ye3e4d08h6TAa 13 NOV 2002 WORK/ HEAD POSI TI ONI NG APPRATUS, FLUB RESERVO R,
MOUNT HEAD AND TRANSFER HEAD FOR IWW PPARATUS 5 1. Field f& t he

| nvention The present invention r Wil!@provem&nts of a wor kf A 2002
positioning apparatus, a flux reservo unt head and a transfer head
to be respectively used in a ball %pparatus for nounting sol der
ball's, solder bunps, or the |ike, 10 on a wafer or a substrate. The present

application is based on Japanese Patent Applications No. Hei. 11-172002,
11- 177523, WORK AHEAG AP0 1T IGHDRE APPRATUS DSEAIX RESERVGIR, | MOUND HERDEd
herein by reference. 15 2. Description of the Related Art A background-art
sol der ball nount BNDIrRANSFERCHEABGFGR (BALL IMOUNT IRPPARATYS ch coul d be
used for positioning three axes such as X-, Y- and 0-axes provided on the
wor k side regardl ess of the existence of a driving nmechani smwhich was
provided in 20 a nount head, a flux transfer head, or the |like, for use for
perfornlng p03|t|on|ng PBSSKGRONND: OF  THE- INVENTION a| driving nechani sm
howeve sul t.e hani cal _conpl exity and consequently in increasing
factor o lip chip bonder, a ball nobunt apparatus,

7 7 S\, 3h8, bRRBAE U U 85 B8 B0 L bOEnbRSHE LI 0 11
work/head positioning apparatus, a flux reservoir, a mount head
and a transfer head to be respectively used in a ball mount
apparatus for mounting solder balls, solder bumps, or the like,

10 on a wafer or a substrate.

The present application is based on Japanese Patent
Applications No. Hei. 11-172002, 11-177523, 11-177524, 11-
186091 and 11-195690, which are incorporated herein by
reference.

15 2. Description of the Related Art

A background-art solder ball mount apparatus had also a
driving mechanismwhich could be used for positioning three axes
such as X-, Y- and ®-axes provided on the work side regardless
of the existence of a driving mechanism which was provided in

20 a mount head, a flux transfer head, or the like, for use for
performing positioning. Provision of such a multi-axial
driving mechanism however resulted in mechanical complexity and
consequently in increasing factors of trouble.

Further, in a flip chip bonder, a ball mount apparatus,

26 or the like, in the background art, an apparatus for
transferring flux to a work was used. In such an apparatus,

a bonding head which holds a work was moved down to a flux

reservoir so that flux was transferred to the work, or a transfer

1 UMAAATATH N
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|
a bondi ng head which holds a work was noved down to a flux reservoir so
that flux was transferred to the work, or a transfer ~ 3 Nov zoos head
was noved down to a flux reservoir so that flux adhering to the t#3rtVed0?
head was transferred again to a desired work. In such a flux reservoir 10
(flux supply unit), the thickness of a flux layer 440 in a flux reserving
space 14 is 5 snoothed by a squeegee 15 in order to transfer uniformfl ux
to a work or a transfer head 13. If the flux |ayer 440 is snoothed by the
squeegee Mead Wwas povedbdowmctes al£luxndeddZvale o ochwed laix edgeriagt i ons
of the flux layer 440 as shown in Figs. 23 and 24. There is |l ess problem
even i f sdohtpeotudnsfer diead Wathd ridsf42 redeagadduted idesimed ssekuher e
flux is transferred all over the work. However, in the case where flux is
transferred to tReSUchn3f EluKeZesegvoiked8 &ELY&ssuppasgenisy appeying fl ux

to unexpected portions of_ the transfer head 13 due to {he protuberances 441
and 442 aéil"s’-ﬁ&%?sisnogi d.Thux hayeh &40 docar Elnd LRFeHUANG A% lidniBhe case

wh t f head_ h I f ' t ' ti inth
backor bun@ IR o RV USHAF AR aPTd Ty By DFRDETER WotEPBRS I Eoboen
duced i ' | | [ it h d I t. of
very smal P BRERSR LEREASE Y 157 0 che iR B R o 4R BrBBR ol o
: [ I idai [ t fl
romrisi 5y Ppeifllecdtetd, AU i chbePanlbe a1 RRPLED % RPoREHRY, T

case, howexeedgehsoftibnd eFetnei F1PLaRiRS 12008 WHiRA !iﬂbty%én Zhgngase
where transferring is perfornmed on a large area at a tinme, 25 for exanple,

S0 as to RdansTkherél ix less prabdreni even| ifipsudt iptotfubdrterices 144 and
background-art sol der ball nount apparatus, the position of a nount head or
a f1u0tr 4d2f aremeatiuges finxele case vherpdtiux ds bransferkedaslladivest ed to
coi ncide 2 1 3 NOV 2002 with that of the head so as to position the head
and the wihe WeEEref BREEVeRer &N et (AR hareh Tlao dsi £ragskexsedofot he
head side,,and _there was qn means for, recognj zi ng the position of the
Work. *HowsEr XRPETernBondoby  TRntRALLAEE AURETSHY O APP LS 8AnE L A g
nmount a |l arg i i L.u e ] in ui red
posi tioni %8 g@%&?%rglfgﬁégggﬁébél FIE IEIIIS %EH%E%a Iﬂ'?é gguIIanIé? %ggensured

if the pog;rbit%@r%cwwb_@aanandwhasw@hlswﬂe&ﬁ F%ﬁ@gﬁh%ed in such a
background-art nmethod. Still further, in a nmount head for sucking sol der

bal I s180 in a bahkgeovsduast nsokdetobal probueh @ppBhat d&se whéaéde nunber
of suction holes for sucking solder balls were provided in a vacuum pl ate
di sposed t¢maniséeronead hwsf Aaegefttdms faunind padtriisd omoport hersl asain
deconpressed by vacuum neans so as to suck solder balls in the suction
hol es. Thé&he bRekgsgHRdhazg-wdiowever, such transferring protrusion

portions have been reduced in size and increased in density with
the recent development of very small chips. Accordingly, there
.20 is a possibility that a problem may occur. In order to avoid
such a problem, it is possible to prevent flux from rising if
the area smoothed by the squeegee is increased. 1In this case,
however, the flux reservoir becomes large undesirably in the
case where transferring is performed on a large area at a time,
25 for example, so as to transfer flux to a wafer in a lump.
Still further, in a background-art solder ball mount
apparatus, the position of a mount head or a flux transfer head

was fixed, and the position of a work was adjusted to coincide



15 noved above a work so as to mount the solder balls on the work. Wen
solder balls or the Iike were nounted on a work, it was essential 19 KRR
proper parallelismbetween the vacuum plate and the work in order to nake

t he mount head nount solder balls or the |ike on the work accurately.
Particularly when 20 a large quantity of solder balls or the like were
nmounted on the work, it was inportant to ensure such parallelism However,
the vacuum plate was often distorted due to the tendency to nmake the vacuum
pl ate thi grieh ehaetbErtieasds sosas ttmpdditian dhef healitad® tirefopkoper
parall el i sm between the vacuum plate 25 and the work. Still further, in a
backgr oundhetteferxledethbae lwaw not papphiah uecddreizi nmpmeanisr an ey hbadd usi ng
a screen, that is, a transfer head in which a filmlike (plate-like or
sheet -1 i kg)ide, and3kINegxe 2EE208EYcrerps doinizdcapgnhzpngt thsimpsitaen 0f | ower
surface was strained with a tension, as a new systemfor transferring a
very smal Ehgiémk - of BOWEYegdnt WLEh kihgeregent terdency &9 3ake babl@Very there

occurred such.a enonenon .that a screen 2 s hent at b its center
por i1 o wABR LnaRA BALF b Ae2de uaht SRS BRid S 1 trd SIS REn 16 as
shown in Eig. 22  Accordingly., there was a problemthat di f.f erenc
appear ed Fnﬂ%q‘%%nalfﬁ%%+€%&§8§%F§'P§lﬁgt%cg%a{) e C t%fegHgtF’h%h%f“PEHﬁf erence
of the Frﬁﬂ%ﬁﬁrtyheaﬁidlﬂo@%@r&lé%ed”‘i%r LHeN ogﬁEEBHéS&"’éHeC*ﬁe%‘auhﬂdbe used
for positioning~at least one axis for horizontal novenent other than a
lifting axhe (érRXwekeWaecBga¥zead ial sAchnaaniBiBkoligadadt hethbg.! i ke al so
in a background-art solder ball nount apparatus . According to the present
invention, payisgiallteatther]oid i mouatt hehd o eFudiinglsed ddiebhdlggoi ng
problem it is a first object of the present invention to provide a sol der
bal | &®untinad peackours und-ghitchohdelr ibaligmaunt appamhtiueg ng argrintimhead or 20
the like is used as a iosi tioning driving axis so that excessive driving
axes are PEJEEE§iPA hAdesof@ErsyRkingvimidenhalduvere pravddedads a

[ result, factors of trouble are

dri vi ng nechani de si |l e. As
educed.  VECRUMPLAEE ALTRSREY Ut the LBHEZRREFAGERE ding AoBRyhaads- 4
il i Lux_ t ferri t hod in which flux d dh
to any undlgelpBhE frat diad (R Rr e Ruagoouin Hege (30 e% 2P, A Ean be
per formedsgypehyLaye8 ih the éﬁé%jgéﬁlsﬁéi’é’ézf 'gﬁe%qm%t Sint! Ym%aangas
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transferring is very fine. is athir ect of the

presens i pvoeH QPote PrRYKISo AP mARHDIL RORJNAISHYLLE &n RAT WbPRL NY
apparatus and a positioning nmethod. Positioning alignment narks are

provi ded al so owhenheatlder dsllandrbohé 1ilee pesid monatetl dhea heat,and work 5
are recogni zed. The head and work are positioned on the basis of the

resul t s oWashessensdailt tonke®huproperi panaddepdsni betweensghesvygcuwm hi gh
positioning accuracy required with the recent tendency to make balls very
smal | andpgatﬁo%@ the wpgk HRARAE tormyse the moynk head meunt gelderourt h
obj ect of r,ovi de a unt al 1. mount

bt Eﬁ presgBt i\nventionl?to t hea .icn ari
appar at us Pn-fhPEh™par FKG) PR kRS WE ASF WA YRR a PREFRCERGTAYVEREAm pl at e
SO thad a,l 8L96.04a0hE ¥y 0 SOSHELy Bl 5 GAN e TAYY G2 mblfit Y8’ §n

a
accurately.
the work, it was important to ensure such parallelism. However,

the vacuum plate was often distorted due to the tendency to make
the vacuum plate thinner or other reasons, so that it was
difficult to keep proper parallelism between the vacuum plate
25 and the work.
Still further, in a background-art solder ball mount
apparatus, there was a transfer head using a screen, that is,

a transfer head in which a film-like (plate-like or sheet-like)



It is afifth object of the present invention to provide 15 a transfer head
I n which such a phenonenon that a screen is bent at its center porji Wﬁmz
not produced even when the transfer head is pressed onto a flux sutgﬂ@
portion, so that there does not appear a difference in flux adhering
guantity between the center and the circunference of the transfer head, and
the flux 20 adhering quantity can be nmade uniform According to a first
aspect of the present invention, there is provided a work and head

posi ti oni sgreppapabusded wetpr protedsiona bal Ltsoloweapparfaoe, wabe wor k
and head positioning apparatus noving a work and a head relatively to 25
each ot hestraipedfwiih posens bom n@sod neheshebdmaiar thenabekringpresing: a
head driving_nechanismfor driving the head substantially in_a |inear

di recti onsmall ameunt @ H\Lf by ongora wideywrRadr i XN B 1R PYRVEE) vi ng

t he work, hhe first work drivin nechanisn1extendin% in_a direction
i nt er sect FRGTEHRCENTLER & YRt FaRNERPMERAN AL BAE Gh§ RS ER %??VW%ﬁ;EﬁQEhéﬁisn1for

| nt er sect FAGTPHRCAFEFAG Hlt fakl SPRAHA" 3 Hetna
mechant st CAhSPOERE RePERPRCVPR Jrg) ERIRATS Hedd v, EYanSen phip 2

ha GPerR Ty A
Acor df ng Lt ST HREASFERS RACHRI RIS O, (PRI AR Blers o1 dea

a flux re%ﬁévﬁibréBEBmi%haﬁiaadﬂﬁkéréﬁééiaﬁpEbHédr@ﬁefihﬁgaaﬁéfﬁn?rOVided
on the main body, and the flux reserving space having a flat supply area

for transgaantigyf bexwkenatheaveheerhgnd,; thaadclibcamgguengecofothenoot hing a
flux provided in the flux reserving space so the flux is provided on at
| east a whohesder head.
10
SUMMARY OF THE INVENTION
Generally, a driving mechanism which could be used for
positioning at least one axis for horizontal movement other than
a lifting axis (Z-axis) was provided also in a mount head or
16 the like also in a background-art solder ball mount apparatus.
According to the present invention, paying attention to this
fact, in order to solve the foregoing problem, it is a first
object of the present invention to provide a solder ball mount
apparatus in which a driving axis for driving a mount head or
20 the like is used as a positioning driving axis so that excessive
driving axes are reduced in the solder ball mount apparatus as
a whole and a driving mechanism is made simple. As a result,
factors of trouble are reduced.
It is a second object of the present invention to provide
25 a flux reservoir and a flux transferring method in which flux
does not adhere to any unexpected portion of a transfer head,
so that transferring can be performed surely even if the flux

reservoir is compact in size and transferring is very fine.



the flat supply area, wherein the flat supply area in the flux reserving
space is made substantially as |arge as a transfer area of the tnqmg@pﬂwpo
head, and is nade novable up relatively to the flux reserving space except
the flat supply area whil e keeping substantial parallelismbetween the flux
provided on the flat supply area and the transfer area of the transfer
head. According to a third aspect of the present invention, 25 there is
provi ded a work and head positioning apparatus to be provided in a bal
nmount appar at us Itcaspd ithingt objeati gfirehe presienpr dnvertion to hpeatidel r st
optically recogni zing nmeans for recognizing the 6 1 3 NO V 2002

al i gnnment aminald;l secortd agplairediusy widdhognipoisig iosdmy fapparetcognianidng a
position of a work; operation neans for carrying out an operation for 5
obt ai ni ng pesdeming Bethodel RSt ing gddogngeptomarkemispreyadednd t he
wor k based on a recognition result of the first and_second qpticall

recogni zi r‘?d-sr?eaﬁsa %ﬁaﬂfr AndrqR8 tfll’ﬁ PgSHEAG oY E IR PPASt3RRE #PgKs to a
VL TESSRERIA L oL VDS SPER Mo @45 BheliSaEa oA e Rablly T
of the results of the recognition. Thus, it is made possible
to satisfy the high positioning accuracy required with the
recent tendency to make balls very small and to mount a large
gquantity of balls in a lump.

10 It is a fourth object of the present invention to provide
a mount head in a ball mount apparatus in which parallelism is
ensured between a work and a vacuum plate so that a large quantity
of solder balls can be mounted on the work accurately.

It is a fifth object of the present invention to provide

15 a transfer head in which such a phenomenon that a screen is bent
at its center portion is not produced even when the transfer
head is pressed onto a flux supply portion, so that there does
not appear a difference in flux adhering quantity between the
center and the circumference of the transfer head, and the flux

20 adhering quantity can be made uniform.

According to a first aspect of the present invention,
there is provided a work and head positioning apparatus to be
provided in a ball mount apparatus, the work and head
positioning apparatus moving a work and a head relatively to

25 each other to perform positioning of the head and the work,
comprising:

a head driving mechanism for driving the head

substantially in a linear direction;

[}



According to a fourth aspect of the present invention, there is provided a
nmount head to be used in a ball nount apparatus, conprising: a main body;
15 a vacuum pl ate having a | arge number of suction holes for suchidnk)Wid s
and di sposed on a |ower portion of the main body; a gas-conducting path
form ng nenber disposed in the main body and above the vacuumplate to
support the vacuum pl ate agai nst external force, the gas-conducting path
form ng nenber 20 havi ng gas conducti ng paths which do not correspond to

t he suction hol asfbfst hrniaduinipgahechanism fyas dedvdngt the wrerkyeahke
menber di sposed between the vacuum pl ate and the gas-conducting path

f or mi ng mfdiret. wackodgiingngomechahtismaeptenddhgt he pr ddeectiionenti on, 25
there is provided a transfer head conprising: a main body having a franme on
a | ower sdntgrsechdngottheadydvand ReehAgismandfdr protrusi ons provided on a

| ower surface thereof, the screen being strained with a tension oQver 7 ~
3 N o v 2002 thé FeaRRd %9%#lﬂﬁﬁ%ﬁf%ﬂ%ﬂ%PQQﬁsmgfBFs%6§%Hn%HHVé“FﬁéiéBreen,

Lhe U 51N U508 Q00 abeecho LhA® SELECRoL) 3081 hatueEh 3T oLt
wherein the three driving mechanisms are driven so that
a positional relationship between the work and the head is
adjusted.
According to a second aspect of the present invention,
10 there is provided a flux reservoir comprising:

a main body;

a flux reserving space provided on the main body, and the
flux reserving space having a flat supply area for transferring
flux to a transfer head; and

15 a squeegee for smoothing a flux provided in the flux
reserving space so the flux is provided on at least a whole of
the flat supply area,

wherein the flat supply area in the flux reserving space
is made substantially as large as a transfer area of the transfer

20 head, and is made movable up relatively to the flux reserving
space except the flat supply area while keeping substantial
parallelism between the flux provided on the flat supply area
and the transfer area of the transfer head.

According to a third aspect of the present invention,

25 there is provided a work and head positioning apparatus to be
provided in a ball mount apparatus, comprising:

an alignment mark provided in a head;

first optically recognizing means for recognizing the



5 Features and advantages of the invention will be evident fromthe
follow ng detailed description of the preferred enbodi nents described in
conjunction with the attached drawi ngs. 10 BRI EF DESCRI PTI ON OF THS NOV 2002
DRAW NGS I n the acconpanying drawi ngs: Fig. 1 shows a plan view of a sol der
bal | nount apparatus; Fig. 2 shows an expl anatory view show ng i nspection
CCD caneras in a wafer positioning position; 15 Fig. 3 shows a side view of
a flux transfer portion; Fig. 4 shows a side view of a ball nount portion;
Fig. 5 sheldgamepkpmhmamktory view of a first enbodi ment, show ng the
relationship of three positioning axes; Fig. 6 shows an explanatory view of
a second enbodi FBAPNAOOBROGAAGY SFRFPENLE NGt MBABAI FOXr FrgcognEBdNE An
explanatory view of a third enbodi nent showing simlar relationship; Fig. 8
shows an ERFF&ASNOPY @i ¥RTKF a fourth enbodi nent showing sinilar

rel ationship; 26 _Fi | anat ory sectional v'eM/sgomAng a | owner

.9 sh
surface of an eQBﬁﬁ?E18P838%$§ﬁ£?g?8ﬂ£58}nﬁiagtlﬂnsﬂBﬁEa 1PBxpPanat ory
sectiogal yiew,§AgW NGy Al Ao SY" 1855 Phe FoSTARUS YaP vTURLNERD: 8

head and the work based on a recognition result of the first
and second optically recognizing means; and
control means for giving movement instructions to a
driving mechanism for driving respective axes of the head and
10 the work based on a result of the operation means.
According to a fourth aspect of the present invention,
there is provided a mount head to be used in a ball mount
apparatus, comprising:
a main body;
15 a vacuum plate having a large number of suction holes for
sucking balls and disposed on a lower portion of the main body;
a gas-conducting path forming member disposed in the main
body and above the vacuum plate to support the vacuum plate
against external force, the gas-conducting path forming member
20 having gas conducting paths which do not correspond to the
suction holes of the vacuum plate; and
a gas conducting permeable member disposed between the
vacuum plate and the gas-conducting path forming member.
According to a fifth aspect of the present invention,
256 there is provided a transfer head comprising:
a main body having a frame on a lower surface thereof;
a screen having transfer protrusions provided on a lower

surface thereof, the screen being strained with a tension over



1 3 NOV 2002 Fig. 11 shows an explanatory view show ng alignnment marks on
the | ower surface of the nount head in Fig. 10; Fig. 12 shows a sectiﬁnal
view showing a flux reservoir; Fig. 13 shows an expl anatory secti onla$ NV &l
showing the 5 relationship between a stage and a transfer head when the
stage is lifted up; Fig. 14 shows a flow chart of a flux transfer
procedure; Fig. 15 shows a sectional view showi ng a state where anot her
exanpl e of a nount head is used; 10 Fig. 16 shows an expl anatory expanded
secti onal tneetramea hawer portion of the nount head in Fig. 15; Fig. 17

shows a sectional view show ng a state where a still another exanple of the
mount head i s uaedingimpars belinysd ispestd @iaveyithe stwoeemg thestagenghere a
15 further still another exanple of the mount head is used; Fig. 19 shows

an expl anaeeng gicingnalforeatehte agraestiat @ nihehaadstabadfdr uhgadgand a
flux supply portion are in no contact with each other; Fig. 20 shows a plan
Vi ew shovmti{lg cpeeh tdosmvarsl whan 2N pavandel prdtis Bévépt%@%é’ﬂi SErgen21 shows
an expl anatory secti onal vieM/shomﬁng a_state where the iigpsfer head and

t

the flRix suppl yFEBFEFeR ik apyanbagseohthe La¥RNELARVIE fe 991deRhs an
expl anat oy, .20t hiORa 144y SHOML 19 4231 85E1 00508 BnaChEE ekt
embodiments described in conjunction with the attached

drawings.

10 BRIEF DESCRIPTION OF THE DRAWINGS
In the accompanying drawings:
Fig. 1 shows a plan view of a solder ball mount apparatus;
Fig. 2 shows an explanatory view showing inspection CCD
cameras in a wafer positioning position;
15 Fig. 3 shows a side view of a flux transfer portion;
Fig. 4 shows a side view of a ball mount portion;
Fig. 5 shows an explanatory view of a first embodiment,
showing the relationship of three positioning axes;
Fig. 6 shows an explanatory view of a second embodiment
20 showing similar relationship;
Fig. 7 shows an explanatory view of a third embodiment
showing similar relationship;
Fig. 8 shows an explanatory view of a fourth embodiment
showing similar relationship;
25 Fig. 9 shows an explanatory sectional view showing a lower
surface of an example of a transfer head;
Fig. 10 shows an explanatory sectional view showing a

lower surface of an example of a mount head;



Fig. 23 shows a sectional view of a background-art flux reservoir; and Fig.
24 shows an explanatory view of background-art flux 9 13 NOV ESQ@WZ%Z
transfer. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Descri ptii

wi |l be nmade bel ow about the node for carrying 5 out the invention al ong
enbodi nents with reference to the drawings . Fig. 1 is a plan view of a

sol der ball nount apparatus according to an enbodi nent. The sol der bal
nount apparatus is constituted by a wafer supply portion 1, a flux transfer
portion 2, a balif.nMUBhoRerdr eRp3anftiodyWoildw Hhbwhing AECdammmdPkd - The
waf er supply portion 1 is constituted by respective wafer cassettes, that
is, a supphythef @bweassearfachk, ofinthet gouny hehdr inapsgtt €0p and a reject
waf er cassette 7, a clean-room schol ar robot 9 for conveying a wafer 49,
and a waf er posFigenlhghbsspasiedioioialwitheshowingra ilux mestavo oy 4.
Above the wafer positioning position 8 as shown in Fig. 2, two CCD caneras
31 are di sposengg - ab3 thaws pat ebplanptgrymtmm@l view ishowiagt thear
direction of the paper. of Fig. 2 (only the front one is shown in Fig. 2),
and il% uﬁﬁ&?&#?nﬁﬁlﬁob%'?"l’%%‘% edSBr9% acqqieavhqegpsﬂ@r Readp¥ReR db¢ BERBR t he
CCD caner as Be CCD caneras 31 are nmade novabl e above the wafer

posi ti oni i gtF HP& on the work dr|V|ng nmechanism4 and in a direction

paral el to theg ]k&jgh\@d%ganff Q:'hsarPt '£' At g%vﬁ%'tx{ﬁ%b%&ré’y a

motor 33. 25 Tho riving nec ani-sm 4 provi er Stage

30. Driving mecpagl smg EHBwE"‘Q %éﬁloﬁa‘f‘tviéw éﬁ@wli(ﬁ‘g'é §teté/whohd

direction in Fig. 1) and the 0 -axis (rotational ction) are provided

for drivi aﬁoth@rwéi{afnpibaéﬁ 40mount3nded 780dsé@; The 0 -axis driving
mechanismis adopted to play a main role of positioning the work, while the

X-axi 80 dri vi ng reghaht sshgusapn expbhratdryoexpanded seed itdnzli ngeWhefwor K.
The wafer stage 30 can he noved/ stopped anong/in the wafer 5 positioning
posi tion 8, laweruportansfef pbsimpuntiheaddia Bagh #bant position 20, by
the X-axis driving nechanism Incidentally, the wafer stage 30 is provided

with two CCD caFfefasl?3showe 233 seqwr@ds&mvh@@ww@f &takeayheseadd t he
nount head i The caner ? ?ﬁd 23' ﬁ g éhe role.of the first 10
optically Sk& 8gﬁ99t Srnﬁaﬁ@p 808 dFAg P3"%he %? stfitU$R%ention. In the
enbodi ment, gtﬂg""”lb”sl'x: aX| dér]:ﬁ.o%aaix'vi ISfRE B GNaRLER ?i]ﬁi‘ge

transfer head 1 nd t he ving nec ani sm of” the noun ead 25 are

provi ged EﬁrEﬁéE'b%hlmﬁhhoﬁﬁéB ekaﬁﬁlénofhEhé'ﬁauﬁtdhésetignuée&§ down
direction indicated 15 by an arrowin Fig. 5 ) intersecting the di rection

( left-right diregli 09 shcwsadrdeyl anatdrPvsedt Fogal Sv)ewlshdweingrk
driving nechani sm 4.
state where a transfer head and a flux supply portion are in
no contact with each other;
Fig. 20 shows a plan view showing a position where a
20 balance plate is attached;

Fig. 21 shows an explanatory sectional view showing a
state where the transfer head and the flux supply portion are
in contact with each other;

Fig. 22 shows an explanatory sectional view showing a

25 state where a screen is bent;
Fig. 23 shows a sectional view of a background-art flux

reservoir; and

Fig. 24 shows an explanatory view of background-art flux



The ball nount apparatus according to this enbodi nent ,is provided with an
operation unit ( not shown ) and a control unit 20 ( not shown ) ?ﬁ
operation unit carries out an operation for obtaining the quantlty % qv 2002
relative positional gap between one exanple of the transfer head 13 shown
in Fig. 9 and the work fromthe above-nentioned result of recognizing the
position of the work with the CCD canera 31 and the result of recognizing
25 alignnment marks 117 of the head with the CCD canmeras 23 and 23 ' . The
control uridangifees instructions to nove or rotate, to driving nmechani sns
for driving respective axes (Y-, X- and O -axes ) of the head and the work
on the basis of the result of 11 1 3 NO V 2002 the operation unit.

I ncidentally, transfer heads 13 shown in Flgs . 13 and 19 do not have the
al i gnment mar KRETE 3 3 OF Td&Ed PREFERRFDe EMBORIMENTSccordi ng to
the present invention, homever the alignnment mark 117 can be applied to
al so these 5 trRESC&ADPhdgAvilhbemagde beiayiahousobhe éﬂﬁ’dg fer gamsyingt ed by

the transfer head /13, a .driving nechani,.smtherefor, flux supp unit 10
(11 ux Pesemtore arwetq#a% o1 FeaREPOr B0 o &tmraﬁeffﬁ@c&oﬂte shevi
mechani sm 4. porti for c eanln e transfer #0 he 13 |s Brovided
on the cottay e FRE- o iner BHERITHSE RuteliShBasl oliet appgastirhe

allgnnent r n ) d (o] ons on
2 head | ofgrof gl Ee) 8 SR ERER: L e MR RS HAY g%%&%dﬂhggﬁﬁ”&%

out si de Ofst@%ngiﬂﬁﬁ&&imﬁa% h%%eQUEMP5Qy Bachieh theaakhgrmenhngreks 117
is formed by providing a 3 mm di ane recess portlon at the center of a
10 nm di afgireriop ot r a4l mbhatppeLt Ush @B dndl ArWelHE &Ik i6fidd RetaER iBAL er i al
and in the sane process as a flux transferring protrusion 118 is.

| nci dedt adl.y, the alignnment 20 marks 117 may be fornmed at portions on the
head | ower surface 140 of the transfer head 13 corresponding to the
positions in th&hengpferosupmey merdriosud heagonatiioued hy KREPECKAVEI ux
transferrln% protrusion 118 exjsts. As shown in Fi , the transfer head
13 of the"@-&¥ %ﬁﬁﬁ?’ﬁt%' ke Jﬁ)r PSS‘EPE)W wedeg; ‘f%sg%t%y?vsa%lPPiFBHdng

mechani sns that is éls drivin nec anlsnlrecwprocag bet ween t he

fl ux supplﬁf&ﬁlfafﬁeaﬁﬁ Phgn | TR ?ﬁuﬁ%ﬁsﬁ$tfi Fk© 8Piving
mechan: SMmytnodag @ogo@é' foxt bbhbE0Ing’d Gadkay 4%&% wafes plsJeYordE . g

mechani sm , he reference”nunera represents a axl s

”Dtorlﬁorpbﬁgthb%ﬂ%f%h herd wbdk ardviheg h%Eﬁ%ﬁ&%& guneral 34 ' represents a
Y-axis driving notor. Here, the Y-axis driving nechanism playing the role

of noving the t pboveeth8adfdr p3sisiahiaqupesitbon @saki showy iheigr.ansf er
head 13 and the work. As aforenentioned, another exanple of the transfer
head 13 i 2,shvanCCP Fagerag93loare. didposednsd s Handel Puts ototopi odit ed by
a screen 238 which is strained, with a tension, 10 over a frame 239 on the
| ower sur BaEE SFh@ﬁelflr'a?ﬂ%f%‘?oq’Fe/&'cFaPB lmstslaneeﬁ bhe p%p%mﬁ dé@-wth a

e
| okt ng AR & E%%%%f BoRet BDRR Ty o o 06 S E™ 86 1 0 Lo
the tpgnsiy Fre'?:ft ‘t8“§ éAiQafegxo 4t9h%tn[eh§§f>%8éd2§:§f§wt{ﬁé‘§c%r %ﬁﬂe&%sa wor K

after he trans ead IS foved IS rectangular as shown
in Figs. 39 a“@'hgocéﬁ EBRel2R 91 LP6 hi38ENEw8b1E OMEoPRURHE NGagEPOVES 241

for mounting a balance plate 214 are provided in the central insides of the
respecti veosiiddsniing pesiedbangwrc g idkk2d2ivIhg mechanism 4 and in
a direction parallel to the work driving mechanism 4 (in an
X-axis direction) by a motor 33.
25 The work driving mechanism 4 is provided with a wafer
stage 30. Driving mechanisms for two axes, that is, the X~
axis (left/right direction in Fig. 1) and the 0-axis

(rotational direction) are provided for driving the wafer stage

10



20 bal ance plate (weight ) 214 is disposed in the nounting grooves 241 .
Thi s bal ance plate 214 prevents the screen 238 frombeing bent at jts
center portion owing to the weight of the bal ance plate 214 as shohwh NDY 2002
Fig. 21 when the transfer head 13 pressed onto the flux supply portion 16.
Incidentally, air pressure 25 may be used instead of the bal ance plate 214.
As shown in Figs. 19 and 20, detachnent prevention protrusions 237 are
provi ded at four portions on the frane 239 above the bal ance plate 214 so
that the ol angs @ aseidldreaing3nechaitish0iy 206ce@veo YL anch deun in the
transfer head 13. In addition, height adjustment screws 236 for separating
t he bal ancelelodt po2idiehinhthe woniar whiterhhehk-axié derd vongteckanibom 238
which is in a no-load state are provided at four portions on the balance b
pl ate 214playe acrghe @fjneyiphtard ree@iDBEnNiRe PhoWide t o adj ust the
lower Iimt position of the balance plate 214. The heigh},of t he bal ance

plate 214 is adfhRvadesystane 3P 5aache AP VR HEPPesk 2RI { bhdheHRESor t i ons

f the hei ght adjust t,.S. 236 10.f t he | f f.t

o ande pror et ShIRAER ST E, £ ieantR entopuS Eiof e dNR A tE (o (he
238 1| T t t he. d wh

Coward | ol BPELLRRE F401%y IS, 4rgehe JELPEIE Sledtith AR TReT Ve

no energyrf0; 08t SEIFEN S8l fe é‘@éié(;fétjoeﬁ%%tﬁro&f@e& st iPneWd ddge of the

screen 238 Is pr evenfed frombeing s I ncidental ly, 242 designates

a flux treawéess 33eandAS 'shobsRrigy. a t2aarkdetdhesd iBland eserm@int 10 as
the flux supply unit is provided with a flux reserving space 3Z4 having a

flat supphgadrza 3The €OD dameysdseRBi agd f43X playdthe 2fb sz ofeybe fitrsts a f | at
fl ux snoothing portion for smoothing a flux surface in the supply area 317
so t hdx topticaklhaecagmiziiogmearns aedorfingriesthe presenppliyventeoB17' in
the flux reserving space 314 is forned by, a stage 16 as a flux supply
portion corr espB‘hgﬁhr?geWBOQST“ﬁnH BE EhaNBf B Fdi%ead s theol -aKastdahe i ~ head
13. The stage 16 is |.ar as, the transfer area

b b I
317 of 1 HRSTRARCPR o F b TSTRuRAP JRA kb ot S TAR Y P AT T h L he
trans er e, 314y a5 IOl Fhaql 35 108 51392aL8 13 (RLE 1) e N O V

200Z novabl e up o transter € transfer st age

16 is |ifégeh GadaWin Rhedy VoK Vs aTRebtdbnl ANSEadivn AiRBELIBAWhEREMEdDL OF, &
cylinder, or the like, while the angle of the flux surface of the supply

area 17 by arkeptowtimriygs,5 Wihterbetbéngl the sudfizeetdbnt fleStpightar ea
317" is kept substantially parallel with the transfer area 317 of the
t ransf er denectBon AsndinGttest byndodimmow int Régfh | Bix afesbevvogk spraiceis] 4
except the stage 16 may be noved down so that the stage 16 can be | ocated
above thaneeRapy$ngdspace 314 . Incidentally, not transfer pins 10 but a

transfer stanp 318 is used as the transfer head 13 .in thi mbodi nent as
Shown (1 i g TR HAd To AP PoARRATANTY BROSTALAGGS (it BHEBYLASHbUM hoad

T o PGB T T BREFAE o Y LR % cBubEbL e
20 (not shown). The operation unit carries out an operation for
obtaining the quantity of a relative positional gap between one
example of the transfer head 13 shown in Fig. 9 and the work
from the above-mentioned result of recognizing the position of
the work with the CCD camera 31 and the result of recognizing
25 alignment marks 117 of the head with the CCD cameras 23 and 23’.
The control unit gives instructions to move or rotate, to
driving mechanisms for driving respective axes (Y-, X- and ©

—-axes) of the head and the work on the basis of the result of

11



16 ball renoving unit 21 disposed between the ball supply unit 19 and the
ball rnmount position 20, a ball suction error inspection unit, and 3'@@Ib

di scharge unit 24 which proceeds under the nount head 25 if surpIL 12
are detected by the ball suction error inspection unit. 20 As shown in
Figs. 10 and 11, alignment nmarks 117' are provided at four portions on a
head | ower surface 141 of the nount head 25 corresponding to four positions
in the outside of the wafer but near its outline where no suction hole 126
exi sts . Ehehopéribeormhimgitentnodtdeatally,i sréws fied dads A.33showdi anet er 25
recess portion. Incidentally, the alignnment marks 11 7' may be forned at
portions Bagshel head 1%demoduhdve e hiedd]l pfnmént mamkis hkad These heagsondi ng
to the positions in the inside of the wafer but near its outline where no
sucti on hake ussl agj arethenexampls acqozing tv 'Q@@pmém ipventienri gs. 15
to 18 do not have the alignment mark 117" . ver, the aljgnnment mark
117" can B@WSHBFVeHh?oa%+%@m?%%é@aFEnﬁﬁQNTQQegﬁéaPP&PFHeFO 34%?eﬁ%ﬁ%?oned

ot her three ex I f mount 5 heads 25 and 26 shown in Fig. 15 to 18 are
expl ai ed?rﬁﬁsggg ﬁﬁﬁa? *head 26 shown in Figs. 15 and 16, a punching netal
43 which is to r t a
suppor t pl at e 4LneaAith FEphePElbErAic SRt R EBEEnd BUERbECE: B, g
per neabl ey, agc t Nye i a u pl at e
%0 provi ddee TR var o S “‘)eé*%%ﬂ i R S e e R

are attac Qmukniegéﬁ%yrwatﬂa the fouerransReepekithenPudn headwdk by a

pl ate holder 44. Incidentally, the vacuum plate 40 and the support plate 41
are hel d byivihagpmethahbsees . 44 iporxifoned 2stfarechebhihg dhéi keansfenr ance.
As shown in Figs. 15 and 16, the punching netal 43 as a gas-conducting path
form Hy nbebdr 1Bass gpsovibdeicn rihesidvy 581 whierehthe hoanserebpaddlido the
suction holes 46 of the vacuum plate 40. The gas conducting paths 51 are
formed t o™mB¥€8:8 nm 20 in hole dianmeter and 5 nmin pitch. The punching

| 43 i b |
prevent the tvgcéﬁﬁgﬁﬁévtelﬁo? Hon? be}%? ot RS gk i&%ﬁ%&%ﬁﬁﬁ “the
e of SHEKKAY A1 apelal, bald & thurl0ACH b SHGPRELATANG NeTPL 40, Of
g d ST

ot her reasons oneyco ure nmy be used

instead of 4bher WQkQHstfe}{ea‘!&?’IBT@@r @R e licdides of dndm thick
and in which a | arge nunber of suction holes 46 for sucking the sol der

bal | s1516 wafe? Ne@rVi2803u#Yihave mesm d1Rdshed\a leiiginei: infarky MEd afs
stainless. In this enbodinent, resin coating is given to the vacuum pl ate
40 so as forpedvbgt prheidige pobtBoms diaméeesucecess hpdbebid® &t obhéamagi ng
the solder balls 47. 5 The support plate 41 is di sposed between the vacuum
pl ate 40 Qﬁdt?ﬁeoﬁuﬁchpn@mné%ameﬂsraﬁr§ﬁ§%ﬁ1¢ﬂ FiTe E@PQ%HF%RF IFhe support

plate 41 is for astin SLO resin net as nduct i ng
Per roabi cPRERBERISHE S1E BERE LBt hg" SRS PYATESS A ERI%
stalnlesstgg%% 9:%%g”8%6@£&§16§ 118 is.

Incidentally, the alignment
20 marks 117 may be formed at portions on the head lower surface
140 of the transfer head 13 corresponding to the positions in
the inside of the wafer but near its outline where no flux
transferring protrusion 118 exists.
As shown in Fig. 3, the transfer head 13 of the flux supply
25 unit 10 is provided with two axis driving mechanisms, that is,
a Y-axis driving mechanism reciprocating between the flux

supply unit 10 and the flux transfer position 11 on the work

driving mechanism 4, and a Z-axis (lifting axis) driving

12



10 opened at its center to be | arge enough to cover a suction area of the
vacuum pl ate 40. A netal net or a porous material nmay be used insﬁammﬁf
the high tension resin net. The support plate 41 nmakes a | ayer in 0Zhe
air flows between the punching nmetal 43 and the vacuumplate 40 in order to
produce a uniform 15 ball suction state all over the suction area of the
vacuum pl ate 40. In the nmount head 25 shown in Fig. 17, the vacuum plate 40
provided with very small suction holes 46 for sucking the solder balls 47,
and a spaarichhaiRiQVi dRAF DY, a3, AHE 'rdf&ferde unerEICtIO T Prez it st Be
vacuum pl ate 40 for sucking the solder balls 47 are attached integrally

W th the lzewsissdriateg abtolrefobithle teats P6r hyead 3 phndohdeefétenthe
spacer 42 is provided outside the suction area of the vacuum plate 40 so as
to proj ecnumederl Iherepupsehtad YAsSxsbdmivihgmotoxy. HEre hthe Ni-akdess of
the spacer 42 is determ ned in accordance wth the dianeter of the sol der
bal | s 47 drpvdngr Bprhaphemspaing theasotact aoyiing thattrans ey deadbal | s
47 are_pressed slightly by a substrate and the nmount head. 25 when the

Sol der51713 153388 YeBA0EOBAPPELUTORIRY oA GARE ShdeAsh Iy 206, tI t hi s
enbodinen%, he spacer 42 has a thickness of 0.25 mmwhile the solder balls
47 have a“dfateter of 0.3 mm The spacer 42 prevents the solder balls 47

from bei ng dent d I head 25
Shown i n B g, 18nAEoheTetCaRdy Eanaies, Abuie MR el dEMBRa T oL,
in Figs . 155 @ndnbim if §E§89r59pk6t9141’TﬁeV@f#H€foaﬁﬁaé01§”9Ea spacer 42
integrated by a plate holdér 44 so as to extend along the | ower surface of

a_punchi ngoh@ tiRidleddBy o @callenched wRich li@vBEra@hblgnyPEn the eRBYBhH  head
25. As shown in Fig. 4, the nount head 25 is provided with two axis driving

mechamnd smeyvetrhat frame @39 axi shdriowen swmadtere sif thei frracsefeénddaet WBen t he
ball supply unit 19 and the ball nount position 20 on the work driving
mechani snthe gedegnz23Ri ds1proviifiednyiski o) largei nymberhadi swanefieki g. 4,
the reference nunmeral 35 represents a Z-axis drivin% not or, and 35

r epr esent ®TRLYISIPRS LAY RGrEEEBPNALBHe Lot RePRdaRAETEENVRRE ABEK&ARPSM

| aying t e of ppving.t t head 25 is al d i tioni
Phe mount CRERA 36" arfth o orie HrHEBRN RUSHTOR L Ead8) | L6 CORT | gur ed

1 Ke a PaktpphaRdety fhd/liAd¥ed HANANSNS 948 DB ALA% S s S4PP! VI NG

t he sol de s 4 € npun e vibrator "vibrates ,

the sob dekrhaklferdéd ¥BPaURCSR! haveky taRALtFRY8rEe HBKA 23 94NfoiBgt he bal |
tray 27 if the solder balls 47 are observed from above. 25 A supply port 28

for supplying tireesorare 238 lis Adctangudabadd ssicwaken fm?ﬁ.sim\am)d poto the
ball tray 27 is disposed above the ball tray 27 novably forward and
backwar d. oA $besterp29ff bthedéremei 299t hdoguwambiihyinfy geoavesn@d4bakbs in the
ball 18 ~3 No v 2002 tray 27 is attached to the front end of the supply
port 28. RPupfdngchdlangedpkated 31Amug prevédeyd o1 theReMi TRl pasfidesa

predet er i ged st b oL soldet Bl LiedfaBl e, ueRk! sl oy e gl
20 balance plate (weight) 214 is disposed in the mounting grooves
241. This balance plate 214 prevents the screen 238 from being
bent at its center portion owing to the weight of the balance
plate 214 as shown in Fig. 21 when the transfer head 13 pressed
onto the flux supply portion 16. Incidentally, air pressure
25 may be used instead of the balance plate 214.
As shown in Figs. 19 and 20, detachment prevention
protrusions 237 are provided at four portions on the frame 239

above the balance plate 214 so that the balance plate 214 can

13



5 outside the ball tray 27 so as to avoid interfering with the nount head
25 when the solder balls 47 are sucked. The surplus ball renmoving unit 21
is a renoving nozzle for renoving surplus balls sucked on the nount! h88¥200?
25. The ball suction error inspection unit detects suction 10 errors such
as mssing balls, extra balls ( surplus balls ) , or the like, and nount
errors such as remaining balls on the nount head 25 after nounting balls,

t hrough four line CCD canmeras 22 and 22'. Description will be made bel ow
about t hepgyecgsiumnd §6wnlbn AN 2irang feltehsalides. balnl aARiBEocAPPRE B§RIS USI Ng
t he mount head 25, the transfer head 13, a work and head driving mechani sm
and the fh@jusesefyoscrdls aZTOI thiNgsépatdieiny esledtba Tesend i Platdiezpi naf ter,
operations using the transfer heads 13 shown in Figs . 9, 13, 19 , and

t he nmount shighislP pwahmiviriom Ehgssurfldce oflth20sdBeen|d3 barhdxhl asnid i n one
procedure in parallel. O course, these nenbers are separately used in the
actual ba@| neomlead Ftatkalwre pieMded agulpust pesthansapnnble dralaficeach
units can be used to be conmbined in one ball nmount apparatus. First, one
waf er M9 Blatet2hk.is supplied fromthe supply 25 wafer cassette 5 onto the

waf er stage 30, which is located in the waf posi ti oni, position 8, by
the robot 9. OMTRRdGIGE: AG0RGEMERT GRERWS 1o (et PFSVESTaLERI RIS acuum
suction i f.(.0 . i e ft e tage 19
113 N0 VEBBOB R Byt RRELRERR o snarpeERRhe ARtk | Be A On e
waf er st Ltdon : I 1 : 49 held
on the wa gré%t §§é3§%éi%ﬁ}e@ag lggi%ﬁgjtu\%g@gc%{;%é% ggﬁgfggngﬁ%\?g cond
opti cal | yoreepanickicig eﬁﬁaﬁérdﬁéﬁﬁsﬁﬂ aoweighe wafesthesit 5ePewWg Position 8
so that the position of the wafer 49 on the wafer stage 30 is recognized.
Then, 10dat from Slentlowerasusfaskooh tdeeballaaneuplate Th: waher astesel 30 whi ch
has finished recogni zing the position of the wafer 49 is noved to 10 the
flux trantherbapbanceéopldate At4tdivesime, foree ko cthetsgresn 238 sibpped in a
position taking account of an X-axis gap stored at the time of positioning
t he waf er NO+hoaASHALSe PREASFERS bet FOFPEN 238edPVANaFd WhRhar19PYardpved

b the fl ux, ! [ h [t fl h 15 of . Fig..14. At
Thi st neloRfleld |l Patte; SoERED Hihl by WS SheeBgeenss PRATRH ux

i f t f 3.i d ' h
Leser VoL gi0es Hd Bhothio LAE SN Bl IR i bATEV AL RtB Ml Eod e\
stage;pl6 phpt G8aLNSts@AEEN 0F PET i S pASvd D AE Aibith | 5 LdhSrd Saely above 20

predeterm ned pressure, it is concluded that transferring flux to the

transfer hradddstidlgpnp 2t @dsidhaes thefluansfeishencaddais stopped from
nmovi ng down, and lifted up. At the sane tine, the stage 16 is noved down.
By the way, novwAsxgiewratinof iigs .pldvadaédl 3 ora £1lcaseeskeaivods fhReas ramsf er
head 13 and the flux supply portion ( stage) 16 shown in Figs. 19 to 21 are
used in thdux|smprlppindtunia previgedewitheaf FANXsLesaEEing SpRee heHt by t he

squeegee 15, ;and the transfer head 13 is_noved down sp thg{ t he téansfer 20
1 3 NOV 2B@ving a flat supply area 317’ for transferring ux, and a

20 squeegee 15 as a flat flux smoothing portion for smoothing a
flux surface in the supply area 317’ so that the flux has a
uniformly fixed thickness.

The supply area 317’ in the flux reserving space 314 is
formed by a stage 16 as a flux supply portion corresponding to

25 a flux transfer area 317 of the transfer head 13. The staqge
16 is set to be substantially as large as the transfer area 317
of the transfer head 13, and to be substantially parallel with

the transfer area 317 as shown in Fig. 13. The stage 16 is made

14



protrusions 240 of the screen 238 abut against the flux supply portion 16.
When an upward load is given fromthe flux supply portion 16 to th?ﬁﬁﬁﬁﬁﬁf
238, the screen 238 wants to bend upward. At this time, however, the

bal ance plate 214 is located slightly 5 above the screen 238 so that the
screen 238 receives the weight of the balance plate 214. Thus, the screen
238 produces no bendi ng phenonenon, and applies flux to the flux transfer
protrusions 240 uniformy. After conpletion of supplying flux, the transfer
head 13 s{ePSbIBVIPYHAMN, TaNEr ahyesy YRuxlfo At rifgifert iéad N3nstre head
13 is noved to the flux transfer position 11. Hereupon, if the transfer
head 13 hevageg ltehes aliifgedrip/dmvkby klve sy ewalilnd f8hande by dnet-8hown
transfer head, the alignnment marks 117 on the head | ower surface 140 of the
transfer sendolBotor, reagghizder by HheClhkeanehid e28handngbe28f Phevi ded
on the wafer stage 30 as the first optically recognizing neans. The

oper at i onfimkt seafacesobrhersunrlaEre? Bdr7 ‘'oisakepPly thatqghantwhilef a
relative positional gap between the two on the basis of the result_of this

recogr t | bS5 SurEacEnet dehe SPRIYeapse; 11 6h 16t KERE sRberanEtalhy zed

i ly. 20_1 to th |t qf t f i d tion,
Phe cont rerrantel v EEE THE TiRATERR Rupaibd Plfe tHSSFERBRESEI ERG Mt er and
the t i i toait i - 2XJ f
the tranetera iy SuESGIREATY chb EL8PEsR YRy S0a0RD PkRobpE B S
the basi seehqbhes iy BELRUGLUCRS e cXabtReoleatie 14 2as Bt foadkdd and

the X- and 0O-axes the wafer stage, 30 are actuated to per i oni ng

of the trapstercmeprdsddving spwreaf £ IinzGRieitalAf ehoPaHansFeirging he
transfer head 13 is noved down. 21 ~ 3 N o v Zoo2 At a point of tinme when
t he |1ad buttdherdnafiex sitamp 13d 8mbs arsedd abothé heransdiesf realiclsd ih3thas
reached a predetermned value, it is concluded that transferring flux to

t he waf erembBodampntt @8, shodnt ke Fiansidr head 13 is lifted up. After lifted
up, the 5 transfer head 13 returns to the flux reservoir 10, and the wafer

stage 30 noves ThetRrlbAQUntrPRELIOS 8i bh NSt HU trRAEN pymoudErReRd ne when
| .h d, .the.t f 13 i t | i
Por i1 on 135 MR GBSO e TR oh LOR GRS Shet PR Lt SRRRYY BBEEi G #2535 as Lo
. ol . | 127507 as
for " cadOphE BORLE o b Ml WARK 811930 dppdAtsfil, ol DI 080

sol defs bahh$1 WemdPend Rt Deadi 25osEy eetdauh themabPP\WRidNg hakk sepply

unit 19 and stops in a designated position. The inner space of the nmount 15

head 25 igndegmpagisesuitipoisdht iah BXhaubhlpaictolb®¥raoftoinSheytidh ower
notor so that the pressure of the nount head 25 is reduced. Wth the
reduct i onuniti kedoa badlrdisdhabge moatt2 hwhdcRpradeedsender phatmoddt and t he

support plate 41 are brought into tight contact wi th the punching netal 43
Even i nheads23dgt surpkus s 28rerdetretsd b bhehall spctignteHFCT s

perfornmed, t hrough the peshes of the high-tension resin net of the support
plate 41 PBFPBEFWRRNURHE: punchi ng metal 43 and the vacuum pl ate 40 because

the, mchi ng eialcdded SLREYAEE0 01 Ll 14 2 RS 101, g0, £PNAUEL T g

pat h 1. Thus,“vacuu ssufe’ is p uced in I've SuUction

hol es 46 gf:owﬂ&eaagt’%tﬁ%aﬂ@rfl&ﬁé) d'a! ne@ ?Lf%kv@f%r s’a\i;\‘k?ihée“# I & Stgged in

the respective suction |"es 46. At a point of tine en the internal

p{ e,ssur2 S RbuhBensRg N5 haat- fpdiasi fif aEoeWpbstiftadner ¢det e nbweslide essur e,
o of thewafer but near its outline where no suction hole 126 exists.
Each of the alignment marks 117’ is formed of a 0.3 mm diameter
256 recess portion. Incidentally, the alignment marks 117’ may be
formed at portions on the head lower surface 141 of the mount

head 25 corresponding to the positions in the inside of the wafer

but near its outline where no suction hole 126 exists. Mount

15



T 3 No v 2002 concluded that the suction has been conpl eted, and the nount
head is lifted up. After that, surplus balls are renpoved by the surplus
ball renmoving unit 21, and the nount head 25 is noved to the ball sugtNognQp
error inspection unit. 5 Wen there are ball suction errors, if the errors
are mssing balls, the nmount head 25 is noved to the ball supply unit 19
agai n, and repeats the sucking operation. If there are surplus balls, the
bal | discharge unit 24 proceeds under the nount head 25 . Then, the nount
head 25 diheeadsr ghewallint RégsuckBdtd Ol dadd snontimuehaHenldl idinmelnar garkni t 24,
thereafter noves to the ball supply unit 19 again and repeats the sucking
oper at i on117f .t hBpeever notkxdadrigament, mahks hbluhtcarebd &Bplsedheedlso t he
bal | nount position 20. Fromthe follow ng procedure, an explanation is

gi ven for thggenponntesader8sshown in Figs. 15 10 and 11 instead of the
mount head 25 shown_ in Fi In the ball nount position 20, the

al i gnment mar ks Farghegy P%QrFEﬁBF1§9Pﬁa€§hfﬁltBFe?hSXﬁBEﬁ?sh@gdeBnﬁre

the 71 bat Degliec 2, %Eé%&%%@‘%é‘“’m&%%ﬁh? SobErate FRRIR ISt cdir L8 out “an
f ey I I

the. mount TRoRy BeR 2 Fhoul LPORE Lt Shnd S S0t eds*nie%i‘ +RRa8R veer

recognitiqg 3 wel b §§pf38§t ié’té’faé&?rd)ﬂ%]tﬂd)'ﬂ@ reteﬂé%e\f{%f hveREeR!, zed

previously. I'n response to the result of e afore ntlone operati 6n, 25

the contral suppbréi geatenst r¢tﬁtswmﬁ1ﬁeu ke trhaepasttipich ofs tdwe beaher and
t he nmount head 25 coincident with each other, to one axis (Y-axis ) of the
nmount headaEScamdubWun@x@erﬁéabaBdm@mbaxeacbomﬁlhbetmathe pregenB0 . On the
basis of the instructions, 23 1 3 NOV 2002 the Y-axis of the nount head
25 and0t hénxengig@n) aaded yhcuha pdhde 40apzosddedewithuyesy swmapérform
positioning of the nount head 25 and the_wafer stage 30. After positioning,
t he nDuntSH€§&°?5hP§eﬁoﬁédf&éwﬁucﬂhéﬁ QO@HérSBQééﬁ 43 éﬁetﬁétﬁﬁgéﬁ surf ace
e waf er .49 so tected

oy ot iRt R 1 B AR bk AR E e et BB 1 Ry B ereay 25
St 0pS oV Ag %y  THESKILATAEHON i LoEGLM By LB JIRR P ERgpagcshowr

10 in - I'ng s i 5" pol ntof f the

mount heagla%eslaw@rénha@ byl&ﬂes 8@%@ hbmae§0wein bald et Srafe RYtpbet ween
t he nmount "head 25 and the wafer 4 Here the blower is stopped so that the

pressus e anftikednelearaned.25 is exposed to the atnospheric pressure. At
this nmonment, the 15 support plate 41 and the vacuum plate 40 receive force
in a direction Re bbaws imhe€fimmcHiSngndelél, ¥Be Bynclnirsg feted, 43hassal der
balls 47 are separated fromthe nmount head 25 surely, and nounted on the
waf er 49. g?ﬁecwdﬁptﬁéadp%htﬂ%mém remberihas ggs Q@nmtmgaatshsfaéé 30 on

whi ch t he bal | s have bee ted returns ot 05|t|on|ng
D05 ti on BRLER (A BOF [GRE T CIRP DI LHG CBHG ELPPo%O%‘FS {€ Biede, P8ehre’on The

Rspect i oR LGS FPon B dh §d9$ﬁlﬁﬁce%cam R R tﬁil e J5SoiPar y

S N A L

i nspecti ngot BappBwet the Sepgott aslote t4e &gﬁﬁm l@dﬂe%xﬁrl tfhecenker as24
to prevent the vacuum plate 40 from bending due to negative
pressure at the time of sucking the solder balls 47, reaction
force from the wafer 49, or other reasons. A support member

25 having a honeycomb structure may be used instead of the punching

metal 43.

The vacuum plate 40 which is 0.1 mm thick and in which

a large number of suction holes 46 for sucking the solder balls
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1 3 NOV 2002 At this tinme, the CCD caneras 31 are in stoppage and scan the
whol e surface of the wafer 49 by the novenent of the wafer stage $(3'N[ﬁ’520ﬂ?
result of the inspection, the wafer is inserted, by the robot 9, to the
out goi ng wafer cassette 6 if the nmount 5 is good, while it is inserted to
the reject wafer cassette 7 if the nount is not good. Fig. 6 is an
expl anatory view of another enbodi nent, showing the relationship of three
axes for positioning the work and the head. In the solder ball nount
appar at us4 ack@vdibgen made Wycesenong esbpdimedtof istadimdeser.k dni vhig
mechani sm 4, the transfer head 13 and the nount head 25 are provided in
seri es poembodimenh,thes¥Ynacostimndid hpivenixtd rtdresfvacupmspiate 40 sod t he
bal I nount position 20 are disposed in one and the same position. In this
enbodi nenas thepfevantuphpd yedge tpord ians tdfe the sactigopppbyeantt fnomre
di sposed above and bel ow, resgectively, on the Y-axis in Fig. 6 so as to
hol d the W@MRIGREVERE FR&AGAI BALLSthérebet ween. The' Y-axis driving
mechani sm al l ows, the transfer head,13.to nove between the flux s ly unit
10, WHich i's di CROSHPRSF DBLRRE M- 4RI AISHRPSHLBGEVERD WY KT REZh8chani sm
4 in Fig.,H_2a the flux transfer,position 11, JThe_ Y-axi Li Vi n
mechani sm4§I ?’6‘&&‘}%’% gh83§a§54$oasrr5\%wﬁlet]\?\egﬁgfhela%asr\ad Sﬁpl h'!ﬁnit 19,
which is dj waX] the. wor k. drids nj 4 in
ohi ch 1< SUBPREECR PR Yorkienand Bhat bl ks Hidnd o BSahS 1 |
11, positpgnangaksScBRATEETRE P¥rhbsbXe axbabEPVENEH a (céRESL T bPBAIAGVETENT
in Fig. 6 ) of 'the wafer stage 30, the 0O-axis rotation of the wafer stage
30, and tper¥ieni St np\rerme inwHt ikhwa gewdémrissi pl&td.0 6)5 aim theckS5is 1 3 N
0 V 2002 transfer head 13 so that the positional relationship between the
waf eri®n ohenedfat idtsagenBératm behkatrgarsicughéadcdGer sa suctdoadaraater the
positioning, flux is transferred to the wafer. 5 Next, the thus_adjusted
posi ti on PEcbhesvageupplatmddt- pdsnetah et Q9 & POTRYE| MABBRLApoBRYi on 20,
positioning is perfornmed by the X-axis novenent of the wafer stage, 30, the
b -axis rBEASSShLBFCERR et bf NLpAJETELOMKES LAA. ax T B TARRRITH PLREEhe
nmount head.25,, s0 that the, positional relationship.l e en ywaf er on
the waf ergétlﬁageﬁoaa %Iy?ﬂelrﬁovﬁ}‘hc%e%}& i ;lgaﬁguéggggegf %ﬁg H{égﬁlx\@
positioni ﬁlgtai%ﬁ%{n&%'h'esvlglﬂﬁﬁﬁgpﬁ‘cé h® LaBLaskr{ 8¢ fudd'a GRYRSrRead 25
are nmounted on the wafer. Fig. I's an explanatory view of a still another
enbodjgrenpal s tibrt Beatel £11 efeRi thdkuhien &8s offofhd Yapesin p0atEyg t he
work and the head. In a solder ball nount apparatus according to this
enbodi mentgg.in a work driving nechanism4, a transfer head 13 and a nount
head 25 are provided in serial connection with each other on a Y-axis ( in
t he up/ down dirEBt¥lom manrrg dieap) 25sshownt ibofig ¢ rlahsitéer vaguamurlake 20
nmounting sol der balls are achi eved by the sane drivi n% nechapi, sm ﬁ« flux
supply unfP BEORARded WAFR CofpIshald Serd 8% plgso4éd SI'SO%‘CEP'IngE Bw,
respectivel on. t Y-axis {n Fig. 7 as to.hold the rk drivin
rechant sneaLHRErRBLERebh, 04 d PRAPRES T2 BEaYIART. o o QYR AAEFE Bosi ti on
11 angh 25.a L posi ti i . 111 on.
i 1 620 oo P gt telnaPha PRELEAS TR Baslle b 207 BUEIARG, EABSBRRCE 0T,
?ﬁesggmﬂ 25%5?3‘” 7&!1::[& ?Stﬁ?ﬁ@ﬁ Jﬁﬁ@%@%ﬁlm the B&GKE Rslddebbehes in
uni : ough no
mount head 26 by a plate holder 44.

The spacer 42 is provided outside the suction area of the

vacuum plate 40 so as to project under the mount head. As shown

25 in Fig. 17, the thickness of the spacer 42 is determined in
accordance with the diameter of the solder balls 47. Preferably

the spacer 42 has such a size that the solder balls 47 are pressed

slightly by a substrate and the mount head 25 when the solder
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13 Nou 2002 shown, the transfer head 13 engages in being supplied with flux
in the flux supply unit 10 while the nount head 25 engages in rmun{rarckﬁ tﬁhg
sol der balls on the wafer. In this enbodi nent, the Y-axis driving Al m
allows 5 the transfer head 13 to nove between the flux supply unit 10,

whi ch is disposed on the Y-axis and above the work driving nechanism4 in
Fig. 7, and the flux transfer position 11. In the flux transfer position,
positioning is performed by the X-axis novenent (left/right novenent in
Fig. 7) obatlhe vaf arelfoshted 34, theegudsisatet.ati on of a wafer stage 30,
and the Y-axis novenent (up/down novement in Fig. 7) of the transfer head
13, so that theIposhis enmdlodimentti,obbbigpdmimd@rhasha thieknesstdfeOwaber
stage 30 and the transfer head 13 is adjusted. After the positioning, flux
i s transf e whitle the salder halls 4¢hikavebadlametexr hef 0 aimm.dr Thieng
mechani sm al |l ows the nount head 25 to nove between the ball supply unit 19,
which is 8P3F6Fed2oRr eVenYs $he seddeiebaklent? wor g igiichgendedanhnem 4 in
Fig. 7, and the LF)laII gﬁ_:int ?osition 2%@ After flux has been transferred in
the flUx tPEnSPASKoLRAIEN 4112 ERBOBRNEI20 position becones the bal | nount

iti 20. | | 1t , ifLon [ f db h
oo & moverent 15F PRGN AT 2phgiont Ly o RiRcha S rhef SLRRERE o 1
t 30, S A | t h , t
oot i onal T Bl B e A AR e Ha B ARG nerer 4T Bgc S8PB8 Ky (e

nmount heag13el £1 pdi Vat@en pAlter 4 6 R PeTPgdY 19, i feit by pugked on

the | ower surface of the nount head 25 are nounted on the water. Fig. 8 is
an expl anaboderviévem®hsatstditlemhallbay e lover Bu f¥c@0df sephndhimat ,

showi ng the relationship of three axes for positioning the work and the
head. 10 n metalldé? dme |attmnhtedappaa alasenapoartdiomgof ot héenduntr thieadn®bdi nent ,
there is no flux transfer head, and only a mount head 25 is provided on a Y
5 axis with respecEhpynainofiddré vithe maunikead 25rigx previdggl Veégh
directly to solder. balls sucked on a unt head 25, and the so|der balls

are nount e $H§ ArdveRa e LTS of FRRT Sfpph f -G FOIGRP BeBARPL80ppl v
T T e

is, the noun SUCKS S0 r supply uni

t hereafte t 6 ga ok S Y quaitnd0 s Lheal 0 ozLheidpper in
Fig. 8) ?Og%‘ggtgpagsof g&sﬂpleugeglrﬁl 39?3&? emégpggggaﬁs%%%eg fbﬁé%l t he

nount 1hlead125tiRyeaxtie )adpalingorathdnibAsS| ti®F 29, (4 othd heefdicd o the
upper in Fig. 8). In the ball nount position 20, positioning is perforned

by the X- axinerad\iSreppreteatwal Brasiade iddnghefbnxaadrif ‘akrepneséntie waf er
stage 30, and the Y-axis novenent of the nount head 25, so that the

posi tionaR FeRxtisodsAvangeneten.t keyes ethennt-axies i ing pRIZEN s

adj usted. After the positioning, the solder balls sucked_on the |ower

surface oPleHénAothe Febd b movd N theeBoBRtt Readad 2is ALEGr UFRE £BTt he
present invention,. a straight:|jne.axLs [ is sybstantially in a
hori zont ap?ﬁil%‘é‘(?flf"Bﬁ i%ilepflgypid_eheag glg g\r’l\ﬁeggedWP5 hg axis, and a
straight-line axhg Ba{lflsﬂhégﬁitdrﬁ”c !12%? éSﬁEEBQrEB%iﬁﬁ?Q iod Pdedéts and a
rotational axis are provided as work driving~axes, the three axes are
driven topagipsdtdiesPostddiifbor£hathansdy p7imeappipenyite 388qbpe head.

balls 47 to the mount head 25. When the vibrator vibrates, the

solder balls 47 jump up obliquely and move to make a round in

the ball tray 27 if the solder balls 47 are observed from above.

25 A supply port 28 for supplying the solder balls 47 from
a ball stocker (not shown) into the ball tray 27 is disposed

above the ball tray 27 movably forward and backward. A sensor

29 for detecting the quantity of remaining balls in the ball
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28 1 3 NOV 2002 Accordingly, excessive driving axes are reduced in a

sol der ball nount apparatus as a whole so that the driving nechanj§qmgqm2be
sinplified. As a result, it is possible to provide a solder ball nount
apparatus in which factors of trouble are reduced. 5 According to the
present invention, in a flux reservoir, a supply area in a flux reserving
space is made substantially as large as a transfer area of a transfer head,
and is made novable up relatively to the flux reserving space except the
supply aregaw? dskaepabpedubsttiid ifgbnracad et the seppeepertl@sf.l uxfsurface
of the supply area and the transfer area of the transfer head. Accordingly,
flux can bket sansber R8ddebethe insmfficibray oft hemdibinggbayls| ux
protuberance portions close to the transfer head if a stage is lifted up
synchr oni prageyennined mantitsr ef swkdehbiadd snbl ededowppliedifyomhbhefore 15
possible to_provide a flux reservoir and a flux transfer nmethod in which
flux doesPAdL SEPRERL t o TASSURBLBRIEH JFoiei epnbigwred &k frékentgfudlo t hat

t f [ d I if the.fl i r i t
0o 2o aRHCETARSFEFTPRLL | SEvkrh HEE 39 AYOLS” AHCEFFEELOGr VARGhBod ot
if a transfer. s I d Lp the. transt head, _t he tachment cost (the
Lrice of BQPPE.bgggnbgeaﬁgautgﬁ f%lé%ﬁpé?iiﬁngaﬁ?ﬁetﬁ%S%ggé wher e trangfer
pins are used 'i‘héhé‘uf%fﬁ@fﬁa{llh%aéinox}g{}gg RIESeRY &BVS”EEﬂathgvhgﬁélé‘ head
and work 25 positioning apparatus an positioning nethod conprising a

head provicdedruhblinli SGFBMs "BaAKSs §héREQOPAI €RE | Mot £#EOHBAGI Py, Means for
recogni zi ng the alignnent marks, second optically recognizing neans for
recogni zi ng a posétbanl cfuct it lerrdd inkp2did¥n2anitopetatiensaesisnf or
carrying out an operation for obtaining a quantity of a relative positional
gap bE) weenrohe $wch amndisisdangobklda,teéxtbadaslls (Sweplacopriliiedn eesults
of the two optically recognizing means, and control neans for giving
novenent Shenktkeic AnghBogrt @LLALFySHERMRS ILaRa INdNgr Bapbe ey dhgmaurt t he
head and {he work on the basis of the result of the, operation neans,
Accor di nghgadi £5 R LRFBPBRELRG RAAT S FAIRHEN SRUELIRS Giih§AREEARALY
required gﬁahzﬁhe tendency to make balls very small and nount a | arge
gquantity 8f%paf1s in a | unp. 10 Further, the first optically recognizing

nmeans i rovi d . . I iht.k-0Rij t hat
s is providgds@p; is_%xgq}fleip bé;mabdgg b@l%upﬁﬁbghwﬂPﬁgpﬁgéﬁﬁﬂié £

the alignment marks o ad c e recogni ze riving

nmechary smepbekt dhiy i i sh@eopkl 1 Aditiapglayatub 1SiNgFHLMBun® KELQINI ze a
transfer head or a nount head with a 15 snmall nunber of driving nmechani sns,

so that iR5jstpessrihefén head didyr iazeorkbahnd headtdappingtmschanasmpol e. A
background-art vacuum plate provided with a |arge nunber of ball suction
hol es wasapdubire yflvphyeservodd by acrordiang Hickheapeesgnt(ivsentiowt al , or
the like) to gobtain required, 20 rtgjdity and nachinin% with a spindle or
the like B@rﬁéR@fPﬁE' operations using the transfer heads 13 shown in
Figs. 9, 13, 19, and the mount heads 25 shown in Figs. 10, 11,
20 18 will be explained in one procedure in parallel. Of course,
these members are separately used in the actual ball mount
procedure. However, subject technical matters of each units
can be used to be combined in one ball mount apparatus.
First, one wafer 49 at a time is supplied from the supply
256 wafer cassette 5 onto the wafer stage 30, which is located in
the wafer positioning position 8, by the robot 9. 0On the wafer

stage 30, when the wafer 49 is supplied, vacuum suction is

commenced from a hole in the upper surface of the wafer stage
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suction hol es. However, such machining increased the cost if the nunber of
the holes was especially large. In such a case, it was attenpted { @W

t he vacuum plate thinner. For exanple, it was proposed to forma nDunt gad
whi ch was backed with a 25 porous material. Wen the porous material was
used, however, the loss in pressure was so |large that |arge-sized
deconpression neans was required. If the thickness of the porous materi al
was reduced so as to lower the loss in pressure, there was a 30 13 NOV
200Z pr obBenbihat nbbeshéwanNgl bwenssd Nshd itdieeviafdiowdvdis, hatdobdi Bhet 0 t he
present invention, a nount head has a vacuum plate provided with a |arge
nunber of wadeti stagel 86.f or sucking balls; a gas-conducting path form ng
menber having 5 gas conducting paths which do not correspond to the suction
hol es of the vadupasptaeningonaskter suppioring g ey enpltieewagarné?
external force; and a gas conducting, perneabl e nenber di sposed in a_ vacuum
pl at e suctiedd QﬂeﬁhBeWﬂé%ﬁ $RRIG UL 1At hdhendwgaSCRoRamEERAg3 pat h

form ng nenber. Accordin ven 10 if, a thin material is used for the
Vet ol Shothe PREORLRbIRELY ke he W%Weﬁlsm ?’BPﬁecEﬁeprevent

are suokedeish Brat EFORERY M ftita B PG SR EOR L Rl EE ARt ana
the vacuuigbbatehe hadek BREGE! 96 HARYA Aer 1 AKEAlo &ét@ l@%@tnthead in

which a large quantity o ‘mounted accurately on

wor k. Secangby-shbowneoperBitiomhgital TR berasesidg IdhayyasnHaP! ate, t he
vacuum pl ate follows the work surface when the solder balls are nounted, so

that the mamikthadcyeascynisingheeasbsiltia) oifsthbewefer e1pdssimbvedt bof orm
the suction holes easily, and it is also possible to reduce the cost of
part s10 Futthleeflusi bransfehipositiam dll .cahAtbehis adiner thee wgdercehdgeti ve
per neabl e menber, |arge-sized deconpression neans is not required. Thirdly,
si nce t he3§aks §‘éﬁ§9€fillﬁ’ga pesiEdpne aleksacreunt qfr a X¢ad isgam§EPTEA whi ch

the air flows is fornmed between the ES Co ductlng path form ng nmenber and
the vacuufitpitBeetife P posdtiraipg g SVWG €& nmount head in which a uniform

bal | suction St?HCtﬁganux rodu\%e%ga%)%ﬂ:g\éﬁr th@hé%:}é ggn%eaf (—ilaet 'g[ﬁe ~ 3 Nov

i
zoos Further, &3 spacer” eS§ corresp Qi anet er

of balls fahg agelRdchs PLEX! ASco vl &1 dry LIS siidfn A %@af%wt BRaygcUUM

plate, it 1's possible to provide a nount head ich solder balls can be

prevens edofr piyhei g ardent gde whep the ¥ 1anesireatedi s Amtsutier byothée
present invention, a transfer head has a screen which is provided with

transfer pgakeedeeons iat thelfiver resekaodral0 i hafsereehatpcthehteansfest rai ned
with a tension over a frame on a | ower surface of the transfer head,
wher ei n t head) 18r aashevededdwhuvhhbe tHae $ﬁﬁﬂﬁ;kﬁﬂiﬂ1kﬁﬁﬁﬁﬂlﬂ@ -enBtgd to the
screen in a no-load, state but urges the screen_downward when an ugmard | oad
is given PeifkeCictiBa When %ﬁa@&fﬁﬁ B8 H%da%d'xnéa @I L8eAPUhs a

I bl e d f whi
Lﬁ:ﬁo;enghgksgggszég egﬁge r%éhﬁg a?gggééﬁ ewltgr?lgﬁagzu§8yeproduced

even ﬁ@ean@%e% ?ﬁiﬁ%ﬁpmessure,szlsconcludedthattransferrlngflux
to the transfer head 13 is completed. Thus, the transfer head
13 is stopped from moving down, and lifted up. At the same time,
the stage 16 is moved down.

By the way, now explanation is provided for a case that
25 the transfer head 13 and the flux supply portion (stage) 16 shown

in Figs. 19 to 21 are used in the flux supply unit 10.
After the flux surface is smoothed by the squeegee 15,

and the transfer head 13 is moved down so that the transfer
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head is pressed onto a flux supply portion. Accordingly, there does not
appear a difference in flux adhering quantity between the center and th
circunference of the transfer head, and hence the flux adhering qu&r%tNQ\SIZUUZ
can be made uniform 20 Although the i nvention has been described in its
preferred formwi th a certain degree of particularity, it is understood
that the present disclosure of the preferred formcan be changed in the
details of construction and in the conbination and arrangenent of parts

wi thout dgpattiiBflohs0rad g BheSstFéén 3B bBatssependf tHe flaxesibply as
herei nafter clained. 32 1 3 NOV 2002 1. A work and head positioning

appar at uspbothenpr &vi @dedn Anaupeatd Muad isppavehutyom themil kxamgppead
positioning apparatus noving a work and a head relatively to 5 each ot her
to perforpopbsoniléntaghefscraeh R2ad theds saéen RBlwamspoiksntgupwa héad
driving nmechanismfor driving the head substantially in a linear direction,
a first whkikhirs ¢ing, hesieversnthePadangenplate 2ddr ks lsv@iacteﬁosngl@tly\or K
drivin mechanl smextending in a direction intersecting said drivin

nmechardl snfPaKg @%é@é‘ﬁ&n\/\%g% Sd’rFbﬁﬁgt%@lﬁ’é?tﬁe@rr?§6rr‘%ﬁ€?WQﬁgtpﬁew%‘i]P{t| n a

I d f rk d h d
{ir e a1 OF nbRECAMAPOREELR 6ot fen T mdthe 33 G501 1 DIROLASR PShani p
bet ween Seggdmgrgﬁggoﬁghgnhegﬁd'gpgfwét flux 20 é]&off%@ Cifefer |

posi tioni ng app us accor fin Wheérern sa

waf er, angré@rgsmsﬁgzu@ &Ql@oﬁw Mo 83 T OF 1 ST BRtE i RAI B Pie 52 d

wafer in
the transfer head 13 stops moving down, and moves up.

10 After that, the transfer head 13 is moved to the flux
transfer position 11. Hereupon, if the transfer head 13 having
the alignment marks 117 shown in Fig. 9 is used as a transfer
head, the alignment marks 117 on the head lower surface 140 of
the transfer head 13 are recognized by the CCD cameras 23 and

156 23’ provided on the wafer stage 30 as the first optically
recognizingmeans. The operation unit carries out an operation
for obtaining the quantity of a relative positional gap between
the two on the basis of the result of this recognition as well
as the data of the position of the wafer recognized previously.

20 In response to the result of the aforementioned operation,
the control unit gives instructions to make the positions of
the wafer and the transfer head 13 coincident with each other,
to one axis (Y-axis) of the transfer head 13 and two axes (X-
and ®-axes) of the wafer stage 30. On the basis of the

256 instructions, the Y-axis of the transfer head 13 and the X- and
® -axes of the wafer stage 30 are actuated to perform positioning
of the transfer head 13 and the wafer stage 30.

After positioning, the transfer head 13 is moved down.
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3 . A wrk and head positioning apparatus according to claim1l1, wherein
said head is a flux transfer head. 25 4 A work and head positioniﬂg
apparatus according to claim 1, wherein tw head driving nechani shd MV&00?
provi ded, said two head driving nmechani sns are | ocated on one side of said
first work driving nechani smwhile being extended substantially in 33 13
NOV 20U parallel wth each other. 5 A work and head positioni ng apparatus
according to claiml1 , wherein two head driving nmechani sns are provided,

sai d 5 twatheagodmityiofg timehenes Mhar o @Cat ectheo vz Roiis sirdesimf mdaiog first
wor k driving nmechani smwhile being opposite to each other and | ocated on a
si ngl e |i rddafolri bke firans¥ewhleadnil3 el reasihieidoai predgpp=rminsd sadakedi ng to
10 claim 1 , wherein head driving nmechanismdrives a ball nount head for
mount i ng Wal is concdaidg¢diliay tranafeonpnafdux 9 bhetwafiesf &8 clogpd ettedan
alternatively. 7. A head and work positioning nethod in a ball nount 15
appar at us adkﬁyrﬁrhesitﬁg’nsstf@&s hepd ddcégni:fhgdanPal iAfiazntl ifded provit®#&d on a
head by first qptically recognizing ans; recogni zing a %osition of a work
PRRDS hibhEs Ja

by sec%nd tgp?\tnis b6 efigc]égﬁfa ﬁ@srﬁ?a ux reservoir d the wafer

stage 30 moves to the ball mount position 20. Incidentally,
every time when necessary cycles has passed, the transfer head
13 is moved to a cleaning portion 12 and brought into contact
with the cleaning portion 12 so as to remove flux remaining on
10 the transfer head 13.
Now explanation is given for a case that the mount head
25 shown in Fig. 18 is used for suction of solder balls 47. The
mount head 25 moves down from above the ball supply unit 19 and
stops in a designated position. The inner space of the mount
156 head 25 is decompressed through an exhaust port 50 by a not-shown
blower motor so that the pressure of the mount head 25 is reduced.
With the reduction of the pressure of the mount head 25, the
vacuum plate 40 and the support plate 41 are brought into tight
contact with the punchingmetal 43. Even in this state, as shown
20 in the arrow of Fig. 16, suction is performed through the meshes
of the high-tension resin net of the support plate 41 put between
the punching metal 43 and the vacuum plate 40 because the
punching metal 43 is provided with a large number of gas
conducting paths 51. Thus, vacuum pressure is produced in the
26 respective suction holes 46 of the vacuum plate 40 so that the
solder balls 47 are sucked in the respective suction holes 46.
At a point of time when the internal pressure of the mount

head 25 has become lower than predetermined pressure, it is
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20 carrying out an operation for obtaining a quantity of a relative
positional gap between said head and said work by operation neans g%m ﬁlﬂ
a recognition result of said first and second optically recognizin rz )
and giving novenent instructions to driving nmechanisns for 25 driving
respecti ve axes of the head and the work based on a result of said
operation neans so as to performpositioning of the head and the work. 34
i 3 NOV 200 8. A work and head positioning apparatus to be provided in a
bal | muntoappadatiushatothei suegiomrhaad ikgrare riomydret g, 0\andie 4 henmauhead;
first optically recognizing neans for recognizing said 5 alignnment mark;
second ophieedl lig Lefbdgdi upng Aftmrs tfhat r esoplius hald spagiet remowkedabyor K;
operation neans for carrying out an operation for obtaining a quantity of a
rel ative O 3EREYS ap lbeen@eing HRLER heaaddhe mﬁénﬁd?%d)géetﬁ Baved
recognition result of said first and second optically recogni zi ng neans;
and contr &P B&nSafdr SYCHIRE REYCReAPRSPRSEAARt PBAS t0 a driving nmechani sm

for rhving respRetl ¥Re2Xesreohatt bR 0d:32LY VP EnBo8E0o2D grLosult
missing balls, the mount head 25 is moved to the ball suppl?
unit 19 again, and repeats the sucking operation. If there are
surplus balls, the ball discharge unit 24 proceeds under the
mount head 25. Then, themount head 25 discharges all the sucked
10 balls into the ball discharge unit 24, thereafter moves to the
ball supply unit 19 again and repeats the sucking operation.
If there is no abnormality, the mount head 25 is moved
to the ball mount position 20. From the following procedure,
an explanation is given for the mount head 25 shown in Figs.
156 10 and 11 instead of the mount head 25 shown in Fig. 18.
In the ball mount position 20, the alignment marks 117’
on the lower surface 141 of the mount head 25 are recognized
by the CCD cameras 23 and 23’ provided on the wafer stage 30
as the first optically recognizing means. The operation unit
20 carries out an operation for obtaining the quantity of a
relative positional gap between the mount head 25 and the wafer
on the basis of the result of this recognition as well as the
data of the position of the wafer recognized previously.
In response tothe result of the aforementioned operation,
25 the control unit gives instructions to make the positions of
the wafer and the mount head 25 coincident with each other, to
one axis (Y-axis) of the mount head 25 and two axes (X- and ©®

-axes) of the wafer stage 30. On the basis of the instructions,
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- NTHLO li(g (iZl:aing/lcted through the CCD cameras 31 moved to a ball mount
inspection position beforehand. The CCD cameras 31 have their
25 primary object to recognize the position of the work as the
second optically recognizing means. In this embodiment, they

also play the role of inspecting the mounting condition of the

solder balls on the wafer.
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810%GG& ()-!al z#109&' ()-!aH z#10%& ()-!z#10%& ()-/">"wW'"" #KH#IEPE: !

10G, " 10%Z&t@gey3 0 1 0%aga (esuldu@s the inspection, the wafer is inserted,

by the robot 9, to the outgoing wafer cassette 6 if the mount
5 is good, while it is inserted to the reject wafer cassette 7
if the mount is not good.

Fig. 6 is an explanatory view of another embodiment,
showing the relationship of three axes for positioning the work
and the head. In the solder ball mount apparatus according to

10 the second embodiment, in the work driving mechanism 4, the
transfer head 13 and the mount head 25 are provided in series
positions on the Y-axis, and the flux transfer position 11 and
the ball mount position 20 are disposed in one and the same
position. In this embodiment, the flux supply unit 10 and the

15 ball supply unit 19 are disposed above and below, respectively,
on the Y-axis in Fig. 6 so as to hold the work driving mechanism
4 therebetween.

The Y-axis driving mechanism allows the transfer head 13
to move between the flux supply unit 10, which is disposed on

20 the Y-axis and above the work driving mechanism 4 in Fig. 6,
and the flux transfer position1ll. TheY-axis drivingmechanism
allows the mount head 25 to move between the ball supply unit
19, which is disposed on the Y-axis and below the work driving
mechanism 4 in Fig. 6, and the ball mount position 20.

25 In the flux transfer position 11, positioning is
performed by the X-axis movement (left/right movement in Fig.

6) of the wafer stage 30, the @ -axis rotation of the wafer stage

30, and the Y-axis movement (up/down movement in Fig. 6) of the
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10%&' () -thé?wafer ok thd OZafer stage 30 and the transfer head 13 is
adjusted. After the positioning, flux is transferred to the
wafer.

5 Next, the thus adjusted position becomes the ball mount
position 20. In the ball mount position 20, positioning is
performed by the X-axis movement of the wafer stage 30, the ©
~axis rotation of the wafer stage 30, and the Y-axis movement
of the mount head 25, so that the positional relationship

10 between the wafer on the wafer stage 30 and the mount head 25
is adjusted. After the positioning, solder balls sucked on the
lower surface of the mount head 25 are mounted on the wafer.

Fig. 7 is an explanatory view of a still another
embodiment, showing the relationship of three axes for
15 positioning the work and the head. In a solder ball mount
apparatus according to this embodiment, in a work driving
mechanism 4, a transfer head 13 and a mount head 25 are provided
in serial connection with each other on a Y-axis (in the up/down
direction in Fig. 7), so that both transferring flux and
20 mounting solder balls are achieved by the same driving mechanism.
A flux supply unit 10 and a ball supply unit 19 are disposed
above and below, respectively, on the Y-axis in Fig. 7 so as
to hold the work driving mechanism 4 therebetween.
Also in this embodiment, a flux transfer position 11 and
25 a ball mount position 20 are set in one and the same position.
While the flux transfer head 13 engages in transferring flux

to the wafer as shown in Fig. 7, the mount head 25 engages in

sucking solder balls in the ball supply unit 19. Though not
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, 109Z&' ()iB+thE0F&x( pudp By 1OATE’ 10 -wihlids? 2P22AdYNE head 25 engages in
mounting the solder balls on the wafer.

In this embodiment, the Y-axis driving mechanism allows

5 the transfer head 13 to move between the flux supply unit 10,
which is disposed on the Y-axis and above the work driving
mechanism 4 in Fig. 7, and the flux transfer position 11. 1In
the flux transfer position, positioning is performed by the
X-axis movement (left/right movement in Fig. 7) of the wafer

10 stage 30, the®-axis rotation of a wafer stage 30, and the Y-axis
movement (up/down movement in Fig. 7) of the transfer head 13,
so that the positional relationship between the wafer on the
wafer stage 30 and the transfer head 13 is adjusted. After the
positioning, flux is transferred to the wafer.

15 In this embodiment, the Y-axis driving mechanism allows
the mount head 25 to move between the ball supply unit 19, which
is disposed on the Y-axis and below the work driving mechanism
4 in Fig. 7, and the ball mount position 20. After flux has
been transferred in the flux transfer position 11, the same

20 position becomes the ball mount position 20. 1In the ball mount
position 20, positioning is performed by the X-axis movement
of the wafer stage 30, the®-axis rotation of the wafer stage
30, and the Y-axis movement of the mount head 25, so that the
positional relationship between the wafer on the wafer stage

25 30 and the mount head 25 is adjusted. After the positioning,
solder balls sucked on the lower surface of the mount head 25

are mounted on the wafer.

Fig. 8 is an explanatory view of a still another
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embodiment, showing the relationship of three axes for
positioning the work and the head. In a solder ball mount
apparatus according to the fourth embodiment, there is no flux
transfer head, and only a mount head 25 is provided on a Y-
b axis with respect to a work driving mechanism 4. Flux is
supplied directly to solder balls sucked on a mount head 25,
and the solder balls are mounted.
In this embodiment, a flux supply unit 10 and a ball supply
unit 19 are disposed above and belowon the Y-axis, respectively.
10 That is, the mount head 25 sucks solder balls in the ball supply
unit 19, thereafter moves to a flux supply unit 10 (from the
lower to the upper in Fig. 8), and transfers flux only to the
solder balls.
After that, the mount head 25 moves to a ball mount
16 position 20 (from the lower to the upper in Fig. 8). 1In the
ball mount position 20, positioning is performed by the X-axis
movement of a wafer stage 30, the®-axis rotation of the wafer
stage 30, and the Y-axis movement of the mount head 25, so that
the positional relationship between the wafer and the mount head
20 25 is adjusted. After the positioning, the solder balls sucked
on the lower surface of the mount head 25 are mounted on the
wafer.
According to the present invention, a straight-line axis
which is substantially in a horizontal direction is provided
25 as a head driving axis, and a straight-line axis in a direction
intersecting the head driving axis and a rotational axis are

provided as work driving axes, the three axes are driven to

adjust the positional relationship between the work and the head.
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#1090 ()-! D\, F#109%& ()-!D, f#109%& ()-! NV, f#10%& ()-!N, f #10%mm& () - f &10%&
"()- GH JuounidvefifEvratus as a whole so that the driving mechanism can
be simplified. As a result, it is possible to provide a solder
ball mount apparatus in which factors of trouble are reduced.
5 According to the present invention, in a flux reservoir,
a supply area in a flux reserving space is made substantially
as large as a transfer area of a transfer head, and is made
movable up relatively to the flux reserving space except the
supply area while keeping substantial parallelism between a

10 flux surface of the supply area and the transfer area of the
transfer head. Accordingly, flux can be transferred to the
transfer head without bringing flux protuberance portions close
to the transfer head if a stage is lifted up synchronizingly
with the transfer head being moved down. It is therefore

16 possible to provide a flux reservoir and a flux transfer method
in which flux does not adhere to any unexpected portion of a
transfer head, so that transferring can be performed surely even
if the flux reservoir is compact in size and transferring is
very fine.

20 As is an effect of an embodiment, if a transfer stamp is
used in the transfer head, the attachment cost (the price of
parts) can be reduced in comparison with the case where transfer
pins are used in the transfer head.

The present invention provides a head and work

25 positioning apparatus and a positioning method comprising a
head provided with alignment marks, first optically recognizing
means for recognizing the alignment marks, second optically

recognizing means for recognizing a position of a work,
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, #10%ZZ&' () -z!, #10%>&' () -zs' &10%WZ& () - o
recognizing means, and control means for giving movement
5 instructions to driving mechanisms for respective axes of the
head and the work on the basis of the result of the operation
means. Accordingly, it is possible to satisfy the ‘high
positioning accuracy required with the tendency to make balls
very small and mount a large quantity of balls in a lump.
10 Further, the first optically recognizing means is
provided on a stage for moving and positioning the work so that
the alignment marks of the head can be recognized with the
driving mechanisms for driving the work. Accordingly, it is
possible to recognize a transfer head or a mount head with a
15 small number of driving mechanisms, so that it is possible to
miniaturize a ball mount apparatus as a whole.
A background-art vacuum plate provided with a large
number of ball suction holes was usually manufactured by using
a thick material (resin, metal, or the like) to obtain required
20 rigidity and machining with a spindle or the like to make the
suction holes. However, such machining increased the cost if
the number of the holes was especially large. In such a case,
it was attempted to make the vacuum plate thinner. For example,
it was proposed to form a mount head which was backed with a
25 porous material. When the porous material was used, however,
the loss in pressure was so large that large-sized decompression

means was required. If the thickness of the porous material

was reduced so as to lower the loss in pressure, there was a
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(has \anv ¥ 09ik'plate proyaded with a large number of suction holes

for sucking balls; a gas-conducting path forming member having
gas conducting paths which do not correspond to the suction
holes of the vacuum plate, so as to support the vacuum plate
against external force; and a gas conducting permeable member
disposed in a vacuum plate suction area between the vacuum plate
and the gas-conducting path forming member. Accordingly, even
if a thin material is used for the vacuum plate or the gas
conducting permeable member, the bottom can prevent the vacuum
plate from bending due to negative pressure when solder balls
are sucked, so that it is possible to ensure parallelism between
a work and the vacuum plate. It is therefore possible to provide
a mount head in which a large quantity of solder balls can be
mounted accurately on the work.

Secondly, since a thin material can be used for the vacuum
plate, the vacuum plate follows the work surface when the solder
balls are mounted, so that the mount accuracy is enhanced. It
is therefore possible to form the suction holes easily, and it
is also possible to reduce the cost of parts. Further, since
a thin material can be used for the gas conductive permeable
member, large-sized decompression means is not required.

Thirdly, since the gas conducting permeable member is
provided, a layer in which the air flows is formed between the
gas—-conducting path forming member and the vacuum plate. It
is possible to provide a mount head in which a uniform ball

suction state can be produced all over the suction area.
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a screen which is provided with transfer protrusions at a lower
surface of the screen and which is strained with a tension over
a frame on a lower surface of the transfer head, wherein the

10 transfer head further has means which gives no energy to the
screen in a no-load state but urges the screen downward when
an upward load is given to the screen, the means being provided
above the screen. As a result, it is possible to provide a
transfer head in which such a phenomenon that a screen is bent

15 at its center portion is not produced even when the transfer
head is pressed onto a flux supply portion. Accordingly, there
does not appear a difference in flux adhering quantity between
the center and the circumference of the transfer head, and hence
the flux adhering quantity can be made uniform.

20 Although the invention has been described in its
preferred form with a certain degree of particularity, it is
understood that the present disclosure of the preferred form
can be changed in the details of construction and in the
combination and arrangement of parts without departing from the

25 spirit and the scope of the invention as hereinafter claimed.
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0% ()% each other to perform positioning of said head and said work,
comprising:
a head driving mechanism for driving the head
substantially in a linear direction;
a first work driving mechanism for driving the work, said
10 first work driving mechanism extending in a direction
intersecting said driving mechanism; and
a second work driving mechanism for driving the work in
a rotational direction on said first work driving mechanism,
wherein said three driving mechanisms are driven so that
15 a positional relationship between said work and said head is

adjusted.

2. A work and head positioning apparatus according to
claim 1, wherein said work is a whole wafer, and said head is

20 a ball mount head for mounting balls on said wafer in a lump.

3. A work and head positioning apparatus according to

claim 1, wherein said head is a flux transfer head.

25 4 A work and head positioning apparatus according to
claim 1, wherein two head driving mechanisms are provided, said
two head driving mechanisms axe located on one side of said first

work driving mechanism while being extended substantially in
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A work and head positioning apparatus according to
claim 1, wherein two head driving mechanisms are provided, said
two head driving mechanisms are located on both sides of said
first work driving mechanism while being opposite to each other

and located on a single linear line.

6. A work and head positioning apparatus according to
claim 1, wherein head driving mechanism drives a ball mount head
for mounting balls on said wafer in a lump and a flux transfer

head in an alternatively.

7. A head and work positioning method in a ball mount
apparatus comprising steps of:

recognizing an alignment mark provided on a head by first
optically recognizing means;

recognizing a position of a work by second optically
recognizing means;

carrying out an operation for obtaining a quantity of a
relative positional gap between said head and said work by
operation means based on a recognition result of said first and
second optically recognizing means; and

giving movement instructions to driving mechanisms for
driving respective axes of the head and thework based on a result
of said operation means so as to perform positioning of the head

and the work.
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10 head and the work based on a recognition result of said first
and second optically recognizing means; and
control means for giving movement instructions to a
driving mechanism for driving respective axes of said head and
said work based on a result of said operation means.
15
9. A head and work positioning apparatus according to
claim 8, wherein said first optically recognizing means is

provided on a stage for moving and positioning said work.



