf%t‘isoﬁlrad“a%mf%alﬁs ttoné‘hPCPEﬁgﬁt?m”ﬂ’ﬁg GPBYAFEr ni ned

contact regi pogition FbR oflB1boye stivw i Swagiankyal inesquririye.t g, entire
surface of the boti it can be set 10 smaller than

om of the |IC Chélgi. 2, but
that. Nei?hefPr @AY Hhse aRdr thReISi FiR2 tife SMOOtRYY; adhered,to, the gheetcal .
-The sheet 3 Bswitihapedllowiig & Ptd rimdih dhepabetiect! as thedvongaatf | at
bl ade 24a shown |n Figs. a roll hown in Figs. 2A, 2B.

I n.t he exanpP85tiMwvirf; Hrllzéag %gérﬁé)irl‘@‘l‘??lé’ng’rr?%%eﬂﬂ t‘? He& [Ra&irs FenEackt
brought i ntorégién cant agt r12. wWith the chip at a first contact position
PO1, and as the spatula 24 or roller 22 is noved in a directiaon
ort hogonal to The carrier tape 10 on which bare IC chips 2 are adhered
10 lengthwise as described above can eliminate the problems
caused by air pockets and is favorably used for the process of
forming metal bumps on IC chips 2 using ultrasonic vibration.
Subsequent automated handling of IC chips 2 such as bump
forming or leveling processes can be performed continuously
15 and efficiently without any troubles.

The tacky surface 3a or an adhesive for sticking IC
chips 2 on the sheet 3 may be provided to one or both of the
chips 2 and the sheet 3. If the IC chips 2 are to be placed
on a circuit board after formation of bumps, an adhesive or

20 sticky layer 3a should preferably be provided to the IC chip 2
so that the IC chip 2 can be provisionally tacked to another
surface after it is removed from the sheet 3.
If the sheet 3 and the support tape 4 are transferred
separately to the chip affixing position 32, where they are
25 brought into partial contact with each other similarly to and
simultaneously with the process of affixing the IC chip 2 to
the sheet 3, the sheet 3 and support tape 4 can be affixed
together in the same principle of the above described
component affixing method that does not allow formation of air
30 pockets without any special or additional devices or processes.

The first to third examples of the component affixing
apparatus respectively shown in Figs. 1A, 2A, and 4A generally
comprise a component feeding section 31 where bare IC chips 2

or die are supplied, a feeding mechanism 33 for intermittently .



!

the direction of  |ine contact between the chip and sheet to a second
contact position P11, the initial line contact portion 20 TO1l gradually
spreads to the Ry@eiissdpm ned contact region T11. Thus t he PATAIPRIOSTI ne
contact portion TOl set at one end of the chip 2 gradually broadens
toward anot her end of the chip until tlhe entire bottom surface of the
bare 1C chip is affixed to the sheet 3 in the predeterm ned contact

regi on T11l. 28dvancing \§hentape-bbke Fheqk PaderWprénan paxact disharce s

~square Shé@ﬁf’es%&ﬁiﬂn@i tbathbi ft&H12HetRBehi 800 TR S0 Edponehts
e

al ong one side of t square_so as to mnimze_ the noving di stance of
the spatul'a 28f8ixed|qnethershepkif dpeward fthenghip affixing posiddon 32, a
rectangul ar bgitRmsdlfiace BQ!éﬂﬂl*%}&edems'3@65030?%131&5'%;3 efc Trdes 2t he
initial line contact portion TOl shoul d be set along one of the | onger

si des of the Fedcaft rhe component feeding segtigneinpnd E¥RRGLeNTinggsameA,

4B, the sheet g the élﬁpoﬁ%%iﬁﬁngogéé‘ﬁm 39 aHaf aCeinéat NGpidadMicng W5t h
t he distal end of a tapere I'p 21la of a resilient press nenber 21
WO 00/ 25349 having a spatula 24 or a roller 22 as shgwnpom,/ Figs37 12-1C or

9 made obael At idy %ﬁttﬁi'hi‘{:.%véi’f,h é‘%e‘ériqtigﬂﬂeﬁfﬂgpelﬁeﬁela A1 23t shown
contact position P02 so that the chip 2 and the sheet 3 nake poi nt
contact with @RCFRHhdd i AB:hTheniliingarcspreed WRANS Gp causes the flat

10 blade 24a of the spatula 24 or the circumferential surface 22a
of the roller 22 to press the sheet 3 that has been fed to the
chip affixing position 32 from underside opposite to the IC
chip 2 so that the sheet 3 makes line contact with the IC chip
2 that has been transferred and placed thereon. The resilient

15 press member 21 has the tapered portion 2la which is pressed
to the sheet 3 from below so that the sheet 3 makes point
contact with the chip 2 and as the resilient press member 21
presses the sheet 3 further the tapered portion 21la deforms
and thereby the contact area between the sheet 3 and IC chip 2

20 spreads. The apparatus shown in Fig. 1A or Fig. 2A has a
press means 36 for driving the linear spread means 35 to press
the sheet 3 for line contact with the chip 2 and to move in a
direction orthogonal to the direction of line contact for
broadening the contact area between the chip 2 and the sheet 3

25 from one end of the chip 2 to the other end thereof. The
apparatus shown in Fig. 4A has another tyPe of press means 37
which drives the resilient press member 21 to press the sheet
3 for point contact with the chip 2 and to further press the
sheet 3 for broadening the contact area between the chip 2 and

30 the sheet 3 radially toward outside with the deformation of
the tapered portion 2la.

The component feeding section 31 comprises an X-Y table
41 capable of moving in two, X and Y directions that cross

with each other-at right angles, for placing thereon the



TO02. The resilient press nmenber 21 is then pressed further 5 toward the
undersi de of the sheet 3, causing its tapered tip 2la to elasticall
def or m as. shownwiorooi2smagi nary |ines in Fig. 4B, and t her ebyPGTABPFRT al
poi nt contact portion TO02 is spread in_a radial direction to the
circunferential part P12 of the IC chFB 2 to the predeterm ned contact
region T12. 10 . The initial I nt _contact portion,TO2. shoul d he set
00O (e caRmapoRfutaF water § 2R PorERToRfRe- R pRlLAtk Yt ¥

cont act ar eapeepebtdsmiwed|pidk-ap pbeittoh efor cwdrntdnnenspeppyly of wher eby
the IC chip 2 can_be, snoqth hered .to the sheet.3 I n.a shortest
boriod of {1 FEBINERtEpeAAnbREhoTET GETHL 1 BRERHT chhe AMEREREEPE1 of
thi s enbodi meatterslshapeeld mpmma dictigdshegt | thatpisaekpanded espaxditag t o

t he squarg shape_qf  the ottom of the chip 2 _as_shown i i gs. 4A,
4B T tnps wRyead th apace BRtueghCeathio e dchep io BEHES 1) daracont ot

regi on - Ta2lbwinag sa ns imyulfat@dr diéotd hiee Séail yofpikcked bap tveidsautf ace of 20
the IC chip %aaz the sheet 3 is pressed to the bottom surface of the
chip 2 by th daPbF i ng resilient press menber 21, and the chip 2 will

be eventual |y adherioel feediey meeRanBsh B3 Reomprisesntkctpd g W tiankgemed
chip 2. 25 ToL16Pa8in s PR ateppncu uRFErah (40 ADVBACFEREIND e iRe
sheet 3, 10nl wfdipdng pdsitiorshBeetfod istéimbttdntdyghtvanicindethe shletpai nt
contect 1 ghBf LY R edBthy 0nd Sherernt S Mmoo BT
surfaces areafffbnehtis riansdl ffaceat prédecenmities it imes htini aeescdibed
Aoo0r N0 03bAS T8N ine cRlphFELL I RIBATRL o0 n ISR sBigl e,
each ot her pause I®echip t2 dls adhéped porthershEdt gr Thd pirest measxt3€nely
Sml L n1§i zgraggl f’é rd:r'[.)sopco eetds i@ %hgacr:ﬂjzl.ﬁl afffinﬁ%gorﬁogsggiér?cﬂ so that the
linear spread means 35 or resilient press member 21 stands
upright below a portion of the sheet_3 to which the component
is adhered, as shown in Figs. 1A, 2A, and 4A.
The pick-and-place assembly system 34 has a transfer
20 head 43 having a suction nozzle 42 as one example of a
component handling tool for transferring chips 2 from the
component feeding section 31 to the chip affixing position 32.
The transfer head 43 is driven by a motor Ml and is moved
along an X-axis shaft 44 whereby the suction nozzle 42 picks
25 up IC chips 2 fed at the component feeding section 31 and
transfers them to a position above the sheet.3 that is located
and paused at the component affixing position 32. The suction
nozzle 42 keeps the suctional hold of IC chip at the position
where it is adhered to the sheet 3 until the IC chip 2 is
30 completely affixed to the sheet 3, so that the IC chip 2 is
not displaced when pressed by the linear spread means 35 or
resilient press member 21 driven by the press means 36 or 37.
Only after the affixing of the IC chip 2 on the sheet 3 is

_completed does the suction nozzle 42 release the hold of the
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10 surface 3a at the contact portion TO1l or TO2. After this
line or point cGpidagdissest he contact portion TO1 or TO2 is oPGQEIBINOFT37
spread to the predeterm ned contact position P02 or P12 as shown in
imaginary lines in Figs. 1B, 5 2B, and 4B'3and the IC chip 2 is smoothly
adhered to the sheet 3 without allowing air to renain therebetween as
the contact Chipo?ta%sh MAYE pPWaDg, CHMGH B ReHthsdERRNE LY IRE &ft iTce

cont act regign2 TddePthEldheet 3 is subdt@rRARNI19r compPetddd ON Whi ch bare

| C chips 2 are adhered 10 | engthwi se as descri bed ahove can elimnate the

pr obl ens causedTy PHESSpBERBE 36 RE i the AiFskyrpd $ecPRd SHAMPLGS0OLss of

form ng netal vRYEPEMSEinfentNsROwR 81 Py Ul iX aSRNIFSqYi PASéofPrises a
Subsequent aut omat ed handling of IC chips 2 such as_bunp ., form ng or
| evel i ng pPocb¥sEautit 9 spdensideepentted AsiidarorsSindeetdned &t IMPYE t hout

any troubl es. ypyard and égw%w5§9kfofu&iﬁ%&hé*%ﬂﬁ'riﬂe§9h§?féiafﬁgad§i35king I C
chips 2 on the sheet 3 nay be provided to one or both of the chips 2

and the sheet 83Ch| as (e SPathilps2$ @F cthe IRllATadedto makp crriactyiwitoar d
after formati ReO5knotTRS £rah BENSH) Vand a 2P 1K ¥2! a¥Phesdy Wildtor M2

preferably be provided to the IC chig 2 . ) . . .
to move the linear spread means 35 in a direction Y which is
10 the lengthwise direction of the sheet 3. On the other hand
the press means 37 of the third example of this embodiment
shown in Fig. 4A is comprised of the actuator 51 only, that
also supports the resilient press member 21.
Fig. 3 is a flow chart showing control of the apparatus
15 shown in Fig. 1A or Fig. 2a. The spatula 24 or roller 22 is
initially lifted in this system. The image of an IC chip 2
that is located at the component feeding section 31 is first
taken for recognition of the chip. If the chip is the desired
type of component, it is picked up by the suction nozzle 42 of
20 the transfer head 43, which then moves to the chip affixing
position 32 and lowers the suction nozzle 42. At this time
the suction nozzle 42 keeps the hold of the chip 2 at a
predetermined height above the component affixing position on
the sheet 3 which is paused at the component affixing station
25 32.
The predetermined height of the suction nozzle is set
such that the bottom surface of the IC chip 2 is positioned at
a height half the thickness of the sheet 3. The sheet 3 at
this time is held or pressed from below by the flat blade 24a
30 of the spatula 24 or the circumferential surface 22a of the
roller 22. The initial line contact between the bottom
surface of the IC chip 2 and the tacky surface 3a of the sheet
3 is thus made as shown in Fig. 1C. At the time of this

initial line contact, air is hardly entrapped between the IC



so that the IC chip 2 can be provisionally tacked to anot her surface
after it is removed fromthe sheet 3. If the sheet 3 and the
support tape 4 siocooksmamsterred separately to the chip affiBGCHAPIYeSIti on
32, where they are 25 brought into partial contact with each other
simlarly to and sinul taneously with Yhe process of affixing the IC
chip 2to the_sheet 3, the sheet 3 and support tape 4 can be affixed
toget her in FREPsAMRD F?ﬁtﬁbﬁ@to?'the above descri bed conponent

af fi xi ng nethod t helie gaRssNfkant | 9§v iHrifdn Gidvell ahrtkd qigdedtionwet Beut any

special or additional deyices or processes. The first to third
exanpl es of PﬁeteoﬁiﬁﬁﬁuﬁﬁgaﬁiF?an contippously, ontasthe (P SHERACEN

Figs. -1A, 2AofaBHe47C Giigy @l F¥om oné0sidé I aheOBRRELMudiEed o pashi on 31
where bare IC ChIES 2 or die are supplied, a feeding_ mechani sm 33 for
intermtt ntPVF r between the\ppihs ogaydhis way the IC chip 2 is

PCT/ JP99/ 0573ént inuous 80 \dneabfel N9itRRend ideherlacto SthOrsiiet anwaxacht
di st ance correspondjng to the interval between two adjacent conponents

af fixed on t ABTBRELYD # r BoCketE ntperghetuesg - pAttisTo g3, the suction

pi ck-and- pl agezase 4d| s sivveaNupdai@ wiRiXkithe dhebf $hidadanzedf @d at the
conponent feeding section 31 and transferring sane to, the chip affixing
posi tion 32,pﬁﬁﬁg%FWW%ﬂ§5'4§§Féﬁaene%ﬂg the press means 36 is returned in

10 the direction Y. The linear spread means 35 such as the
spatula 24 or roller 22 stays at its lifted position, but when
it is necessary to lower the linear spread means 35, it may be
lowered during such movement of the press means 36 in the
direction Y.

15 The operation is completed when a required number of
chips have been adhered to the sheet, or a predetermined time
has lapsed, or the apparatus is stopped by an operator. The
control accordingly ends if the operation is completed. If
not, the next chip 2 located in position at the component

20 feeding section 31 is subject to image recognition, and the
subsequent steps are repeated.

Preferably, the sheet 3 and support tape 4 are
separately fed toward the chip affixing position 32 and
affixed together as shown in Fig. 1C. In this way, the sheet

25 3 can be affixed to both of the IC chips 2 and the support

. tape 4 by the control shown in the flow chart of Fig. 3
without entrapment of air. However, the sheet 3 and the
support tape 4 can be affixed to each other by merely
advancing them together without moving linear spread means 35

30 in the direction Y. For the linear spread means 35, the
roller 22 has the advantage of causing less friction between
itself and the sheet 3.

Fig. 5 is a flow chart showing the control of the

apparatus shown-in Fig. 4A. In this system the resilient



"to the sheet from

having a spatula 24 or a roller 22 as shown in Figs. 1A-1C or 2A, 2B,
or alternatively, aresilient press nenber 21 as shown in Figs. 4A, 4B.
The linear spreygh gpRss 35 causes the flat 10 blade 24a of thecspedomsar24
or the circunferential surface 22a of the roller 22 to press the sheet
3 that has been fed to the chip affixilAg position 32 from underside
opposite to the IC chif 2 so that the sheet 3 nakes |ine contact with
the 1C chip press maEbeRnadl pigefixsindifreddtam pradetermiacdoReighte-
resilient 15qnurgeg EE”@Frtl?el a3 1iiBge! gi?eés%éwéf 91 3Laswki §hch Stsessed

| ow so that the sheet makes poi nt contact with

:the chip 2 ar?dl%élﬁﬁélr%@ﬂquerﬁhepﬁé§§rﬁérm@¥t1ﬂn 21a gsepositinpedheet 3

;a direction ort ogona

i further the t“ﬁH§§‘%§Yan boy O] qmge%g&ﬁé of tﬁ@dsﬂ{@a aOY%nlike eNEaEtegr ea

between the s spreads apparatus shown in Fig.
1A or Fi g5 2Aandapaysed a@r% m@eae pEELNiRgiskptien BiZneafudphaighteans

3510 press shoullCpeNggicablladtl BpeARLAG ot (NG BIED LReA0GmbGnERRS [ 1

t he ectl on I ne contact for
br oadeni ng tlﬁ?eC§hﬁR§t°ér%Q§tﬁﬂﬂm&y¢n$h9reﬁ$pm§mkﬁﬁi&MweagﬁeébeBNQGEriaknn one

end of the chyp %h&ekhéés gépq{heegg,eglgegeof y &@Fof ex%ﬂ?f‘éat

Fig. 4A has another ty ress mnmeans ves t e reS|I|ent
press nenber @Frﬁotbﬁeég thHJ Fhdet 4mm sguape, p’@)‘l?\trﬁﬁ}ﬁu@@ﬂi rress tmember p 2

and to fypt heh ReeRsab 5%, Tubt? sheet% %Q?gﬁéé‘?dﬁi‘t Omtégn"a coBkaghoarea

between the chip 2 and 3 ut5|de w th the
def or mat i on @madranghdar prramidoomndofhhelgheet 3 is madehefcpappeehylenedi ng

section 31 C@m@?ﬁeﬁamétﬁ aly & thlcﬁﬁegepeélﬁaﬂ ¢ ReipHLt YL, tge and Y
directions that Cross each er at right ‘angles, for placing
t hereon t he distal end of the tapered portion 21a is set lmm above the
underside of the sheet 3. The sheet 3 is thus slightly pushed
15 upward by the tapered portion 2la of the resilient press
member 21 as shown in Fig. 4B.

The image of the IC chip 2 located at the component
feeding section 31 is then taken for recognition therecf, and
if it is the desired type of component, the chip 2 is picked

20 up by the suction nozzle 42 of the transfer head 43. The
transfer head 43 moves to the chip affixing position 32 and
lowers the suction nozzle 42 to a predetermined height.
Specifically, the suction nozzle 42 is lowered until the
bottom surface of the IC chip 2 reaches a position

25 corresponding to the upper surface of the sheet 3 before it is
pushed upward by the resilient press member 21. The IC chip 2,
as it is lowered,'is thus brought into point contact with the
peak of the pointed sheet 3 pushed upward by the tapered

_ portion 2l1a of the resilient press member 21 as shown in solid

30 lines in Fig. 4B.

The IC chip 2 is then lowered further, pushing through
the sheet 3 the tapered portion 2la of the resilient press
member 21 and causing it to deform elastically as shown in

imaginary lines-in Fig. 4B, whereby IC chip 2 gradually



-
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; Sheet 3.
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12 sem conductor wafer 1 and positioning a singulated die at a
predet er mi.ned pineKeoBsspOSi tion for continuous supply of C OPIIPaNes337
Al t hough not shown in detail, the sem conductor wafer 1 is held on a

di cing sheet that is expanded so as to 51§pread t he space between each of
the diced I1C chips 2 for

allowing a sinqul.ated die 1o he.easily picked
up without CORFaFHg Hhe sheet 3, apdy ¢ "%%&ﬁﬁn?gﬂ%%’o M ses two

pairs of tragakehce isradHedfed 83athé3bhekisBsedt uphdulehbeandtedwnbat eam of
the chip 10 affjixin ositign 32 for intermttently advancing t heet 3
such that a ﬁ&FPFBng%$ hdathe8 §h?ormjc’9ﬂe’{th<?r88¥rp’8ﬂ%‘?ri% an@leg i xed is
paused for acpmpefést BuRf ds FRedkcacRipIRdy bRd moved! feRtlmimging dechi p

affixing position_32, and during_this ause | C chip 2 is adhered to the
hechiBed A hestos 9tp CoRGRIS S tAneRFR THISFaff 1 xi g

- posi tion 32 so thathé uction hB2ale sy endl tHEM1iBbeq) witild ith press

nenmber 21 stands_ . upright below a poriion of the sheet, 3.t i ch the
conponent reﬁéléﬁﬁ’ér&ﬁsgsa@egﬁﬁﬁnz?ngﬁ Ywered, QR,S EH%I sheet %,"beig The
pi ck- and- pl aggeagsendh Y15/ Yt 3énbapresd msnidear 220 heagdvahdwyiang a
suction nozzle 42 as one ex,ami)ll e of a conponent handling tool for

transferri ng?EﬁflﬁEeE‘“jﬂ%ﬂnH% conponent feeding section 31 to the chip
af fi xi ngiposition Bie operatiient iancompldatl when a degqybrednhumbert of ML and
I's noved I,ong an X-axis,_shaft 44 whereby the suction n,ozzé %_42 pi cks

chip have been adhered to the tape, or a predetermine ime

has lapsed, or the apparatus is stopped by an operator. The

control accordingly ends if the operation is completed. If

not, the next chip 2 located in position at the component

15 feeding section 31 is subject to image recognition, and the

subsequent steps are repeated.

INDUSTRIAL APPLICABILITY
As described above, the present invention comprises an
20 improved method and apparatus for affixing small components on
a tape-like sheet wherein the component is first brought into
point or line contact with the sheet for avoiding air
entrapment therebetween and is then gradually contacted with
the sheet. The present invention thus enables continuous
25 supply of components in subsequent handling and processing
without troubles caused by air pockets between the component
and the sheet.



L nsmamea

"the linear spread nean

25 up 1C chips 2 fed at the conponent feeding section 31 and transfers
themto a position-above the sheet 3 thpTHISSSHEETaHAS BEEN [and paused at the
conponent af fi xiyggooeRbti on 32. The sucfion REPLACER! € 43 keepBCT/RISN05737
suctional hold of IC chip at the positibeA———-nhere—+t+—+9 adhered to the
sheet 3 until the ICchip 2 is 30 conplet®¥ly affixed to the sheet 3, so

that the ICchip 2 is not di splaced when pressed by the |inear spread
means 35 or resilient press nenber SBAYMS ven by the press neans 36 or
37. Only after the affixing of the 1C chip 2 on the sheet 3 is

conpl eted does the suction nozzle 42 release the hold of the

WO 00/ 25349 1. A method of affixing a compqyent)mgga)sheet

13 . chipgga %&éﬁ%auriwaeﬂatvmémd@m t(b? 1§ apsfay l:&fon?i\é:' %?Z‘s’s

chip 2 onto the sheet 3 is substantially conpleted
nmeans 36 of paintiextlimejcontant widkhpihe ﬁslreet (3) i’ 2mFsHeReFMiBRESwn i n

Fig. 1A and F bont 2y QWY CREadt 2rdldiFgdl) @0, seh&ned th QAR ¢ aghweat or
51 designed to nove upward and downwar'd f o causing the linear spread

means 35 cankdchAnede beguean athe Qﬁmnqwntolamér the %hﬁ%l&é &&®Pact with
the sheet 3 é&mﬂ%&wg %ggeQdYuﬁ@ﬂ e Hripb@RnkYid f&¥edBo thet O NMOVE

In a direction Y mhlch Is 10 the | engthw se
direction of sheetsheet 3. On the other hand the press neans 37 of the

third exggple of this egbpdiREdlor affixing a component on a sheet
characterized by having the steps of pressing the sheet (3)
with a distal end of a resilient member (2la) to the component
(2) at a first contact position (P02) of the sheet (3) so that
the component and the sheet make point contact with each other

15 in a point contact area (T02), and bringing the component and
the sheet nearer to each other, whereby the resilient member
(21a) deforms and the point contact area (T02) between the
component and the sheet gradually spreads until the component
is adhered to the sheet.

20 3. A method of affixing a component on a sheet
characterized by having the steps of pressing the sheet (3)
with a linear contact portion of a linear spread means (35) to
one end of the component (2) so that the component (2) and the
sheet (3) make line contact with each other in a line contact

25 ‘area (T0l1), and moving the linear spread means (35) in a
direction orthogonal to the direction of line contact between
the component and the sheet whereby the line contact area
between the component and the sheet gradually spreads until
the component is adhered to the sheet. '

30 © 4, The method of affixing a component on a sheet
according to claim 3 wherein a support tape (4) which supports
the sheet (3) is contacted and affixed to the sheet similarly

to and in association with the process of affixing the

component on the sheet.

- This Sheet Has Been Rep

RIS

R 0



! shown in Fig. 4A is conprised of the actuater~Sl-only, fhat al so
| supports the resili'ent press member. 21.] THIS SHEET HAS BEE§ [is a flow chart
i showi ng cont r ol wefookéme apparatus 15 shown 'REFLAI;EU-A or {Fi g. EXCT/IPTHeST7

i spatula 24 or roller 22 is initial 'y TTftedt+nrth-s—dystem The image
;, of an I1C chip 2 that is |ocated at tH& conponent feeding section 31 is
i first taken for recognltlon of the chip. If the chip is the desired

" type of conponent 3-it iEN®iRKPYFIpPLIEREIRG A iAPRPGERELORA FRERF ¢ he

transfer heagecbdaitai €8 ARENoR®\ES d1Q inBe1CHb Pa afvfneﬁém the BRéétipH 32 and
| owers the suction nozzle 42. At this tine he suction nozzle 42 keeps

the hol d of B3fe dm fhe ferm of a{ﬁaﬁﬁeﬁéﬂnﬁnEHleR%ﬂﬁltgb ethfe conponent

- affixing posééﬂﬂe‘ﬂ'%s aretgﬁff,h@cﬂtle%g@wabeléopas@%p@t the conponent
taffixing station predet er m ned hei ght of the suction

- nozzle i &P set 6such l\mmrmerﬁotatfé%éﬁgfwratw%@omréﬁm2a is

- positioned anmponé%tthGEinQaéécﬁﬂB% R@UQKBS§SS&%P1 Poﬁengbe sheet 3
at- this tine is held or pressed from bel ow thefla bl ade 24a 30 of

| the spatul a Peeding ﬁl@cea%w etbntfion adyppgiéng ZQat%He‘tlHé‘e sheep| (3} 22. The
initial |'nen?\§lé3:tlﬁ‘%tteh€§.¥ﬁ€¢5h$f@ ab%h@%ent §f'fi:é‘frg;e(§ostl|%§ohc(§i‘) Pa 2 and

the tacky surface 3a of e sheet IS thus as shown in Fig. 1C
At the tine BFedgtieymined; digtance |"|‘P€r@§ﬁf’&€%ng &% 3 Pitghdry whifhpped

bet ween {de ¢dmponents are affiMd QY 29348heet, a component transfer

PCT/ JP99/ 05737
mechanism (34) for picking up the components fed at the
component feeding section and for transferring the components
to the component affixing position, chaxacterized by having a
resilient press member (21) disposed opposite to the component

15 at the component affixing position for pressing the sheet (3)
to the component (2) that has been transferred onto the sheet,
and a press means (37) for pressing the sheet with a distal
end of the resilient press member (21) to the component so
that the component (2) and the sheet (3) make a point contact

20 with each other in a point contact area (T02), and for further
pressing the sheet to the component so that the point contact
area (T02) between the component and the sheet spreads toward
the periphery of the component whereby the component is
affixed to the sheet.

25 7. The component affixing apparatus according to
claim 6 wherein the distal end of the resilient press member
(21) is shaped in a tapered or pointed fashion.

8. A component affixing apparatus comprising a
component feeding section (31) for supplying components, a

30 feeding mechanism (33) for advancing a tape-like sheet (3)
intermittently toward a component affixing position (32) a
predetermined distance corresponding to a pitch at which
components are affixed to the sheet, a component transfer

mechanism (34) for picking up the components fed at the

This Sheet Has Been R
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14 chip 2 and the sheet 3. ' 36 is then noved
in the direction Y-so as to press ttﬁgHE:%gg%gmsmbusl y onto the
bottom surface 5000k he 1C chip 2 frofpone 3 0 _the Dt herpcrures/essst o

push 5 out air between the both. In this way the I1Cchip 2 is
continuously contacted with and adhered tp9the sheet 3 w thout

formation of air pockets therebetween. After that the suction nozzl e 42
i's noved upwebfipphehe fdeiishrelecBion andafwedransferpisdetke domppneintisance,
and the pres ns 36 is retyrned in_10.the di i i pread
means 35 suc °g§g?h‘é°mp°ne§ﬁaﬁ%lrféxﬂgo?°§b?lr°gnr' ! 2

position, bulliween spredd memnzeqaS3ahgving |o\iemeslre conheat pertah neans 35,
it may be | owered duri, uch, novenent of the pr in the
direction Y. di§P°se§ °ppl‘?§é'q%p3‘|"afp8nc?’§p%%% e(tzgd a\%ngﬁgagg %’l‘%’&d number of
chi ps have bagfiiriihgrsskitidrha&oshegheaply sppsdaigetiiensieet ng3) to Hhe

| apsed, or the apparat i t opped b n_operatar. The rql

accordi ngly é’ﬁ&‘ggg?nY h&sbﬁj}a}t ?‘6% ggeﬁoﬁfﬂ'ﬁ%ﬁfreﬁ ont? L sﬁ%%'ngaﬁd Ehip 2
| ocat ed i n pe¥eksoleas t (B% ) FtROpLeks 2ig f tieeli shpeteotitbntBé 1 Sneaubjsgpxteatdo

| mage recognition

Preferably, F‘ﬁén%ég{' ij §t°gerﬂ‘es Eﬁa‘g’g?‘ggggg‘t’ 4%52%1% %§@§§5§%‘§?W &P KR g
the chip affishesg p®Fimdlon a32 imedcontaet fwidgd daxgeitherasnsaoline n Fig. |C.
et 4B RERSeSted Sl A P TR ST Bl B St ” 3
Wi t hout entrgpsgninod dirfecti®ievethogbrabheetthe aridechdon of sljoport tape 4
can be affiX%%nigcgaggkégggﬂfﬂélcgﬁgghgnt and the sheet so that the line
contact area (T0l) between the component and the sheet spreads
from one end of the component to the other end thereof whereby
15 the component is affixed to the sheet.
9. The component affixing apparatus according to
claim 8 wherein the linear spread means is a spatula (24)
having a flat blade (24a).
10. The component affixing apparatus according to
20 claim 8 wherein the linear spread means is a roller (22)

having a circumferential surface (22a).
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advanci ng them together wi thout noving |inear spread neans 35 30 in the

direction Y. For the |inear spread neans 35, the roller 22 has the
advant age. of cawyeiofrgssdeess friction between itsel f and t he PCREBY9/08737
Fig. 5is a flow chart show ng the control of the apparatus shown-in
Fig. 4A. In this systemthe resilient WO 00/ 25349 )
PCT/ JP99/ 05737 1768 15 press menmber 21
is first lifted to a predeterm ned hei ght. The height of the resilient
press nmenber 21 is set such that the distal end of the tapered portion
2la is positioned slightly above the underside of the sheet 3 which is
fed to 5 and paused at the conponent affixing station 32. Such hei ght
shoul d be suitably set depending on the size-of the conponent, t he
shape of the resilient press nenber 21, and the materi al and t hi ckness
of the sheet 3. By way of exanple, in a case wingfle the IC chip 2 is 4mm
square, the resilient press nenber 10 21 is gade of bber of 6 hardness in
t he shape of 120 guadr angul ar pyram d, d t'-<iag-t 3 is nade of
pol yet hyl ene t erepht hal ate havi ng t hi ckme ot-38[err]m the height
of the di stal end of the tgﬁered partie a is)set 1gﬂ1above t he

esf 3 i's | Lghtly pughed 15 upward by

der si de of 3. 4T S
?Ree[ZLefeg pgpf}iﬂigia o] yﬁesresi ]

A

¥
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menber 21°as shown in Fig. 4B. The image of the IC chip 2 | ocated
at the conponent - feeding section 31 is then taken for reco niti(gja,737
t hereof, and w0 §025349i s t he desired type of conponent, the c F’B’%‘H%
pi cked 20 up by the suction nozzle 42 of the transfer head 43. The
transfer head 43 noves to the chip affixjpg position 32 and | owers the
suction nozzle 42 to a predeterm ned h%ﬂbﬁt. Specifically, the suction
nozzle 42 is lowered until the bottom surface of the I1C chip 2 reaches
a position 25 corresponding to the upper surface of the sheet 3 before it
IS pushed upward by the resilient press nenber 21. The IC chip 2,
as it is lowered, is thus brought into point contact with the peak of
t he poi nted sheet 3 pushed upward by the tapered portion 2la of the
resilient press nenber 21 as shown in solid 30 lines in Fig. 4B.
The IC chip 2 is then lowered further, pushing through the sheet 3 the
tapered portion 2la gj'séggnrers]? iAnt press meMbr 21 and causing it to
deformelastically a °i i magi na ) Fig. 4B, whereby IC
chip 2 gradual |y VO 00/ 33349 ‘

0 contacts the
ace iszadhered to the

PCT/ JP99/ 05737 4
sheet 3, and, eventually its §~
sheet 3. It should be noted that




either one or both of the resilient press nenber 21 and the conponent

such as the I1C chip may be noved for bringing the 5 chip 2 and the sheet 3

into contact W b ogaglie Ot her. The suction nozzl e 42 RCGI/IPA¥GH7IT

lifted, while the resilient press nenber 21 is |owered, and the sheet

3, being freed fromthe resilient press nenber 21, is advanced a

predeterm ned pitch. 10 The operdtéon is conpleted when a required

nunber of - chi p have been adhered to the tape, or a predeterm ned tine

has | apsed, or the apparatus is stggped by an,operator. The control

accordingly ends if the operation Eletell. |f not, the next chip 2

| ocated in position at the conponent {ng section 31 is subject to

i mge-recognition, and the subs€q RSt ¢ps are repeated.

| NDUSTRI AL APPLI CABI LI TY ed above, the present

i nvention conprises an 20 |nproved nethoc and apparatus fpr affixing smal

conponents on a tape-li kg—sheet—whereirn tnhe conponent|is first brought

into poi nt or line contagt h\thThSﬂREﬂEéMEﬂNSaVN ding air

entrapnment therebetween and 1s then graddally contacted wyth t he sheet.

- The present invention thus enables continuous 25 supply of conponents in
subsequent handl i ng and procgssi 1 oublles cpused by air

pockets between the conponen rﬁﬂ;@@@&igﬁgﬁlﬁ 22-111- 2000

JP 009905737
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conponent affixing apparatus having a conponent f eedi ng
section (31) forygedahal Ng conponents (2), 5 a frexdPyngs?37
mechani sm (33) for intermttently advancing a tape-like sheet
(3) having an adhesive surface toward a conponent affi xi ng
position (32) by a predeterm ned 4 /6 di stance at a tine
corresponding to a pitch at which conponents are to be affixed
to-the sheet, 10 - a conponent transfer mechani sm (34) for

pi cki ng up the conponents fed by the conponent feeding section
(31) and for transferring the conponents to the conponent

af fi xi.ng position (32), and a resilient
press nmenber (21) disposed opposite to the 15 conponent at the
conponent affixing position with the sheet t here between for
pressing the sheet (3) to the conponent (2) to transfer it to
t he adhesive surface of the sheet, ﬁharacterised in that
the resilient press nenber (21) is a sJMid resilient press

menber having a distal tapered
sheet to the conponent, and
provided to noveat he entir 43
and away fromtffe-tih&tq jA
press nenber is noved

the sheet toward the 25
conmponent at a point

end for pressing the

ess nmenber (21) toward
nhen the resilient
the dpstal end noves

¢ cqQntacts the




contact area (TO2) whereby further novenent of the press means

(37) toward the sheet causes the resilient press menber to

el astical ly defwomwtddgy eby spreadi ng the contact POTERIWSTI R een
t he conponent and the sheet toward the 30 periphery of the
conponent thereby affixing the conponent to the sheet.

2.- The conponent affixing apparatus Saécerding to claim1,

wherein the conponents are square | C chips and the distal 35 end
of- the resilient press nenber (21) has a quadrangul ar pyram d
shape. _ AVENDED SHEET

18 3. A bunp bonder for fornfhg al gunps on I C chips

i ncl udi ng the conponent affixing apparat®s”of claim1 or

< START )

LIFT RESILIENT
PRESS MEMBER

RECOGNIZE CHIP

PICK UP CHIP

MOVE TO CHIP
AFFIXING POSITION

LOWER SUCTION NOZZLE

LIFT SUCTION NOZZLE
~ AND
LOWER RESILIENT
PRESS MEMBER

" ADVANCE SHEET

OPERATION
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claim2 te affix chips to a tape-like sheet to mnimse or elimnate
the formati on of ai-r bubbles between the sheet 5 and netal bunp form ng
means whi ch for%ogﬁg:‘ bunps on el ectrodes of the chips pEf/iBeyas78D

t he sheet using ul trasonic vibration. 4. A conponent affi xing
met hod for affixing conmponents 10 (2) to a tape-like sheet (3) having an
adhesi ve surface conprising the & ¢p& of: suppl yi ng
conponents (2) to a conponent feeding section (31),

intermttently advancing the sheet toward a conmponent 15 affixing position
(32), pi cking up the conmponents, one at a tine, fromthe

conponent feeding section and transferring the conponents to the
conmponent affixing position, Fg'r%’si_ngﬁt he sheet to a conponent at
t he conponent 20 affixing positi wiiha reg Lignt press nenber (21) to
transfer the conponent to the adhgif\'/d Ouft acl bil't he sheet ,
characterised in that a press neans (37) noves the entire resilient
press nmenber toward and away fromthe 25 sheet, the resilient press nenber
is asolidresilient press nenber having a tapereg~or pointed end and,
during novenent of the resilient press nenber 'qa'ps t he sheet, by
the steps of: novi ng resilient pre yerper towards the sheet
30 thereby noving the sheet to di stal end

~of the resilient press nenber unti ; e6nt act s M0@e conponent at

a point contact area (T02), and



f Ui2Phet-2000i ng the press neans toward the sheet to thereby cause tUPe00990573
resilient press nenber to elastically' 35 deformthereby spreading the

contact area between the conponent and the sheet toward the periphery
of the conmponent to affix the conponent to the sheet.

AVENDED SHEET 17 19 5. A bunp
bondi ng nethod for formng netal bunps on IC chi ps using a bunp bonder,
wherein the conponent affi xing nmet hod ofr.ai®Mgm 4 is used to affix chips
to a tape-Ilike sheet to minimse or elimnate the formation of air
bubbles 5 between the sheet and the chips prior to the step of form ng

met al bunps on elect radeomdortdrt chffiixingngappardtuas driving baat ¢ofponent
feeding section (31) for supplying cbmponents (2),

5 a feeding mechanism (33) for intermittently advancing
a tape-like sheet (3) having an adhesive surface toward a
component affixing position (32) by a predetermined
distance -at a time corresponding to a pitch at which
components are to be affixed to the sheet,

10 a component transfer mechanism (34) for picking up the
components fed by the component feeding section (31) and
for transferring the components to the component affixing
position (32), and _

a resilient press member (21) disposed opposite to the

15 component at the component affixing position with the sheet
there between for pressing the sheet (3) to the component
(2) to transfer it to the adhesive surface of the sheet,

characterised in that the resilient press member (21)
is a solid resilient press member having a distal tapered

20 or pointed end for pressing the sheet to the component, and

a press means (37) is provided to move the entire
resilient press member (21) toward and away from the sheet,
wherein, when the resilient press member is moved
toward the sheet, the distal end moves the sheet toward the

25 component until the sheet contacts the component at a point
contact area (T02) whereby further movement of the press
means (37) toward the sheet causes the resilient press
member ‘to elastically deform thereby spreading the contact
area between the component and the sheet toward the

30 periphery of the component thereby affixing the component

" to the sheet.

2. The component affixing apparatus according to claim 1,
wherein the components are square IC chips and the distal

35 end of the resilient press member (21) has a gquadrangular
pyramid shape.

* [ L M S *
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3. A bump bonder for forming métal bumps on IC chips
including the component affixing apparatus of claim 1 or
claim 2 to affix chips to a tape-like sheet to minimise or
eliminate the formation of air bubbles between the sheet

5 and metal bump forming means which forms metal bumps on
electrodes of the chips affixed to the sheet using
ultrasonic vibration.

4. A component affixing method for affixing components
10 (2) to a tape-like sheet (3) having an adhesive surface
comprising the steps of:
supplying components (2) to a component feeding
section (31},
intermittently advancing the sheet toward a component
15 affixing position (32),
picking up the components, one at a time, from the
component feeding section and transferring the components
to the component affixing position,
pressing the sheet to a component at the component
20 affixing position with a resilient press member (21) to
transfer the component to the adhesive surface of the
sheet,
characterised in that a press means (37) moves the
entire resilient press member toward and away from the
25 sheet, the resilient press member is a solid resilient
press member having a tapered or pointed end and, during
movement of the resilient press member towards the sheet,
by the steps of:
moving the resilient press member towards the sheet
30 thereby moving the sheet toward the component with the
distal end of the resilient press member until the sheet
contacts the component at a point contact area (T02), and
further moving the press means toward the sheet to
thereby cause the resilient press member to elastically
35 deform thereby spreading the contact area between the
component and the sheet toward the periphery of the

component to affix the component to the sheet.
I
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5. A bump boénding method for forming metal bumps on IC
chips using a bump bonder, wherein the component affixing
method of claim 4 is used to affix chips to a tape-like
sheet to minimise or eliminate the formation of air bubbles

5 between the sheet and the chips prior to the step of
forming metal bumps on electrodes of the chips using
ultrasonic vibration.
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