METHOD AND APPARATUS FOR MOUNTI NG CONDUCTI VE BALLS BACKGROUND COF THE
INVENTION 1. Field of the Invention 5The present invention relates

to a nethod and apparatus for nounting conductive balls in nounting
| ocations on amount which are forned in a predeterm ned pattern using
an arraying mask in which through holes are provided in such a nmanner

as to mat chMtwODOARD P EXRATOS | POR MOUNIEEMGE | ONDUCTTIUHI epREL St ed
Art As a nethod and apparatus for nounting conductive balls in

nounting | ocations on a nount which are fornmed in a predeterm ned
pattern using an arraying mask in which 15 through holes are

provided in such a manngicasrONRIGH tHE fMRypTHN ocati ons,
JP- A- 2006- 318994 di scl 0ses a nethod and apparatus for arraying

conductive balls on AMPREt TR edthal,] reservoir acconmodating therein
a | arge nunber of conductive balls noving over an arraylng jig. 20

I'n the mounting APPERAGEAIORLEL di} dbe JaEthad; ard agpa{@éwv%f And
nmounti ng conductive balls disclosed in JP-A-2006-318994 in
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conductive |'s are caught between the cup and the arrayi

mask. 251 poaddl binQNonds hbEndl @H?Eﬁr§r9ff89ﬂgﬁcih\/§ P4 S USRdned
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 pattern using 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 approach 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 mask, 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 |eak
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10 which a collection of balls within a ball cup (a2 tubular
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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 coﬁld 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



balls from bei ng caught between the ball cup or ball suction body and
the arrayi ng mask when the ball cup or ball suction body is noving by
causi ng conductive balls being sucked to the ball suction body which
| ies above 10 the arraying nmask when conductive balls are caused to

fall into the through holes in the arraying mask to be nmounted on the
mount . Thisgalliguss f&écagrbacraeasaetwtﬁaw 9 SAEE, Of ot BERR!dr GHD
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rount . 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 to contribute 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
locations.

As 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.



For exanple, follow ng aspects can be raised. 15 According to a
first aspect of the invention, there is provided a conductive bal
nmounti ng net hod for nounting conductive balls on a nount using an
arrayi ng mask, the nount including nounting positions fornmed in a
predeterm ned pattern, the arraying nmask provi ded above 20 the nount

and including tdy odghsdebga M ed tife ROSE I QiS¢ OHESS PPNERG, U
the nmounting positions, the nethod including: providing a bal
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the ball suction body 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 positions 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 scolder 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



drawn in fromthe gas fl ow passage. According to a fourth
aspect of the invention, the conductive ball nounting nmethod further
i ncl udes repeating the sucking up the conductive balls through 25t he
falling the conductive balls a plurality of tines. Accordi ng
to a fifth aspect of the invention, the conductive ball nounting
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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.



balls held by the ball holding nmenber to fall to the nount.

According to a seventh aspect of the invention, the ball suction unit
further includes a casing, and the ball hol ding nmenber is provided on
a |lower surface of the 5casing. According to an ei ghth aspect
of the invention, the ball suction unit further includes a ball cup

including an i {&EdPA1RRBAES ANG a7 HORKH IO W & h OVWEHvERD 1IACE the
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is provided a conductive ball mounting apparatus
including: a mount including mounting positions formed
10 in a predetermined pattern; an arréying 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 suction 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 is
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 so as to allow the conductive



25t he conductive balls. According to a fourteenth aspect of
the invention, wherein the ball holding nmenber partitions an interior
space of the ball suction unit into an upper space and a | ower space.
5According to a fifteenth aspect of the invention, the conductive
bal | mounting apparatus further includes a ball supplying path
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10 According to a ninth aspect of tﬁe invention, the

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

switching means is 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 holding member includes a mesh that is configured
to allow passage of the gas but not to allow passage of

25 the cenductive balls.



so as to realize an increase in productivity. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is an explanatory plan view show ng the whol e
50f a ball nounting section according to the invention; Fig. 2 is an
explanatory view of a ball cup in such a state that conductive balls
are sucked thereto in a first enbodi nent of the invention;

Fig. 3 is an endadwedony voew fuibeehahl asppcitno(OsHehi Avehatierd, hat
the conductive balls are dropping in the first enbodi nent; Fig.

4 is an eméaaahorcylevizﬂmhwwgng RahbeqUR 0ft & sesoNdnerhediRit of
t he i nventi on; Fi g. is an explanatory view showi ng a
bal | cup space of the ball suction unit into an upper space and
a lower space.
5 According to a fifteenth aspect of the inventicon,
the conductive ball mounting apparatus further includes
a ball supplying path connected to the lower space of
the ball suction unit for supplying the conductive balls.
According to a sixteenth aspect of the invention,
10 the conductive ball mounting apparatus furiher includes
a suction passage connecting the upper space of the ball
suctioen unit and the vacuum source.
Since the invention is configured such that the
suction state of the ball suction body is switched to
15 CN 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. BAs a result of this, the moving speed of

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



150f a third enbodi nent of the invention; Fig. 6 is an

expl anatory view showing a ball cup of a fourth enbodi nent of the
i nventi on; Fig. 7 is an explanatory view show ng a

rel ati onship between a ball cup and a gas supply cup of a fifth
20enbodi nrent of the invention; Fig. 8 is an explanatory view of a

bal | suctignagl ewente of : aeSinxt h nbosh genk gfr i d Nyepyion; and Fig.
9 is an explanatory view of a ball suction elenent with a baII supply

cup of a seventh enbodi nent 25o0f the invention. DETAILED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS Hereinafter, a node for carrying out

the invention wll %f‘ﬁﬁcb‘ag%‘%f%rﬁ‘%f‘“‘rhﬁ %A%f@é ment accordi ng
5 to the draw ngs. onducti ve

tS)?I |'s, there aqu%al ;sed 105)5'998}&}33{"@{1) d‘p%rhegﬁq%n% Oe_ered
rrplytoavva er aneect onitc CIr , a cera strate
and the 1ike, gnd;eheGtades 3&81;185”'2%%%%9{19‘{%'13"& bf‘r'llre”?‘{%ﬂu';”g
Fig. 2 is an explanatory view of a ball cup in such
a state that conductive balls are sucked thereto in a
first embodiment of the invention:
Fig. 3 1is 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
cf a fourth embodiment of the invention;
Fig. 7 is an explanatory 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.



10 locations thereof. In an enbodi nent, a solder balls nounter is
used in which conductive balls are solder balls 1 and a nount is a
waf er 2. Al t hough a sol der balls nmounter has in general a

waf er receiving section where wafers are delivered in, 15 a flux

printing section, a ball nounting section, and a wafer discharging
section where wafers are delivered out, a conductive ball nounting
nmet hod and apparatus according to the invention relates to the bal
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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. 1In 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



(First Enbodinent) A first enbodi mrent of 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 |ower end face so as to
define an opening 51, and the interior space is partitioned into an
upper space 53 and a | ower space 54 by a ball suction elenment 52 as

an exanpl paofi s2%aibald thel dingueiesledhys, aRa &PPLE vBOKECOA G s he
ball cup 5 which lies further upwards than the ball suction el enent

52 consti tytresha Ba3ilNge@e it My baltnsusd 1 DN &4 £F%BY rS2unlck iQfher
words, the ball suction elenment 52 is provided on a | ower surface of

t he ca5|ngs6§nlékgﬂ§aé ofi gStanbadidenbn tiRgtball reservoir 50 as
the ball suction unit is configured by the ball cup 5, the bal

suction el ementy P2 +ad Lhe LA LWe 66. he tt}plé}ﬁ%gl oc%eltq{gango ?ﬂ%] i's

made of a netallic net such as a sialn ess nes i ch does no
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of gas. In addition, in the enbodi nent ustrate ough the bal

cup 5 is g@@@elﬁpﬁ%fllas s r&,%ggter nggggla.@r %roa'ﬂfé ecpimgt the enumpher,

shape and size thereof are i Consideration of the shape

of a wafepn2,Uugedhandsbad Ils%%adwfiaﬂ‘al@flfa&ggg%a %eea@g%%ert he

| ower end opening 51 nay be fornmed ihto a circu
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be provided. e upper space cup 5

is 20conngeted Lo 4 ¥aguun éﬁyrspg 30 YAy i éaea syghion g%e55

via an el ectronmagnetic or eno ehi ng and closiAg valve 5

fun(‘1t0| On'&'ﬂaﬁét@rSWft %*H %g@ﬁnépé}{%%”@o that a flux printéd 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 of 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 holding member. Thus, an upper portion of the ball
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swi tching nmeans) and a regul ator 58 which can regul ate t he
pressure and flow rate of gas and defines a gas fl ow 25passage
between the ball arraying mask 3 and itself as is shown in arrows in
Fig. 2. Then, by opening the sol enoid opening and cl osi ng val ve 57 as
the switching means for switching the suction state within the bal
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sucking be-30! SinBatkant, Wy zvsaa“f'%gé%%aa%nz { hi B0y
el o Sl S L LU 0 97 I o8 fover o
2P e SERLEE GUEUIR SUEI 09 i) i £ 5L e e B
he el ero fohlng §57 Lop RS ?f%%g%g?ﬂcsﬁsﬁ RE AL L
of 2, CondyebVEn TIPSl 30 309 SIS DY o SaLLn. 00,88 43 soun
“‘tQO balls 1 but allows for the passage of gas. In addition,
in the embodiment illustrated, aléhough the ball cup 5
is made up of a single rectangular parallelepiped, the
number, shape and size thereof are determined in
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
35 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
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static electricity are prevented fromsticking to an inner surface of
the ball cup 5 and the ball suction element 52. Furthernore, a
vibrator 61 is nmounted on an exterior side of the ball cup 5 so that
the vibrator 61 5 inparts mnute vibrations to the ball cup 5, and
the vibrator 61 is made to vibrate at | east when the suction state

wi thin thescalfouiPia 'ﬁg\lr:sSQnastg vpbrat@, L he bal loﬁé’ﬁi?en the

el emrent 52 attached to the ball cup to pronDte thé dro

sol der baébie;ml%oyb%r?ﬁlge% hhss%@p'\»s tsf SUPP n%g%wge'cﬂqgleqr

balls 1 froma ball "hoppe reserves a arge nunbér o

balI's 1 therging fothmpéhhn UR Oé’\?%t?{)n staalt'e SHF ynpé‘@g %g& The

bal |l supply path I's connect ower space
Ei‘ﬁnini‘”iﬁﬂﬁﬁte RN B roner § B EeTEh Sel ARG g ok arzes
X axie aitoRt o Zﬁﬁﬂ@gax. Fo e .ooﬁSs*&eoaiwskﬁ%@oéfd%”%f%%ﬁe

ovi ng. meaRe o e hsh < B0 o CaS kbR b aP“’Ehéﬁaggﬁ%%LtaEtsﬁség
rsrgg\r,]\gn: gmﬁ go ?%at?ﬁ?ﬁgg)%\%r?félb\&ﬁlct@%lann%it%glSof%noi( a%P?rﬂI&:/rge@ﬁ on
ot ated 5 on oalrd% Me T Gn Ay e vives | hitRot poakra up
F"S”?SE ;?2%16‘%°”%W$tax.§Zcr.baefdﬁo%%rb% ARupe T el dr “%%‘%%’Ilcﬂup
con .33?21""13% PHERREC % T 28dde s o bhe L RBSHA AP sare =0

ttached ttach d nber t bal | h
rot at ed b%}ﬂ%@‘ztlic.i SuedeDritin LA APPSR hEPROYRAS ORI 8 and

the Tift b%%ﬂjﬁgg Ver%!cmlf%négggogeggh%ea%d|c1051ng 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 1n Figs. 2 to 5. By

25 this configuration, the solder balls 1 charged with
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10 that a gap between a lower end of the ball cup 5 and an upper
surface of the ball arraying mask 3 nmay be | arger than the dianeter
of the solder ball 1, provided that the gap is such as to obtain a
predeterm ned gas flow when a ball sucking operation is perforned. In
addition, 15 although the solder balls supply unit 4 is nmade to nove

together wkhhjthesbaktreen t5 sPrasphre vy sebderstalisnd ikt uf he
ball cup 5, the solder balls supply unit 4 may be provided separately

fromthe PﬁhErC@%é%aEHrbﬁewﬂﬁebai@'@%b[%ﬂgﬁdlﬁﬂéaﬁﬁﬂﬁogﬁaég$n

supplied onto 20 the ball arraying nmask 3 which i1 es outsi

bal | cup 53 .aRd ¢t Ben b%u%m@ﬂnaPs bé‘l\;:kh?]gi)%ér"\ﬁil ﬁa[bﬁhw atde an

sol der balls I on the ball arraying nas I on

el enent ng%@go%:o'sqeaeb@% elﬁéflb@u eéh Irsps gg%n“

I
positions Herei nafter, the operatlo dicmen mnll
|

be desﬁcr'?ﬁgarlé' r%ﬂ tgrwbrt grg tean fheer r9£ ‘b%ﬁ nbu gdt he pa

nounting section, Tux i's app [ i n advance 'ng
I t f t Wh
i o1 8“?3?%%“%?%2?9@5% 5B Bar 1 ksl Ay Tgs%%f%é%’ﬁ 29 ot

Figs. 2 apdge hiEntal @hd d 53n §glkeds onep valel Lostallation sl age

6, and the arraying s" di sposed on't vaf er % hat
th d f t t

the bgfl%;%’?g'y?ﬁ?tm ”%fﬁﬁgﬁ S A SR Bl Aot 828151 H% he

bal | arrqyf ggs% %%‘945£08?ht%gﬁ q*% PrggX?n mask 3 and t he wafer

2 are in ‘CORtact eac € even ﬁat the flux sticking
R o 2 St B b LRGN, R U s gt
uct i on of SFEO% PR The BAFPECHE N & CUF EEREA% ¢ OO by BPERFnG i he
o enot o goegL o8 2 SRR e TR, B L% b
??htoggérB S Chégg%%éat &;%aﬁﬁégg%gkgnéE?ﬁgaéBngthﬁfEQ 1 a
pIuraIIt% féﬂg§)5p%d% 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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25gas fl ow passage indicated by the arrows in Fig. 2 is f or med
between the ball cup 5 and the ball arraying mask 3. Solder balls 1
residing below the ball cup 5 are caused to float to be sucked to the
ball suction elenent 52 by virtue of vacuumthrough the gas fl ow
passage. This 5 state constitutes a novable state of the ball cup 5.

Wth the ﬁ@%tdzom3saﬁaem8%391%etwea>bﬁ§Idl%@célbﬁ A06nfoy 6 axi s
After the ball cup 5 has noved to the initial nounting po0sition, the

sol enoi d gReRicng ANty chashidd yal ¥ e 711 Sclkhsad SoiBA! ihe urlden
state within the ball 10 cup 5 is swtched to OFF and tﬁe vi brat or

is started tq Whraie. q9iRee fdig,pajk cup 5 is released to the

at nosphere mhen t he vacuun1|s st opped, the solder balls 1 held sucked

to the ball cz%mu Slgiogguaé 5 PW‘cW Fig 34088l %o%ég

drop into the int arraylng mask 3

to bes moupted, o ¢ ! essgizcta;[gfgﬁ%a the c%r %g #ﬁoﬁolg%{ lhcafl I's

1linto the t hr ough ereof on

waf er gkielﬁy%t's@t%téfngchstﬁwﬁész%%S tar g> [, OFF

(vacuunlstop ed) a and 9 nade

to repeat, %Qgﬁshgg %ﬂgmf%9r£002 glg a@galnnld§§00|at|%ate Qg?he

openi ng an osing o e sol enord opening ‘an cI05|ng valve

L0 RO SR U SUEL A AT (55 8 ARSRE, AP 4
e LT Rt A3 R S
theﬁﬁﬂrOthQttQeggbuéetween 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 operation is performed. In addition,
15 although the solder balls supply unit 4 is made to move
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 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
to the mounting positions.

25 Hereinafter, the operation of the first embodiment
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After the nounting has been conpleted, the suction 5 state within the
ball cup 5is swtched to ON by the sw tching nmeans, and vacuumis

i npl emented again. The solder balls 1 nounted on the wafer 2 are
prevented from bei ng sucked up due to adhesi on generated through the
contact of the solder balls 1 with the flux, while the 10 sol der

bal I's 1 whiigh @ke deeicibeant ap.t.r\énttl@ t e ifd At ARG, o ok Bpr 298 o
float to thereby be sucked to the ball suction elenent 52. The baI

cup 5 is paved tzotfoh%me%alr@%dﬁglHgss&beao'nn Ghieg 3 3l o Yl £ 4 hat
nmoving to the fol lowi ng nounting posifion may be started as soon as

15the sucti0Rgshle Aot P%éutﬁ{:‘?ng h 8t GNed d QM yarer 2d1V}K‘

a rmounting operation at the fin nting position is conpleted, the

sol der bakhs % %g L beak tségtigﬁ ball cup 5 to scatter over the

bal | arraying nas are r covered Specifically, the ball cup 5

whi chg i 20 Undgyey Ao & moved @eRgel beHPPET SLLACe of, tthg,}gPa"

arraylng mask ough th |ta the recovery o

balls 1, ap exglusi V{ YQCQ}]{%V, rgﬁ/egﬁ%geaasa%ytﬁ hia #g%cup

In addition, alt int odi ment

;fgﬁszf%aﬂgz?ﬁé%;ﬁ@%s ﬁznﬁf@agwé igle e B
(hereto, e 30U 8y 50Dy b4V e byclie b i the
REEIEEONES T Sy ST
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 is 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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Fig. 4 shows a second enbodi nent of the invention. Wiile in the first
enbodi nment, the |ower end face of the 10 opening 51 of the ball cup 5
Is fornmed into a planar shape which is in parallel with the bal
arraying mask 3 and the ball cup 5 is disposed in such a position
that the gap is forned the | ower end face of the ball cup 5 and the

upper surfaeaeef plehavdiah | tis oyl NGsird aGRl hidbauah a35a yBihelasie t o
obtain the predeterm ned gas fl ow when the ball sucking operation is

per fornedz i n5318@¢0pE 1 18MDQE RN § BAWL Y RhEI 921 eNdif 8CLrOfc Ak ed
opening flows can be obtained. 20forned to be radiated in The slits

62 are prefherabhy %_eweﬁageélt@rupé%ﬂ@%%;&%ﬁ%ﬁénﬁér&53)2'r
By e slits 62

curves having directivity in one direction. ormng t

(nthis weyyctlse dt oWathn GRS PELUBRN dHle DALl (A S20da8ehal lrns s

arraying mask 3 can be contro t hereby nmaking it possSibleto

prevent 29thefLoaLtng ed REndaLL 187 LAY ERS MRS Ba1Y cGOW SCwith
the suction state being OFF, the ball cup 5 is not moved.
After the ball cup 5 has moved to the initial
mounting position, the solenoidopening 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 soclder balls
1 held sucked to the ball suction element 52 as is shown
in FPig. 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, thatris, the mounting thereof on
the wafer 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 asscciation with the opening and closing

cf the sclenoid opening 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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dependi ng upon the size of the slits 62 provided, the opening 51 of
the ball cup 5 can be brought into contact with the ball arraying
mask 3. (Third Enbodinent) 5Fig. 5 shows a third enbodi mnent of the

i nvention. According to the third enbodinent, in order to limt the
range where the solder balls 1 drop fromthe ball suction el enment 52

down to thetbalkh aar eaviny Mgk feb i ad s AW e K31 Wi ghel §19B6ReM

widely in an upper portion and is 10 opened narrowy in a | ower

portion te,MBECH BRIt i AFor RAGHt |SoPF QYL d6Y thel o @ Pahl s S ualdon
el ement 52 of a ball” cup 5. (Fourth Enbodi ment) Fig. 6 shows a fourth

embodi ment @f, khep MMENERONF1ykD According to a fourth enmbodi ment, an
interior shape of "a ba cup 5 is nodified in such a manner that a

|1
bal | ti I [ ' [ t t ;
mount i ng range” (R (RAEEDo Hend) THof O FEne Ba ol PR EH5E o Ren:
ft i L oQ.; ' t.q t feft I t,. agas I
gup gﬁ kﬂ?§ﬁ£%8$éfgﬁgpggﬁFn%36' $€pp?oé?de fﬁé%ﬁ@htg é%ﬂn%§u§§e¥0

b : I t - h i
e oI R Tcl 0 Teoiaely aginechose

solder balls 1 mounted on the wafer 2 are prevented from
being sucked up due to adhesion generated through the
contact of the solder balls 1 with the flux, while the
10 sclder balls 1 which are not in contact with the flux
are sucked up and float to thereby be sucked to the ball
suction 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 sclder balls 1 which leak out
of the ball cup 5 te 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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2565. For exanple, in case nitrogen is supplied, a solder bal

oxi di zation preventive effect can be obtained. In addition, the
supply of gas fromthe gas supply path 65 is swtched to ON when the
suction state of a ball suction elenment 52 is switched to O\, while
it is swwtched to 5 OFF when the suction state of the ball suction

el ement 52¢i.g SW ched 191 PFEucMNALS, t#gaetgna%ypt E%%-%Zin RiAG M £,

passes through central portions of t and the gas supply

cup 64 i sgwbghh @Ngggc_ylcg@i 06 of Eghﬁegeurgg%{i%%?r%gg%f% .Qallov%ed

Enbodi nen shows a s xt e e invention
I ddi ti on, ile. . L to, fi i t | ] 5
2 provi asy, 52k By Reln KubEad by (ol BIRE AT S e B of
blemont sOtnAR BRED NG e rced Wt BEos PYMMRLER o B2 LOR SRR 2 10n o
bal | t] I t 52 is. ided at I d of i 66,
and & suct PRl e SaCPiBRoRRESEEF (0 (e  Thst G BRCTAREr Sty t
splder bahls can Q§i§UﬁkEQ Qy Hﬂg ball 20 suctIon elenment 52. In a
sixth enb8drmERCshown FAFi §© €¥ 5 bal |l reservoir 50 as the bal

52 a ball suppi3-Barh SEUEHRGLt 6q ther et o through the ball
suct1on el erente 97, AhS6) RS dufLS:GHREL LR%, R0 AT |
SLXt . TOGELIEL oL Pk - RS 8 ', STV SE e A PO 50, of
sk 1 NgPeh 198 o G O SRR MBSy S8 SEYED N ETHO TR,
which 1s 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 is 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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Fig. 9 shows a seventh enbodi ment of the invention. In the seventh
enbodi nent, the | ower or downward portion of the ball cup 5 which

| ies further downwards than the ball suction elenent 52 may be
elimnated like in a 10 simlar manner to the sixth enbodi ment. In
the seventh enbodi nent, a ball supply cup 67 is provided which covers

a bal | sugkpenda!fyentca2 tard sviru&hofstﬁen@qqtteod 3 arsahlde%up e
path 56. The ball supply cup 67 functions not only to supply so er

bal I's 1 bUbedlisg 6Q BYCERY b3 1l RASCALLA! HBY Chugedeh Al acd 1
ot t ‘bal |

Fig. 9, reterence nuneral 68 den alift unit novi ng

suction eb?ﬁﬁn%éé;fﬁﬁi%aﬁﬁk ﬁHKhé tge sevent h enbodi ment, an air

cylinder 1's use t|on e enent 52 is located in a | ower

position mhlch S 20 arraying mask 3 when balls are
sucked, mhereas e%gtﬁm£%dﬁl§ﬁg¢5 allomed to drop, the ball suction

ol ereql 52,1 Localed Logh PO BOS AN bRy, Ly bal LS g0

mask 3 to inpart eher gy

CLAI VED | R chefi1GONdUc ke Rally IRUNG, f}@en@thod L LA ¢ the

conducti ve 8 foint u5|ng AN artayt hg he

ConprISIngagggn&hggepgﬁltlgf erobgﬁqgi?&%o%nd;Edﬁ%frggﬁé Fﬁthern

t he arrayring”mas prOV| above noun
ACE AR SR T R O e R
ﬁgfg:zg Sggde%higﬁpllg oéggegaU1d%(§|£%'gg'%p%%ﬂPrISIngon g%hlis

10 opened narrowly in a lower portion to match a mounting
range, is 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

20



menber capabl e of hol ding the conductive balls; sucking up the

conductive balls below the ball suction unit; hol di ng the
conductive balls on a | ower surface of 15the ball hol di ng nenber
whi | e sucking up the conductive balls; and after the hol ding

t he conductive balls, falling the conductive balls held by the bal

hol di ng nﬁgﬁgr?kgdﬁ%{@&mprg@eﬁﬁt{@% cenduc! Lbue, BAl LpRaud 1o, 15t hod

according to claim1l the ball suction unit

connect ed, g, Sl ENi i, TEANS, f o) ¢S  LohLag ENoagd -CEE, S5V

25conductive balls by t suction unit,
is switched to ON when the suction state of a ball suction

element 52 is switched to ON, while it is switched to
5 OFF when the suction state of the ball suction element
52 is switched to OFF. Note that in Fig. 7, a pipe which
passes 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. B, 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. 1In a sixth embodiment shown in Fig.
8, a ball reservoir 50 as the ball suction unit 1is
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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wherein the sucking up the conductive balls and hol ding the
conductive balls are executed when the switching neans is swtched
ON, and wherein the falling the conductive balls is
5execut ed when the switching neans is switched OFF. 3. The conductive
bal | mounting nmethod according to claim2, further conprising formng

a gas flowRassage hehugenss he paldy suction éfﬁBédfﬂgnfthﬁnm%hr&%

mask by 10switching ON the switching neans so as to suc

conduct | Ve 3l L% ¥ §BCpRall RUEL AN Wiidicson of (HIPREIN IR SUEKI NG
3 an d%ct albl S

up the conductive balls hol di ng t Re con I've are executed

oY ous DE1BRR O P (U UL L RO LIS 033 ER2pR92 398 s g Tradb

conductive ba nounti ng net'hod accor to cC e

Co e Tl BT £ T BREgR e bal1= trouh the

5 (Seventh Embodiment)

Fig. 9 shows a seventh embodiment of the invention,

In the seventh embodiment, the lower or downward portion

of the ball cup 5 which lies further downwards than the

ball suction element 52 may be eliminated like in a

10 similar manner to the sixth embodiment. 1In 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 1ift 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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5. The conductive ball nounting nethod according to claim2, further
conprising, after the conductive balls are nounted on the nount by
the falling the conductive balls, collecting the conductive balls
remai ned on the 25arrayi ng mask by executing the sucking up and

hol ding the conductive balls. 6.A conductive ball nounting apparatus
conpri si NnggaT 15 CLATME® H@unt including mounting positions formed

in a Spredetermned patterm, an arraying mask provi ded above
the mount jand Cz?”%h%idlgtfx?é0'15%*11“"1&18%@&91\6‘ WEhBaP P | Minc s
corresponding to the nounti posi t bal’l suéﬁ?on

S bt [ horaE St P LG 5‘?% %Qﬁ?%succ“” yﬁ.‘r’{di{ﬁ LA e
of holdln EQ% conducttgenba Iourk g s %1 ace t eree
a vacuunlsource conﬁ%c%eﬁ fo & batt su%?lé G 157 5RCH1 1 3 nd t he

bal | §UCtb9 %@érﬁfhgg Epgr%?”QHgté¥§a9%hgsmasﬂdprov1ded above

the mount and comprising through holes provided in
positions corresponding to the mounting positions, the
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



switching neans for switching ON and OFF sucking the conductive balls
by the ball suction unit, wherein the switching neans is configured
to: 20 switch ON the sucking the conductive balls so as to suck up

t he conductive balls below the ball suction unit and hold the
conductive balls on a | ower surface of the ball hol ding menber; and

switch OFF the gnekina thee condughigvarpaths $Q i 201 Peablaw d hen
conductive balls held by the ball holding nenber to fall to the

mount . 7. 138 GondugtievecBaliy JEOUn | @ngmrboaa%use@gean:@dngwﬁenc'@ﬁéﬂ6
S5wherein the ball suction unit further conprises a casing, and

wherei n thehall; Crh%dﬂégganb@e{wiécgégvbged Yy a lower surface of the

casi ng. 108. The ctive rmount i ng apparat us accordi ng
wherein the falling the conductive balls is

5 executed when the switching means is switched OFF,.

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

24



to claim?7, wherein the ball suction unit further conprises a
ball cup including an interior space and an opening on a | ower end
face thereof. 15 9. The conductive ball nounting apparatus according

to claim8, wherein the ball cup is nade of a conductive
material and is grounded. 20 10. The conductive ball nounting
appar at Us taeCHHdgctavel JaMmoBs . wherein the sw tching neans

Is configured to repeat OV OFF the sucking the conductive balls a
plurality of 25times. 11. The conductive ball nounting apparatus
according to claim§6, wherein the ball suction unit is

fﬁgf i gureg to move,3ahQRd A BPPET msunftacRy Uplddea flhkariche MBSk, yhile

a mount including mounting positions formed in a
5 predetermined pattern;
an arraying mask provided above the mount and
comprising through holes provided in positions
corresponding to the mounting positions:;
a ball suction unit previded 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
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sucking the conductive balls is switched to ON. 12. The conductive
bal | nounting apparatus according to claim6, further conprising

vi bration nmeans for 10vi brating the ball suction unit. 13. The
conductive ball nounting apparatus according to claim 6,

wherein the ball hol ding nenber conprises a nesh 15that is configured

to all ow pagsage ©f the10as MHe NALuLE.al | ow passage of the
conductive balls. 14. The conductive ball nounting apparatus

according to claim®6, wherein the ball hol ding nenber partitions 20an
interior space of the ball suction unit into an upper space and a

| over spage.  7ndScoTheGonAUctiye habl ¢ t abus AGe0sgi ng
to claim 14, furthe?oconprising a Eaﬁl supp fﬁgg%g?EQES%gﬁhectedgto
the | ower.spage ;of pe bal | suction unit for supplying the
conductive balls. 26. The conductive ball nounting apparatus

accorgding to claidy 44, LU BEN 1CQUIY SIN% R SUFLLPRROE3AG i ses a
casing, 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,
whereln 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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5connecting the upper space of the ball suction unit and the vacuum
sour ce.

11. The conductive ball mounting apparatus according

to claim 6,
wherein the ball suction unit is configured to move
5 along an upper surface of the arraying mask while the

sucking the conductive balls is switched to ON.

12. The conductive ball mounting apparatus according
to c¢laim 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 cennected to the lower space of the ball suction unit
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for supplying the conductive balls.

16. The conductive ball mounting apparatus according
to claim 14, further comprising a suction passage
connecting the upper space of the ball suction unit and

the vacuum source.
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