METHOD AND APPARATUS FOR MOUNTI NG CONDUCTI VE BALLS BACKGROUND OF THE
I NVENTION 1. Field of the Invention 5 The present invention relates
to a nethod and apparatus for nounting conductive balls in nounting

| ocations on a mount which are formed in a predetermned pattern
using an 3eERHbRI AF ‘AbBAGI s | PORIUBRLEC FoypR Al BRITKC 2
manner as to match the nmounting ocat 1 ons . Description of the
Rel ated Art As a nethod and apparatus for nounting conductive balls
in nounting |locations on a nount which are formed in a predeterm ned

pattern using an arraying, 5 1 _hol es are provided
in such a manner as toﬂ} gEﬁE@hﬁ)g&' Eﬂkﬂf§&§H%H.9?

JP- A- 2006- 318994 di scl oses_a net hod and apparatus for arraying
conducti Ve Bal9kdoff &hfouh®VBRtd BRIl reservoir accommodati ng
therein a |l arge nunber of conductive balls noving over -an arraying
jigs 20 In thelwBuR¥ageagpr dacteradbped- ¢ haties mbrhod aweithappatBtus
for nmounting conductive balls disclosed in JP-A-2006-318994 in which
conduct i eppbaldtsuar & ar oppatht { ngbecopdutoddi by thwel heviing baluntupg
conductive balls are caught between the ball cup and the arraying
mask. 251braaddits osn @sndhetdivadeteny Off canedci hve paébe tusedindd

pattern using an arraying mask in which through holes
are provided in such a manner as to match the mounting
10 locations.
2. Description of the Related Art
As a method and apparatus for mounting conductive
balls in mounting locations on a mount which are formed
in a predetermined patternusing an arrayingmask in which
15 through holes are provided in such a manner as to match
the mounting locations, JP-A-2006-318994 discloses a
method and apparatus for arraying conductive balls on
a mount by a ball reservoir accommodating therein a large
number of conductive balls moving over an arraying jig.
20 In the mounting approcach adopted in the method and
apparatus for mounting conductive balls disclosed in
JP-A-2006-318994 in which conductive balls are dropped
to be mounted by the moving ball cup, conductive balls
are caught between the ball cup and the arraying mask.

25 In addition, as the diameters of conductive balls used



get smaller, higher accuracies are required for the gap between the
ball cup and the arraying nmask, flatness of the arraying mask and
hori zontal travel of the ball cup, and with these accuracies getting
| ower, there has been 5 caused a risk that conductive balls |leak from

t he gap t t - ; i _ o]
provent TRE SREU I ehec sE SR ATy pat i P o RS s YA The ey
descri bed above JP- A- 2006- 73999 di.scl oses an appar atus . and net ho
110" WhPER UF bl 1HE P o LoP UPARPE Wi B AL WA GRS e RABBBE TS S
nmenber in JP—Av2005-73999£ are grevented from bei ng brouqﬂ%linto
contact WEhdarRAinSmeas BRA Negd RN ke lghg aMo Shitiee the! baf FPeup
is nmoving horizontally. However, since the ball cup had to be noved
in such ang gifdnidre s hatceha adl ¢8cordit iouhde¥eve bBaldre vieze een
brought into contact therewith, the noving speed of the ball cup
coulsd notabeeddcx ensed ttthatghospbedsiviehitsal havileg X efirbwm & hpr obhem
that a long period of tinme was necessary for the nounting process.

I n addi tbenwezth athbowgil 1 t cwgs acomst Her ed-itdal nphend 4 ow speed of gas
flowing in fromthe gap between the arraying mask and the ball cup

was increased 19 Birgle Spesdpr awidhict Baegas o b ownsReesit Seonkal cased,
conductive balls were not able to be collected on the arraying mask

Plﬁter\gerebgqq%ed $0i89 SCAEEhti N {he gae Wydin Hhe dal beUP.addde,
JP-A-2006-739929 discloses an apparatus and method in
10 which a collection of balls within a ball cup (a tubular
member in JP-A-2006-73999) are prevented from being
brought into contact with a wall of the ball cup by a

gas flow while the ball cup is moving horizontally.
However, since the ball cup had to be moved in such
15 a manner that the collection conductive balls were not
brought into contact therewith, the moving speed of the
ball cup could not be increased to high speeds, this
having led to a problem that a long period of time was
necessary for the mounting process. In addition,
20 although it was considered that the flow speed of gas
flowing in from the gap between the arraying mask and
the ball cup was increased to high speeds, with the gas
flow speed so increased, conductive balls were not able
to be collected on the arraying mask but were caused to

25 scatter in the gas within the ball cup, and there



2 sonetinmes occurred a situation in which no conductive balls were
nounted in sone of the nounting |ocations. SUMVARY OF THE | NVENTI ON
5 An object of the invention is to prevent conductive balls from
bei ng caught between the ball cup or ball suction body and the
arraying \whe, cyp .ar . _suct i .bady_ i s 2

causi ng %gﬁgﬁéﬁgvg %gﬁfgﬁ! %i%g%?&@ﬁ%gkpg'ﬁﬁé ﬁgﬁﬁggd% igggﬁ% y gﬁ?ch
| i es above.10 the arrayi sk when condyctive balls are cauysed to
fall | nCBSiB tHREaRONSI adr att OHF By il SmROAT B MBGRISHORA .
the mount. This allows for an increase in noving speed of the bal
cup which supplies conductive balls, so as to contribute to an
increase in productivity. 15 Wth a view to solving the problem the
following neans are adofUéMARY aCforfdiict INEEDAIIORounti ng net hod

and apparatus for mounting conductive balls in nounting |ocations on
a mdunt whi ch Amelh pemedoifnt hepi pdetradrimneds patdreenensi ngnalictive
arrayi ng mask in which through holes 20 are provided in such a manner
as to mabeahltshef rorNtdeigngl ecaiglons beAsy@ehi t¥e Neany, dderer sball
provi ded a ball suction body provided above the arraying mask and

connect edyt@ i ch WREIYM BAULER 10 BAGK neonduck i wgehRakhe t 11 | OWBr 0 r25
surface thereof.

ball suction body is moving by causing conductive balls

being sucked to the ball suction body which lies above

10 the arraying mask when conductive balls are caused to

fall into the through holes in the arraying mask to be

mounted on the mount. This allows for an increase in

moving speed of the ball cup which supplies conductive

balls, so as tocontribute to an increase in productivity.

15 With a view to solving the problem, the following

means are adopted in a conductive ball mounting method

and apparatus for mounting conductive balls in mounting

locations on a mount which are formed in a predetermined

pattern using an arraying mask in which through holes

20 are provided in such a manner as to match the mounting
locaticns.

BAs a first means, there is provided a ball suction

body provided above the arraying mask and connected to

a vacuum source to suck conductive balls to a lower

25 surface thereof.



3 As a second neans, there is provided a vacuum sw tching neans for
switching the suction state of the ball suction body which is forned
by the vacuum source between ON and OFF. 5 As a third neans, a
configuration is adopted in which the suction state of the bal

suction body i V\n[s%b:%ql Ofnc()gv% %’etgcqﬁ@gu%ngs I{)Cg:‘piggdrregner Lhat

conductive balls resi |ng suctio ody are suc d to
t he ball ti.an bod therea ter, the 10 suction s ate of th
bl 1 auct Fof O et don T8 e teEing "Badl s 408 REALG Giat 16
balls held sucked to the baI gctlon body to fall so that the
conduct i 91 bafiiet kNt QPI%Q’%%% nonteF B8Rt RY Fdtht V@ EBMTe SfHpF €€

foll ow ng aspects can be raised. 15 According to a first aspect of
the i nvenetwgren Helf eanids PFbBvi ded a conductive ball nounting nethod
for nounting conductive balls on a nmount using an arraying mask,
t he5nmount i nclAsli ag tfoumdi mg 5003 t Bonsofibigeddthion prededepriatedin
pattern, the arraying nmask provi ded above 20 the nount and including
t hrough hblies priowi dedct honpost sktenso £orttespbadiings o ttien nborltyl Nhs
positions, the nethod including: providing a ball suction unit for
sucki ng selidendml ts, dMmebbaldhsushicaiumnkty ittt Ublgnghe nHaklo hohding
nmenber capabl e of hol ding the conductive
conductive balls residing below the ball suction body
are sucked to the ball suction body, and thereafter, the

10 suction state of the ball suction body 1is switched to
OFF so as to allow the conductive balls held sucked to
the ball suction beody to fall so that the conductive balls
so falling are mounted on the mount.

For example, following aspects can be raised.

15 According to a first aspect of the invention, there
is provided a conductive ball mounting method for
mounting conductive balls on a mount using an arraying
mask, the mount including mounting pecsitions formed in
a predetermined pattern, the arrayingmask provided above

20 the mount and including through holes provided in
positions corresponding to the mounting positions, the
method including: providing a ball suction unit for
sucking solder balls, the ball suction unit including

a ball holding member capable of holding the conductive

25 balls; sucking up the conductive balls below the ball



25 bal l's; sucking up the conductive balls below the ball 4 suction
unit; holding the conductive balls on a | ower surface of the bal
hol di ng nmenber while sucking up the conductive balls; and after the
hol di ng the conductive balls, falling the conductive balls held by

the ballgy,athQIfli pg;i FBMES1 §9nlhq HOUBLN AGCOL FENG 4101 & SRCANT G5RECt
of the invention, the ball suction unit Is connected to swtching

¢ , . F . . |
bl | suct P53 A (0L THE ShaRing S Tha oMAGA I bal P8 o0 add Mot Bfng
th ducti bal | ted wh t.h i t.chi j .

Swi t ched- ORI Figb A ing? B ™ £ EGria it £ VRS BTSSP & BOTEIE wihEh
the switching nmeans_is switched OFF. According to a third aspect_of
the invepeie®, thelliftohBEctGRABSML HOURRLAF neBR6d Fxur ther ball

includes formng a gas fIOM/gassage bet ween the ball suction unit
andst he haddayiqgrnamble hyt @wkhehimuioN-t he swi t chi ng means so as to
suck the conductive balls by the ball suction unit, wherein the
sucki ng up t heAcondudtriye dal |seanddhelsgiamt 20f tthiee condeatt ven baths
are executed by causing gas to be drawn in fromthe gas flow
passage.bAtcordicigiba arfouribk aspecécokd heo i sawentdloimgt heans for
conductive ball nounting nethod further includes
switching ON and OFF sucking the conductive balls by the
ball suction unit, the sucking up the conductive balls
10 and holding the conductive balls are executed when the
switching means is switched ON, and the falling the
conductive balls is executed when the switching means
is switched OFF.
According to a third aspect of the invention, the
15 conductive ball mounting method further includes forming
a gas flow passage between the ball suction unit and the
arraying mask by switching ON the switching means so as
to suck the conductive balls by the ball suction unit,
wherein the sucking up the conductive balls and holding
20 the conductive balls are executed by causing gas to be
drawn in from the gas flow passage.
According to a fourth aspect of the invention, the
conductive ball mounting method further includes

repeating the sucking up the conductive balls through

25 the falling the conductive balls a plurality of times.



repeating the sucking up the conductive balls through 25 the falling
the conductive balls a plurality of times. 5 According to a fifth
aspect of the invention, the conductive ball nmounting nmethod further
i ncludes, after the conductive balls are nounted on the nount by the

falling ine co&gesydmg%s 69121 0c 02 ONGEt 5T BAIAS che

remai ned on the arrayin execu suckr ng up
hol ding the ¢ uctlve alls Accor dj i Xt h, aspec of t
nvent | oROnEREE T8 BT b Hg&natlc%%cm%‘fﬂgéi %éﬂﬁts'h%ﬁn%’?ﬁ gfoepsa Atfer
i ncludin a nount |nclud|n nmounting positions formed 10 in a
predeterghﬁ it erdvanba rayi #§° 8¢ *dY BB&VE BBt mbuht tBRd
i ncludin through hol es provided in positions corresponding to the
mount i ngt pédiltididie £ patlhctiue itonl Lai t cpidvidfetingbbie £hadumctayvag
mask for sucking solder balls; a ball holding nmenber included in the
bal 5 ﬂSba&Manmamhﬁmaﬁioapﬁﬁ&eatﬂayrmggmﬁmkcbgdmﬁévetbwgsthen
a lower surface thereof; vacuum source connected to the ball suction

unit forsakkdwigiguphenkaltosdehigon wai tonidusutket ea tdaducti ve
balls; and switching neans for swtching ON and OFF sucking the

conductive balAscbyditey 20 kakliauctd Ohegai d £ vher ehiehitel & tohé Ag
nmeans is configured to: swtch ON the sucking the conductive balls
S0 as tojguck rp; tdegconductd ygubalihe beowmitheohdlding apparatus
including: a mount including mounting positions formed

10 in a predetermined pattern; an arraying mask provided
above the mount and including through holes provided in
positions corresponding to the mounting positions; a ball
suction unit provided above the arraying mask for sucking

solder balls; a ball holding member included in the ball

15 suction unit and capable of holding the conductive balls
on a lower surface thereof; vacuum source connected to

the ball suctiocon unit for allowing the ball suction unit

to suck the conductive balls; and switching means for
switching ON and OFF sucking the conductive balls by the

20 ball suction unit, wherein the switching means 1is
configured to: switch ON the sucking the conductive balls

so as to suck up the conductive balls below the ball
suction unit and hold the conductive balls on a lower
surface of the ball holding member; and switch OFF the

25 sucking the conductive balls soas to allow the conductive



suction unit and hold the conductive balls on a |ower surface of the
bal | hol di ng nmenber; and switch OFF the 25 sucking the conductive
balls so as to allow the conductive 6 balls held by the ball hol ding
menber to fall to the nount. According to a seventh aspect of the

inventio t.he, bal | . suctian it r.t her includes asi_n n e
bal | hoﬁaﬁ%f HS?ﬁLnygﬁﬁﬂ%%ygéﬁo%§15¥1gﬁé%“?ﬂgfhgglgféPhghegnc%é?ﬁg.
According to an eighth aspect of the invention, tgg ,bal | suction
unit further i%EFGg RIHP 12 SR $REPUIPREC TR T hter L8N Ipat8Ranilgn

opening on _a lower end face thereof. 10 According to a ninth aspect
of the ihéddt pot it uphl|feuphies dndel wica TGt Pved Rt BRRaP2add
is grounded. According to a tenth aspect of the invention, the

sWi t chi njodwkinsg | meodied § gised tovidpsht cONeORPOWhE ssuckéng tdile the
conductive balls a plurality of tines. 15 According to an el eventh
aspéct otatsieng nvention, the ball suction unit is configured to nove
al ong an upper surface of the arraying nmask while the sucking the
conductive balAscbydim§chedi @ PhtAcgopdichgotrotact Walfddt aspect hef

the invention, the 20 conductive ball nounting apparatus further

i ncl udesy g\ibratd oncAEARS f Gru M BEat E AG e bal Ipsuet Eap YHdruding
an interior space and an opening on a lower end face
thereof.

10 According to a ninth aspect of the invention, the
ball cup is made of a conductive material and is grounded.

According to a tenth aspect of the invention, the
switching means 1is configured to repeat ON/OFF the
sucking the conductive balls a plurality of times.

15 According to an eleventh aspect of the invention,
the ball suction unit is configured to move along an upper
surface of the arraying mask while the sucking the
conductive balls is switched to ON.

According to a twelfth aspect of the invention, the

20 conductive ball mounting apparatus further includes
vibration means for vibrating the ball suction unit.

According to a thirteenth aspect of the invention,
the ball holdingmember includes a mesh that is configured

to allow passage of the gas but not to allow passage of

25 the conductive bhalls.



According to a thirteenth aspect of the invention, the ball holding
menber includes a nmesh that is configured to allow passage of the
gas but not to allow passage of 25 the conductive balls. 7 According
to a fourteenth aspect of the invention, wherein the ball holding

menber partitigns,amiidy &d A rSPACLft 1 R pabt SHCELEAN; HRidnd NER, an
upper space and a |lower space. 5 According to a fifteenth aspect of

el udea hE 2R e SBATH AR PRy, nBM) M0 PRAT S8 e adsrione
bal | suction unit for Egﬁﬁbé%q?Bthe conductiye balls. According to .a
i

si xt eentFPaEFeCt dith HFbACT 1t hel BERAGE i%RPBAI RSNt 7RG
apparatus further includes a suction passage connecting the upper
space of2t hevEal ISP8GE&ti on unit and the vacuum source. Since the
invention is configured such that the suction state of the bal|
suc®Hi on body iAceairddiedl t@ al151ONeRN thea sREGUMSI T ledi b VeRHNSOB 0
that conductive balls residing below the ball suction body are sucked
to the wbhaklcsoduiani bedyaldndotuererftappatrd stctunhhstratiecfudehe
ball suction body is switched to OFF so as to allow the conductive
bal | s hed dbaudkedappltyiendaph thucidonebadyl 200t ohkallowert bata ddecf
conductive balls so falling are
the ball suctionunit for supplying the conductive balls.
According to a sixteenth aspect of the invention,
10 the conductive ball mounting apparatus further includes
a suction passage connecting the upper space of the ball
suction unit and the vacuum source.
Since the invention is configured such that the
suction state of the ball suction body is switched to
15 ON by the vacuum switching means so that conductive balls
residing below the ball suction body are sucked to the
ball suction body, and thereafter, the suction state of
the ball suction body is switched to OFF so as to allow
the conductive balls held sucked to the ball suction body
20 to fall so that the conductive balls so falling are
mounted on the mount, it has become possible to prevent
conductive balls from being caught between the ball
suction body and the ball cup attached thereto and the

arraying mask. As a result of this, the moving speed of

25 the ball suction body and the ball cup can be increased,



nounted on the nount, it has becone possible to prevent conductive
ball s from bei ng caught between the ball suction body and the bal
cup attached thereto and the arraying nmask. As a result of this, the
novi ng speed of 25 the ball suction body and the ball cup can be

[ : | i t BRI EF
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showi ng the whole 5 of a ball nounting section according to the
invention; Fig. 2 is an explanatory view of a ball cup in such a
state that conductive baIIs are sucked thereto in a_first enbodi nent
of the invention; FB§I E SR RhE 205 2Pall cup in
10 such a state that t he conductlve balls are dropping in the first
enbodi nent ; Fikig4 1d amrespirdnan ok rui Pwaghgwiony sd dysl h g cupe wiode
second embodi ment of the invention; Fig. 5 is an explanatory view
shoﬁlm)@ﬁbalbadmomdﬁnoﬁmyt$¢¢diQMmﬂﬁm®ndin@tﬂﬁeﬁmaehnMantfmg; 6
is an explanatory view showing a ball cup of a fourth enbodi nent of
the invention;FHgg. 271i6saanceyilanat ory view sifow g lal relationsheh
between a ball cup and a gas supply cup of a fifth 20 enbodi nent of
the invefts@Qte that conductive balls are sucked thereto in a

first embodiment of the invention:
Fig. 3 is an explanatory view of the ball cup in
10 such a state that the conductive balls are dropping in
the first embodiment;
Fig. 4 is an explanatory view showing a ball cup
of a second embodiment of the invention;
Fig. 5 is an explanatory view showing a ball cup
15 of a third embodiment of the invention;
Fig. 6 is an explanatory view showing a ball cup
of a fourth embodiment of the invention:
Fig. 7 is anexplanatory view showing a relationship
between a ball cup and a gas supply cup of a fifth
20 embodiment of the invention;
Fig. 8 is an explanatory view of a ball suction
element of a sixth embodiment of the invention; and
Fig. 9 is an explanatory view of a ball suction
element with a ball supply cup of a seventh embodiment

25 of the invention.



Fig. 8 is an explanatory view of a ball suction element of a sixth

enbodi nent of the invention; and Fig. 9 is an explanatory view of a
ball suction elenent with a ball supply cup of a seventh enbodi nent

25 of the invention. 9 DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Hereinafter, a node for carrying out the invention wll
be described together wth an enbodi nent according 5 to the

drawt ngs. bRrbllih IHERONeT BONR dIRURL ! e CORCNG! I BB S g ©

wafer), an electronic _circuit b arg, a cerarrjé: substrate,and the
like, and el dte3¥848& Tl f of MudGst BondacE R HaP f t nblift Ry S Lon

| ocations thereof. In an enbodi ment, a solder balls nounter is used
i n whi ch¥tbhdbet #¢6 wulbedar e9ediR¥ baF hsanieake H mOUAt AFS OF it @r
2. Although a solder balls mounter has in general a wafer receiving
secbi on wWhertdrevaflepy ar@sdel iMer i, inveret o0x E$ nei myogsdt ibor a
ball nounting section, and a wafer discharging section where wafers
are del ivenddctdute kea tbadutheve bald radisdd reg sreet hodn dod tapparaaf eis
according to the invention relates to the ball nounting section. 20
Fig. 1 showsed rhattepmpuntifeg sedtd anp 190t ofa thefer), an electronic
circuit board, a ceramic substrate and the like, and
electrodes are formed as conductive ball mounting
10 locations thereof. In an embodiment, a solder balls
mounter is used in which conductive balls are solder balls
1 and a mount is a wafer 2.
Although a solder balls mounter has in general a
wafer receiving section where wafers are delivered in,
15 a flux printing section, a ball mounting section, and
a wafer discharging section where wafers are delivered

out, a conductive ball mounting method and apparatus

according to the invention relates to the ball mounting

section.
20 Fig. 1 shows a ball mounting section 100 of the
invention. In the ball mounting section 100, there are

provided a solder ball supply unit 4, a ball arraying
mask 3 in which through holes 31 are formed in such a
manner as to be arrayed to match an electrode patterns

25 on a wafer 2, a ball reservoir 50 for dropping solder

10



invention. In the ball nounting section 100, there are provided a
sol der ball supply unit 4, a ball arraying mask 3 in which through
holes 31 are fornmed in such a manner as to be arrayed to match an
el ectrode patterns 25 on a wafer 2, a ball reservoir 50 for dropping

sol der 38103 s thi §tenbheptdy oo bokes 331 A 2 drive FRRNAN, Suh

for the ball reservoir 50. The ball reservoir function as an exanple

of a balk, §ugklogéﬁut egQE%Q% £rpedi npat, bﬁgﬂtﬁg§599 sm%ﬂg%gsbls

5 arrayi ng mask e sanme as the dianeter

l1tob i ed t he_di th h hol 31 d
sl i ght Ieysggrpa&:aree%wgﬁ e'neoe%ll ﬁgt%&elr %?cﬁ:ﬁé)r‘so‘f‘%g gbaIIO esHowevlef rr?ne

the through hole 31, the dianeter of a | ower opening is made Iarger
than the 10 di hietleheof eBROGIRAT bpenf hg sbhiRatr &S £ XL prifheeddhl
wafer 2 is prevented fromsticking to the ball arraying mask 3. In
pl ade of argervddass ngastke bpeai Ad 'l Aketle ispmehips idye dipmeter of
sticking preventive gap may be provided between the ball arraying
mask 3 aadlddee vied Bt s2.1 [ov I5e agddppildrgdt henbaltheard agineg emskt 3ths
expanded over a frame 33 and is held to a fixing portion such a
frame sthootugleho(lld s X1 Esbhoddeesl ) ghtfly dta wydodinentt tod dilemeter
invention wll be
of the solder ball. However, in the through hole 31, the
diameter of a lower opening is made larger than the
10 diameter of an upper opening so that a flux printed on
a wafer 2 is prevented from sticking to the ball arraying
mask 3. In place of increasing the opening diameter in
this way, a flux sticking preventive gap may be provided
between the ball arraying mask 3 and the wafer 2. In
15 addition, the ball arraying mask 3 is expanded over a
frame 33 and is held to a fixing portion such a frame
structure.
{First Embodiment)
A first embodiment o¢f the invention will be
20 explained with reference to Fig. 2. As shown in Fig. 2,
the ball cup 5 has interior space and is opened in a lower
end face so as to define an opening 51, and the interior
space is partitioned into an upper space 53 and a lower

space 54 by a ball suction element 52 as an example of

25 a ball hclding member. Thus, an upper portion of the ball

11



20 explained with reference to Fig. 2. As shown in Fig. 2, the bal

cup 5 has interior space and is opened in a lower end face so as to
define an opening 51, and the interior space is partitioned into an
upper space 53 and a lower space 54 by a ball suction elenent 52 as

I TS e RO T R et b

bal | 11 |es fur suct1on

| 5 66 f .th S52.
'n"ot her® %%&Sé'%tﬁipgtﬁi#‘%ﬁ 8 8%%&%%?5% EhFaBaa es%‘?#‘%w

surface of the casing 66. In the 5 first enbodlnent t he bal
reser voi #1584 tIre- baf OEB@FiUﬁﬁﬂﬁt W%eébﬁiﬂgﬁPéﬁqﬂPtqkﬁ%ﬁpF eép
5, the ball suction elenent 52 and the casing 66. The ball suction

el enent 52 psowddiedion aetarkirc sniaif aueho dst hestaisilnes st 6 neshnwahéeh
does not allow for the passage of the solder 10 balls 1 but allows
for &t he passdageenboghsnehn,addihéi dglli madereathadi nentad | Lhst rias éd,
al though the ball cup 5 is nmade up of a single rectangul ar

par al | el epicpedhn tinei tnuberon shape cahdo gi za et barledf cape 5gettatani el 1i n
consi deration of the shape of a wafer 2 used and ball 15 nounti ng

ef fici engycthon expepket t97 408efhendaeaeny gk . Siraeypbea If gruedi bat o
a circular shape or a plurality of ball cups each including a bal
suction ghemritc 52 MBYnP8ePheVLIRdtallic net such as a stainless
mesh which does not allow for the passage of the solder
10 balls 1 but allows for the passage of gas. 1In addition,
in the embodiment illustrated, alfhough the ball cup 5
is made up of a single rectangular parallelepiped, the
number, shape and size thereof are determined 1in
consideration of the shape of a wafer 2 used and ball
15 mounting efficiency. For example, the lower end opening
51 may be formed into a circular shape or a plurality
of ball cups each including a ball suction element 52
may be provided.
The upper space 53 of the ball cup 5 is
20 connected to a vacuum source 59 by way of a suction passage
55 via an electromagnetic or solenoid opening and closing
valve 57 functioning as a switching means (vacuum
switching means) and a regulator 58 which can regulate

the pressure and flow rate of gas and defines a gas flow

25 passage between the ball arraying mask 3 and itself as

12



The upper space 53 of the ball cup 5is 20 connected to a vacuum
source 59 by way of a suction passage 55 via an el ectronmagnetic or
sol enoi d opening and closing valve 57 functioning as a sw tching
means (vacuum swi tching nmeans) and a regul ator 58 which can regul ate

the pressur ¢ i fligw Late. il ggs And def i nesya gasgll oy 28 R3sSage

bet ween e ‘bal T arrayrng mask itself as arroms
in Fig. 2..Then, by o n|n t he .sol.enoi d en| and_closing valyv

57 as t HeOLRREA P S Radis 7 ShPearihg’ FRESs ot ih SU8t 8 rtH b fhe
ball cup 5 to ON and OFF, the suction state mnthln the ball 5 cu

i's switcdhednBo TN s8Wad Aol BEck ol Hef tham sstlateegﬁloﬁlhgnb&h&m%gl
ball cup 5 to the ball suction elenent 52, and thereafter, by

cl osi ng ¢he Soltendii @pdnpﬁféﬂﬁhecBQQUKpWaﬁﬁ@t¥7Wlhélgu@hQNb%léte
within the ball cup 5 is switched to OFF so as to cause the sol der
bal bs 1 d0phél dl suskdd ¢lbetihe badN suctasntel esmeok 5D ltdedroplsics 1
that the solder balls 1 are nounted on the wafer 2. In other words,

t he sol enesddapanibl endtleeask by ¥abve 57 thée wapabsecafi cyweticimengt ON
and OFF sucking the solder balls 1, and is configured to swtch ON

the sucking Lhe theodderebsl s, L s®sagqt ensUco Unbha seldeindaihg 1
below the ball cup 5 and hold the solder balls 1 on a | ower surface
of the balbsswe] o ebenent 3 WideisHCkicRE dIRvithin the ball cup
5 is switched to OFF so as to cause the solder balls 1
10 held sucked to the ball suction element 52 to drop so
that the solder balls 1 are mounted on the wafer 2., 1In
other words, the solenoid opening and closing valve 57
is capable of switching ON and OFF sucking the solder
balls 1, and is configured to switch ON the sucking the
15 solder balls 1 so as to suck up the solder balls 1 below
the ball cup 5 and hold the solder balls 1 on a lower
surface of the ball suction element 52 while sucking up
the solder balls 1, énd then, switch OFF the sucking the
solder balls 1 so as to allow the solder balls 1 held
20 by the ball suction element 52 to fall to the wafer 2
in order to mount the solder balls 2 on the wafer 2.
In addition, the ball cup 5 and the ball suction
element 52 are made of a conductive material and are
earthed by an earth 60 as is shown in Figs. 2 to 5. By

25 this configuraticn, the solder balls 1 charged with
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the solder balls 1, and then, switch OFF the sucking the solder
balls 1 so as to allow the solder balls 1 held 20 by the ball suction
element 52 to fall to the wafer 2 in order to nount the solder balls
2 on the wafer 2. In addition, the ball cup 5 and the ball suction

el ement 52_are ”ﬁfgc@c @dit%lt r&lgﬁ{%é ﬁ;@ Iﬁrestle@ﬁiﬂﬁd@y an

earth 60 as is own in sconflguralon

| d balls_ 1 ch d I d. f
211 ok ng PBEn SRS Sur Fadd SrBERE GAT Cups' ahlia HRY bal 1o Kt PBn

el ement 52. Further rmre a_Vi brat or 61 is mounted on an exterior

si de of €hEMSAY Xup 5 Fe5LhRAMR R vibY APER T & § ﬁp‘%\ﬁ‘t%u%ﬁﬁltgn an
vibrations to the ball cup 5 and the vibrator 61 is made to vibrate
at | eastewhes e sidei of tdratkea it AUE thecdihatuphs vgbartes &g
to vibrate the ball suction elenent 52 attached to the ball cup 5 to
pr oot e thpadrtep wfntes svlideratbhdhs L.o 10hThé asbl demrbadl s asuppt e
unit 4 supplies solder balls 1 froma ball hopper which reserves a

| ar ge nuwbktaafor sol des madiestd tvhéreaite tat thea bal Whewp thye waycof oa
ball supply path 56. The ball supply path 56 is connected to the

| ower spacetedwaftihe bald Pl Schipr ssupploFmes d hes 1bccontucdt ¥ et he
balls below the ball suction elenment 52. Note that ball hoppers are
repl aced, dependidgi HROR SéZBHtaHD attached to the ball cup 5 to
promote the drop of the solder balls 1.
10 The solder balls supply unit 4 supplies solder balls
1 from a ball hopper which reserves a large number of
solder balls 1 therein to the ball cup by way of a ball
supply path 56. The ball supply path 56 is connected to
the lower space 54 of the ball cup 5 for supplying the
15 conductive balls below the ball suction element 52. Note
that ball hoppers are replaced depending upon sizes and
materials of solder balls 1.
The ball cup 5 moves in an X-axis direction and a
Y-axis direction so as to cover the whole surface of the
20 wafer 2. A moving unit 10, which constitutes a moving
means of the ball cup 5 on a horizontal plane includes,
as is shown in Fig. 1, an X-axis drive mechanism and a
Y-axis drive mechanism, so that the moving unit 10 moves
in the X-axis direction along an X-axis guide 11 by means

25 of a ball screw 14 which is rotated by an X-axis drive
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materials of solder balls 1. The ball cup 5 noves in an X-axis
direction and a Y-axis direction so as to cover the whole surface of
the 20 wafer 2. A noving unit 10, which constitutes a novi ng neans
of the ball cup 5 on a horizontal plane includes, as is shown in

Fig. 1, anoX@Xisadid we Jeshan 0, @ sYa Xl _%td{é%{eafSﬁgaQi?%xi%
that the noving unit 10 noves 1n the X-axis direction along an
X-axis guid

e 1;h y. means_25 of. a b Ih screw 14 igh. i notateg n
X i 5 GEPVES Th BT SE  ang Tro el ot (HE S ade 01T 6Bt fion 5 bAGCE
Y-axi s guide 12 bX means of a ball _screw 16 which is rotated by a
Y-axis dP¥vé notd¥ 185 W VR MARY 38-0of the ball cup 5 is such as to
move 5 the ball cup 5 vertically through a configuration in which a
lift base to whi thfthamgdl I1&uwpisthe heddcked i5 i@ taehle@sSvia BONEt
menber to a ball screw which is rotated by a Z-axis drive notor 17
equijppedtor bhé lnovipny wei t 1 ¢6 land t htrtven g fat chadel goves iver tincahfiygh
along a guide rail. Note 10 that a gap between a | ower end of the
bal | cupaS afd laaseupperhsohf abe béliheupal li sartad alge desk £ taghbel
| arger than the dianeter of the solder ball 1, provided that the
gap is swch as 1ot ohtaibe @ poedeberlm nedrgas wiHiovh wberca Dwdd by a
sucking operation is perforned. In addition, 15 although the sol der
bal I's supplak uidy fvbSmBRAR 1107 MY €ipped on the moving unit 10 and
the 1ift base moves vertically along a guide rail. Note
10 that a gap between a lower end of the ball cup 5 and an
upper surface of the ball arraying mask 3 may be larger
than the diameter of the solder ball 1, provided that
the gap is such as to obtain a predetermined gas flow
when a ball sucking operatiocn is performed. 1In addition,
15 although the solder balls supply unit 4 is made to move
together with the ball cup % so as to supply solder balls
1 into the ball cup 5, the solder balls supply unit 4
may be provided separately from the ball cup 5.
Furthermore, solder balls 1 are temporarily suppliedonto
20 the ball arraying mask 3 which lies outside the ball cup
5, and then by moving the ball cup 5 while sucking the
solder balls 1 on the ball arraying mask 3 by the ball
suction element 52, the solder balls 1 can be supplied

te the mounting positions.

25 Hereinafter, the operation of the first embodiment
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together with the ball cup 5 so as to supply solder balls 1 into the
ball cup 5, the solder balls supply unit 4 may be provided
separately fromthe ball cup 5. Furthernore, solder balls 1 are
tenporarily supplied onto 20 the ball arraying mask 3 mhich lies

out si de b ; dt \, he bal| |

sucki ng %’EQI %Jél éfé]gggﬁl séadz' onﬁtEEgt&)aagm éaf:?gél ?\8 ?}gs By thé:I %aﬁ I
suction eI t he er baI s_1 can be sup t.o_ the

ount | ng VAST iBord DRE BRI T LR ¢ Ipke e B¢ f onBof tHe 11 1P lied
enbodi rent 15 mnll be descrlbed Flrstl rior to the transfer of a
wafer 2 £8 BRYaFE Hﬁuﬁﬁ% r%%‘é{lrtéﬁlg all‘%‘% 1P§‘Sa|&51 itdte YAfgdvand®

to ball nounting | ocations on the wafer 2 in the flux printing

secti on. thewfehuxhpnidileing ise g% ansdferred to the ball nounting
section, as is shown in Figs. 2 and 3, the wafer 2 is installed on a
waf €r i nstall afhem thagead,em@disherbalsife nredyi og hadia Bl imodnsposed
on the wafer 2. Note that 1in this enbodinent, since the flux is
prevent edefotamAdp satsi cks nghoert hen balilgsar rayang rasktBebwdfher shape
of the through holes 31 in the ball arraying mask 3, although the
bal | arrayistth BsK dnaadwlatewai€std larLridnconbact 6 Wdhd eaed pwhar,

in the event that the flux sticking prevention is attenpted to be
i mpl ementeqd Ay fhenddxk 3 is disposed on the wafer 2. Note that
in this embodiment, since the flux is prevented from
10 sticking to the ball arraying mask 3 by the shape of the
through holes 31 in the ball arraying mask 3, although
the ball arraying mask 3 and the wafer 2 are in contact
with each other, in the event that the flux sticking
prevention 1is attempted to be implemented by the gap
15 vertically defined between the ball arraying mask 3 and
the wafer 2, these two members are not in contact with

each other.

Next, after the suction state within the ball cup
5 is switched to ON by opening the solenoid opening and
20 closing valve 57 as the switching means, the ball cup
5 is moved to an initial mounting position by the moving
unit 10. By switching the suction state within the ball
cup 5 to ON (in other words, by repeating ON/OFF the
sucking the solder balls 1 a plurality of times), the

25 gas flow passage indicated by the arrows in Fig. 2 is
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15 vertically defined between the ball arraying nask 3 and the wafer
2, these two nenbers are not in contact wwth each other. Next, after
the suction state within the ball cup 5 is switched to ON by opening
t he sol enoid opening and 20 closing valve 57 as the sw tching neans,

the bal | eeyp oy {Wg%qhtt%@%éfité?gt GRITNEY EHepEE'ltl' %Irl:lbéc’%%ﬂg {{g‘é'&g

unit 10. yswltcmgtesuctlon e wthrn the bal

(in other, word re Q\NLOFF th sucki.n he sal der balls
bl uralPry. SPideEgEEERd 33 A hRoF paechle TR dhd Bmﬂausedl
arrows in Fla 21is 16 forrred between the ball cup 5 and the baI

arrayi ngtRadk ot | BEr sy ed 1EPebhG kg bl DI ERE H A CBEP 5 ddr &Y
caused to float to be sucked to the ball suction elenent 52 by

vi rtue ofivdciginpthroaghurhet gasudowt bassrare. fToiws Bastsatge. This
constitutes a novable state of the ball cup 5. Wth the suction

st at®e bebng t@FEortdei baltle capmbviad Inots tredveech. £ tAfet ke ltlheulpabl cép th
has noved to the initial nmounting position, the sol enoid opening and
cl osing valkveudiidés stasedbgdridaFrrhecisacdbadn stpt B inthon mbeechal |
10 cup 5 is switched to OFF and the vibrator 61 is started to

vibrate. Sincepthebakthecupad i sctipl eased d ombRed atOspher ei mhen atihe
vacuumis stopped, the solder balls 1 held sucked to the bal
suction gL ng%&s1iks cthOWhe solenoid opening and closing valve
57 is closed so that the suction state within the ball
10 cup 5 is switched to OFF and the vibrator 61 is started
to vibrate. Since the ball cup 5 is released to the
atmosphere when the vacuum is stopped, the solder balls
1 held sucked to the ball suction element 52 as is shown
in Fig. 3 are allowed to drop into the through holes 31
15 in the ball arraying mask 3 so as to be mounted on the
wafer 2. To ensure the drop of the solder balls 1 into
the through holes 31, that is, the mounting thereof on
the warfer 2, the suction state is switched to ON (vacuum
started) and OFF (vacuum stopped) a plurality of times,
20 and the vibrator 61 is made to repeat the stop and start
of vibrations in associationwith the opening and closing
of the solenoid copening and closing valve 57.
In addition, since the ball suction element 52 is

disposed above the ball arraying mask 3, the solder balls

25 1 held sucked to the ball suction element 52 have
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in Fig. 3 are allowed to drop into the through holes 31 15 in the

ball arraying mask 3 so as to be mounted on the wafer 2. To ensure
the drop of the solder balls 1 into the through holes 31, that is,
t he nounting thereof on the wafer 2, the suction state is swtched

to ON (;Egggg?ttiﬁgﬁretrgg gFFr ée@g&wgﬁ S&PARGA) 53 R Yr alyid élQLfowed

times, e Vi fo repeat the stop and start

of vibrations in ass |at|on 9 enln a cI05|n

sol enoi & speh i §HR°E: ddl B Cad 5o PR FFBn € 8o E8oRe wifrn
suction elenent 52 is posed above the baII arraylng mask 3, the
sol der balf¥ 4R ﬂBI& @iﬂxto the ball suction el enent 52 have
17 potential energy, whereby the solder balls 1 are allowed to be
brought into tA@hercbhteampw%nqlb@ﬁrb@@@ wearp L e heg dEde e qthkon
flux. After the mounting has been conpleted, the suction 5 state
within theabel Iwictpib ithswbiedhedctp ON by sha t shwetciongORedns, thaad
vacuumis i nplenmented again. The solder balls 1 nounted on the wafer
2 are prevéntéd g oneabei ngsdicked uum die 1wopadiresi vadgeneriat ed The
through the contact of the solder balls 1 with the flux, while the
10 sol degobaklrs bk M ch edenbeld b edrd acdifakth 4 he plexerdded stiekad

up and float to thereby be sucked to the ball suction elenent 52.
The bal IpbsURgS disc EBMeG Y cahBetReXddhesion generated through the
contact of the solder balls 1 with the flux, while the
10 solder balls 1 which are not in contact with the flux
are sucked up and float to thereby be sucked to the ball
sucticon element 52. The ball cup 5 is moved to the next
mounting position in this state. Note that moving to the
following mounting position may be started as soon as
15 the suction state of the ball cup 5 is switched to ON.
When a mounting operation at the final mounting
position is completed, the solder balls 1 which leak out
of the ball cup 5 to scatter over the ball arraying mask
3 are recovered. Specifically, the ball cup 5 which is
20 under vacuum is moved along the upper surface of the ball
arraying mask 3. Although this facilitates the recovery
of solder balls 1, an exclusive vacuum recovery means

may be provided.

In addition, although in the first embodiment, the

25 ball cup 5 is released to the atmosphere by the suction
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mounting position in this state. Note that noving to the follow ng
nounting position may be started as soon as 15 the suction state of
the ball cup 5 is swtched to ON.  Wen a nounting operation at the
final nDunting position is conpleted, the solder balls 1 which |eak

out %@ eald CHFllel ftqt%%%all %Veélsélaﬁn a's!z %E){h”%vﬂa@&eé e

recovere pE‘CI I ca cup der vacuumi's

Uni o 1 acBPR argst PRoopadivery 1 ct oBrad SBAHS %‘ "B Ak R

recovery neans may be prOV|ded I n addition, althou in the flrst
enbodi nehP, IERE bz_vsb@awgc\ﬁb Baiteqd dlpdded YHOTRE X %&srprrefa% $91oRE
suction 18 state of the ball suction elenent 52 being switched to
OFF and bhd lsvlldee yo&ld §or drd & s gbker hherletbugrefaprewsd r i va biop
by being vibrated by the vibrator 61, the solder balls 1 may be

f or ced tbmmunEMythbrEmatﬁopreaﬂﬁdgat56naﬁudwcn@h thetsiuzt i shate
passage 55 after the suction state has been switched to OFF. (Second
Enbodi neat)s Figen4 sshovshadsecormsF Enbodi nent of the invention. Wile
in the first enbodinent, the | ower end face of the 10 opening 51 of

the ball cup 5(k&deHdedmbdd e ptanar shape which is in parall el
with the ball arraying mask 3 and

Fig. 4 shows a second embodiment of the invention.
While in the first embodiment, the lower end face of the
10 opening 51 of the ball cup 5 is formed into a planar shape
which is in parallel with the ball arraying mask 3 and
the ball cup 5 is disposed in such a position that the
gap is formed the lower end face of the ball cup 5 and
the upper surface of the ball arraying surface 3 in such
15 a manner as to obtain the predetermined gas flow when
the ball sucking operation 1is performed, in a second
embodiment shown in Fig. 4, slits 62 are formed on a lower
end face of an opening 51 of a ball cup 5 so that gas
flows can be obtained. The slits 62 are preferably
20 formed to be radiated in the opening 51 or preferably
formed into spiral curves having directivity in one
direction. By forming the slits 62 in this way, the flow
of gas between the ball cup 5 and a ball arraying mask
3 can be controlled, thereby making it possible to prevent

25 the floating of the ball arraying mask 3. Of course,
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the ball cup 5 is disposed in such a position that the gap is forned
the lower end face of the ball cup 5 and the upper surface of the
ball arraying surface 3 in such 15 a nanner as to obtain the
predeterm ned gas flow when the ball sucking operation is perforned,

in a Secgggfeg?;ﬁggi gﬁ nspﬂlé“sisi%égi 8¢ égﬁs'éﬁtgzsegj t“‘%i%%%d),” fhe

| ower e openi ng f a cup at gas Tlows
can be obtained. The slits 62.are preferabl O forped.tq be radiated
inthe OBBﬁP&&%lf’QrO%r%?Sr%Br@ 5T %e(‘fairht%e ﬁb‘rl?légg‘guh? o ﬁa%?@ctc
directivité in one direction. By formng the slits 62 in this way,

the flow 16t gdte bBewderrThaYBAI Bapks3and a ball arraying mask 3
can be controlled, thereby making it possible to prevent 25 the
floating of théThakd Frbgddgarsk 3. O course, 19 dependi ng upon
the size of the slits 62 provided, the opening 51 of the ball cup 5
can &e broughtFigtoScaitaes awtbhh richenjabd iaemdyinf thskiBveihiod.
Enbodinent) 5 Fig. 5 shows a third enbodi nent of the invention.

Accor di ngct® ridien ¢ htt 6 dt rebodi renembod binder: ,t drl iorde £ oo Tanmge where
the solder balls 1 drop fromthe ball suction elenent 52 down to the

bal | arraynid@ sk St loe badldawi #811631 Whicgh firsrOReNe® au ded et Roan

upper portion and is 10 opened narrowy in a |ower portion to match a

mounti Ndelement 52 down to the ball arraying mask 3, a ball guide
63, which is opened widely in an upper portion and is

10 opened narrowly in a lower portion to match a mounting
range, 1s provided below a ball suction element 52 of
a ball cup 5.

(Fourth Embodiment)
Fig. 6 shows a fourth embodiment of the invention.

15 According to a fourth embodiment, an interior shape of
a ball cup 5 is modified in such a manner that a ball
suction element 52 is made small in size so as to match
a mounting range.

(Fifth Embodiment)

20 Fig. 7 shows a fifth embodiment of the invention.
According to the fifth embodiment, a gas supply cup 64
which covers a ball cup 5 is provided in such a manner
as to be connected to a gas supply path 65, so as to supply
gas such as air or nitrogen through the gas supply path

25 65. For example, in case nitrogen is supplied, a solder
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range, is provided below a ball suction elenment 52 of a ball cup S.
(Fourth Enbodinent) Fig. 6 shows a fourth enbodi ment of the

i nvention. 15 According to a fourth enbodi nent, an interior shape of
a ball cup 5 is nodified in such a manner that a ball suction

el ement 52.is , L1, i s t C a i nge
(Fifth ErDodi %egﬁigfl oty Brefens iy e d Bk dan R B dihddM 9%

i nvention. According to the fifth enbadi nent, a gas supply cup 6

whi oh coRard S5 Tt | CBap SRR probi 88d £ ucH S HAAnERPEAY (RADR €5
connected to a gas supply path 65, so as to supply _gas such as air
or nitrofers hieh§e ttﬁéoé]aﬁ’h@ﬁb‘p?lh;? Eé}tcﬁlz%n@st.agéro&@am]el, S4f ehee
nitrogen is supplied, a solder 20 ball oxidization preventive effect
can be oblamged. $3 imddiwibrhedhetsupply WOfigas iftr ohs t heigah sdippby
path 65 is switched to ON when the suction state of a ball suction

el eent 6PFi shaw tchedstue t O nwhtbhée d tof stswi baldd 4we bi6HF albrEme hhe
suction state of the ball suction elenent 52 is switched to OFF.

Note that2i DsF@it&hed pipemhi chnopasses t Hrowghy cent ralp pes twlonshof
the ball cup 5 and the gas supply cup 64 is a ball supply path 56 of
sol der pakkgsl-through central portions of the ball cup 5 and
the gas supply cup 64 is a ball supply path 56 of solder
balls 1.
10 (Sixth Embodiment)
Fig. 8 shows a sixth embodiment of the invention.
In addition, while in the first to fifth embodiments,
the ball cup 5 is provided, as is shown in Figs. 8, the
lower or downward portion of the ball cup 5 which lies
15 further downwards than the ball suction element 52 may
be eliminated. Namely, in place of the ball cup 5, a ball
suction element 52 is provided at a lower end of a casing
66, and a suction passage 55 is connected to the casing
66, whereby solder balls 1 can be sucked by the ball
20 suction element 52. In a sixth embodiment shown in Fig.
8, a ball reservoir 50 as the ball suction unit is
configured by a casing 66 and a ball suction element 52,
a ball supply path 56 is connected thereto through the
ball suction element 52, and solder balls 1 are supplied

25 on to a ball arraying mask 3 which lies below the ball
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10 (Sixth Enbodinment) Fig. 8 shows a sixth enbodi nent of the
invention. |In addition, while in the first to fifth enbodi nents,
the ball cup 5 is provided, as is showmn in Figs. 8, the |ower or
downwar d portion of the ball cup 5 which lies 15 further downwards

than the ol; sycli gReslemnt Sty be.ell Bhogledy Narehy, i phace

of the ball cup suct1 on el enent iI'S prov

end of a casin and a ctjo assage, 55 |s nnect o the
casi ng BELIwaiRKy SORRS TR E P Oes Ea0Red oy e Bht 1536000
suction elenent 52. | n a sixth enbqdi nent shown in F| 8, . a bal
reservoi BloGent the bil Fedutli bF Ghases teohhfghrdd &f%@%b§9n@a§é
and a ball suction elenent 52, a ball supply path 56 is connected

thereto Vhitdwgh thesdadf shet iorheremaioG2meand sol der balls 1 are
supplied 25 on to a ball arraying nmask 3 which |ies bel ow t he bal

21 suction el efBetves2th| Bmidred shetilt Jenbodi ment in which no ball cup
5 is provided, the position of the ball suction elenent 52 is set to
be cl oser to theghabl sapmayiangerasith erithad imkeose oof ttHe ietthettion.
enbodi nents. 5 (Seventh Enbodinment) Fig. 9 shows a seventh enbodi nent

of the invedhieOBevdrithhemBevamidnh bkl "Edl e rt Be Hewelw OF d doyRWa e
portion of the ball cup 5 which lies further downwards than the

of the ball cup 5 which lies further downwards than the

balil suction element 52 may be eliminated like in a

10 similar manner to the sixth embodiment. In the seventh

embodiment, a ball supply cup 67 is provided which covers

a ball suction element 52 and which is connected to a

ball supply path 56. The ball supply cup 67 functions

not only to supply solder balls 1 but also to prevent

15 the scattering of solder balls 1. 1In Fig. 9, reference

numeral 68 denotes a 1lift unit for moving the ball suction

element 52 vertically, and in the seventh embodiment,

an air cylinder is used. The ball suction element 52 is

located in a lower position which is close to a ball

20 arraying mask 3 when balls are sucked, whereas when the

balls are allowed to drop, the ball suction element 52

is located in an upper position above the ball arraying

mask 3 to impart potential energy to the solder balls

1.
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ball suction elenent 52 may be elimnated Iike in a 10 sim | ar manner
to the sixth enbodinent. In the seventh enbodinent, a ball supply
cup 67 is provided which covers a ball suction elenment 52 and which
is connected to a ball supply path 56. The ball supply cup 67

functloqﬁHAQoﬁxgn&ﬁAhgmﬁpr y solder balls 1 but also to prevent 15
t he s 1. In Fig. 9, reference nuneral 68

d i f bal |
don §Z| g arh B AHECEEVEn A éﬂﬁola?ms 1S LR PRy oM ¥ hag,

The ball suction elenment 52 is located in a | ower position which |s
cl ose toCaNEMNGE DY aPRAIHP hed KOQU hheH SHAIT LTt §aYREF hikeakhe
when the balls are allowed to drop, the ball suction elenment 52 is
| ocat ed PAuAt uppelpPpdsiingn &govet ihe balds hkiayisng fausked tbn a
inpart potential energy to the solder balls 1. 22 WHAT IS CLAI MED

| S: 51. Apcedductinénka patounthngt ret hod ahorngouas kngrocdrmtkedtalveve
balls on a nmount using an arrayi ng mask, the nount conprising
nount i ngthesihbans f atmedcompar bs phegdet rrwiuedd patlies n,pidreiderkaying
mask provi ded above the nmount and conpri sing through hol es provided
in  posipbens icon & espend d1goha ihhke tHWH & NGoRad in@nso st he o @) hede

conpri si ng:
method comprising:
providing a ball suction unit for sucking solder
10 balls, the ball suction unit comprising a ball holding
member capable of holding the conductive balls;
sucking up the conductive balls below the ball
suction unit;
holding the conductive balls on a lower surface of
15 the ball holding member while sucking up the conductive
balls; and

after the holding the conductive balls, falling the

conductive balls held by the ball holding member to the

mount.
20
2, The conductive ball mounting method according to
claim 1,
wherein the ball suction unit is connected to
switching means for switching ON and OFF sucking the
25 conductive balls by the ball suction unit,

23



providing a ball suction unit for sucking solder 10 balls, the bal
suction unit conprising a ball holding mnenber capable of holding the
conductive balls; sucking up the conductive balls bel ow the bal
suction unit; holding the conductive balls on a |ower surface of 15

the bal | hol di pgoenfer Wl | &, syqking, yp hhe conguetd vee baliles and

after the holding the conductive b ing the conductive

hel d by the hall hal di mher. h . 20 2. Th duct |
bl | mouRCEAD et HOLE acCU GG it G b 1.8 hher o 4B RE b e Fon

unit is connected to switching neans for_ swi tching ON and OFF
sucki ng EMé t 5L REnAFET YelBald s byPere Bh 1 28Gction unit, 23 wherein
the sucking up the conductive balls and holding the conductive balls
are executed whbgrehan sWhechifrg heads E&eswiaghddcoNvend ahépei S
the falling the conductive balls is 5 executed when the sw tching
nmearis i seswidiched @FEn 3thFhewiondbdhigvendyahs Aeursw hychetchddEr .
according to claim?2, further conprising formng a gas fl ow passage
3. The conductive ball mounting method according to
claim 2, further comprising forming a gas flow passage
between the ball suction unit and the arraying mask by
10 switching ON the switching means so as to suck the
conductive balls by the ball suction unit,
wherein the sucking up the conductive balls and
holding the conductive balls are executed by causing gas
to be drawn in from the gas flow passage.
15
4, The conductive ball mounting method according to
claim 1, further comprising repeating the sucking up the
conductive balls through the falling the conductive balls
a plurality of times.
20
5. The conductive ball mounting method according to
claim 2, further comprising, after the conductive balls
are mounted on the mount by the falling the conductive

balls, collectiﬁg the conductive balls remained on the

25 arraying mask by executing the sucking up and holding
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between the ball suction unit and the arraying mask by 10 sw tching
ON the swtching nmeans so as to suck the conductive balls by the
ball suction unit, wherein the sucking up the conductive balls and
hol di ng the conductive balls are executed by causing gas to be drawn

in fromithe & oW § sgg?jJ%S 4. The conductive ball nounting
met hod according to claimi,” further conprising repeating the

sucking up the <conductive balls through the falling the conductive
balls a plurality of times. 20 5. The conductive ball nounting
nmet hod according to claim?2, further copprising, after the

conducti fe bal RscoRRIGbaficed dhlt RO IpG PR 3 BEFi FPRPELISing:

conductive balls, collecting the conductive balls remained on the 25
arrayi ng mask bymexutit i pg Ltumkl BacRiov Upnendosol ol ags Iprmed in a
conductive balls. 6. A conductive ball nounting apparatus conpri sing:
a nount preldek @gmimead i pgtpesitii ons formed in a 5 predeterm ned
pattern; an arraying mask provi ded above the nmount and conpri sing
t hrough hol es phovadedyiim@osidsonp rcot tespoabdiong t @ hiehemooumt | B d
posi tions;

comprising through heles provided in positions

corresponding to the mounting positions;

a ball suction unit provided above the arraying mask

10 for sucking solder balls:

a ball holding member included in the ball suction
unit and capable of holding the conductive balls on a
lower surface thereof;

a vacuum source connected to the ball suction unit

15 for allowing the ball suction unit to suck the conductive
balls; and

switching means for switching ON and OFF sucking
the conductive balls by the ball suction unit,
wherein the switching means is configured to:

20 switch ON the sucking the conductive balls so as
to suck up the conductive balls below the ball suction
unit and hold the conductive balls on a lower surface
of the ball holding member; and

switch OFF the sucking the conductive balls so as

25 to allow the conductive balls held by the ball holding

25



a ball suction unit provided above the arraying mask 10 for sucking
sol der balls; a ball holding nmenber included in the ball suction
unit and capabl e of holding the conductive balls on a |ower surface
t hereof; a vacuum source connected to the ball suction unit 15 for

al | owi ng,tLhe al § osycti pne Unicty & 9 sYek the conductive balls; and
swi t chi ng neans for smﬁtcﬁing ON and OFF sucking the conductive

balls by the ball suction unit, wherein the swtching neans is
configured to: 20 switch ON the sucking the conductive balls so as

to suck yp t he Eonductive ballﬁabﬁhOM/the pball suction wunit and.hold
the conddcti vel BEI SO AN E ESferP 3l f FCH N bt NPhE BRa ¥ 2 hYFdidRf FERBES;
and switch OFF the sucking the conductive balls so as 25 to allow

t he condtiét o4 b8l Ps held by the ball holding 25 menber to fall to
the nount. 7. The conductive ball nounting apparatus according to

cl aism 6, 5 whevbemeite bael beddt isorcuhpn tuwitthefurbhpri segnpriees kg,
and wherein the ball holding nenber is provided on a |ower surface
of the casisnigng, and

wherein the ball holding member is provided on a

lower surface of the casing.

10 8. The conductive ball mounting apparatus according
to claim 7,
wherein the ball suction unit further comprises a
ball cup including an interior space and an opening on
a lower end face thereof.
15
9. The conductive ball mounting apparatus according
to claim 8,
wherein the ball cup is made of a conductive
material and is grounded.
20
10. The conductive ball mounting apparatus according
to claim 6,
wherein the switching means is configured to repeat
ON/OFF the sucking the conductive balls a plurality of

25 times.
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10 8. The conductive ball nounting apparatus according to claim?7,
wherein the ball suction unit further conprises a ball cup including
an interior space and an opening on a lower end face thereof. 15 9.
The conductive ball nounting apparatus according to claim8, wherein
the ball cup is made of a conductive material and is grounded. 20
10. The conductive ball nounting apparatus according to claim®,

wherein e swtchin aps_is.configured to repeat _ON OEE the .
sucki ng iﬂé(X)%ﬁCﬁéﬁéﬁkngeaﬁﬁgia PPF(ﬁng2§8ﬁ%ﬁﬁfu§63ffoﬁ%%ng
conductive ball, nounting apparatus according to claim®6, wherein the
bal | suctPofi@i® Ps configured to nmove 5 along an upper surface of
the arraying mask while the sucking the conductive balls is swtched
to ON. 12. Thevkergddt itvee ball fiuntirg appdr asusocaddoryrag teonevai m
6, further conprising vibration nmeans for 10 vibrating the bal
sucthi on ahphg an upper surface of the arraying mask while the

sucking the conductive balls is switched to ON.

i2. The conductive ball mounting apparatus according
to claim 6, further comprising vibration means for

10 vibrating the ball suction unit.

13. The conductive ball mounting apparatus according

to claim 6,
wherein the ball holding member comprises a mesh
15 that is configured to allow passage of the gas but not

to allow passage of the conductive balls.

14. The conductive ball mounting apparatus according
to claim 6, wherein the ball holding member partitions
20 an interior space of the ball suction unit into an upper

space and a lower space.

15. The conductive ball mounting apparatus according
to claim 14, further comprising a ball supplying path

25 connected to the lower space of the ball suction unit
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13. The conductive ball nounting apparatus according to claim®,
wherein the ball hol ding nenber conprises a nesh 15 that is
configured to all ow passage of the gas but not to allow passage of

t he conductive balls. 14. The conductive ball nounting apparatus
accor di ngo rt &gl Pibg WgE e ddiecPakle hod digg menber partitions 20
an interior space Of f%e ball suction unit into an upper space and a
| ower space. 15. The conductive ball nounting apparatus according to
claim 14, further conprising a ball supplying path 25 connected to

he | f the.ball. 27 f
conduct 198 bal 185 F8RARALddRIRA T D BHnt FtinePR HEpAFaS °fdln9

accordin% to_claim@14, further conprising,a suction passag e
6

connect i h§ t Réadfper Spaddi bFneke 6EMPELELNGN Gnl§u&ﬁdonuP%%%®Hﬁ
sougfe. connecting the upper space of the ball suction unit and

the vacuum source.
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