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APPARATUS FOR. MOUNTI NG'SOLDER BALLS ON A WAFER - 0/904/84 O
BACKGROUND OF THE | NVENTI ON 5 1. Fi‘eld of the Inventlon_-

The present invention relates to the inprovenent of an apbﬁ{igps for
nmounting very small solder balls used for sem conductor chips In order
to connect them and particularly rel ates to an apparat.us for nourting
sol der balls on a wafer by 10 neans of a mask applied to a mount head in
whi ch sol der ball suction holes are arranged in a matrix.

The *present application is based on Japanese Patent Appl i cation, No.
Hei . . 10- 262453, r erence. - 2.
Descri ption of tmﬁﬁéé)%&%&&é &J’ﬂ?%n%ﬁ‘ﬁ@ nﬁnsﬁlw Bal\/l n a
BGA (ball grid array), solder . balls are sucked, carried and nounted by
a nmount head provi ded W th solder bal | suction holes in accordance
with a wiring pattern. , i ble to mount sol der
balls on a large 20 over a wafer) in a

|'unp, in the vi ew poi nt of the precision of a suction pl ate attached
to the | ower surface of the nount head. Even if it is possible, the
equi pment  ¢ostiweHNgrbenkbardgehfRbACt i cably. Accordingly, in

order to keep the precision while 25 nounting solder balls,on a |large
nurmber of chi ps lnTﬁe|yﬂ§5ent 1n€§ﬁtﬂoﬂ-ﬁbﬂate§ to the improvement of an

-1-- apparatus for mounting very small solder balls used for
semiconductor chips in order to connect them, and particularly
relates to an apparatﬁs for moﬁnting solder balls on a wafer by

10 means of amask applied to a mount head in which solder ball suction
holes are arranged in a matrix.
The present application is based on .Japanese Patent
Application No. Hei. 10;262453, which is incorporéted herein by
reference. .
15 2. Description of the Related Art
Inmounting solder balls in a BGA (ball grid array), solder
balls are sucked, carried and mounted by a mount head provided
withsolderballsuctionholesinaccordancewithavﬁ;ingpattern.
However, it has been impossible to mount solder balls on a large
20 number of chips (for example, all over'é wafer) in a lump, in the
view point of the precision of a suction plate attached to the
lower surface of the ﬁount head. Even if it is possible, the
equipment cost wound be large impracticably.
' Accordingly, in order to keep the érecision while

‘25 mounting solder balls on a large number of chips in a lump, it
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can be consi dered to divide the extéhtfwhere-the nmount- head can - mount -

sol der balls at a time. For this divisi'on, it is necessary ‘to alter
‘the pattern of the suction holes of the nount head. _ To change -
the pattern of the suction holes of the nount 5 head, thereé has been nmade -
such a proposal that a renovable plate for sucking solder balls is
provided in a lower portion of the - nmount head so that the alteration

of the pattern can be coped with by exchanging the plate. There has
been anot her proposal in which a 1ower end portion of a nount head for

oarters, o4 nb e Ldgrdd 4 B HR IR WBEY AR Fathbihdal can
i ' f f j.ndivj.dual. chips.. E anmpl e,
on the assASPEASTEST Baae bR RAGES (rBE HREL UiHHE i BY 1 o SR ¢
. . Lhe R .
ocor dancate; Ahrep, chp, BEEERSA! be' Il SHBEIOR HUTHS B HE motiht ko

chips. Because of phechaftde i g'évtﬂétiﬁ'}e%f“ﬂﬁ@ Egcs:ﬂ%ﬂf AG1UECof tl%%gncﬁﬂﬁf on

plate in the present circunstances se net ho I NnCrease

equi prent gesd, i Fherdaiad BeePPRatbt futha ?er@’o%télo%hat a PéméPebPE {Fayate -
pattern on the assunption that solder ball's are 20 nounted in a |uUnp.

‘Ther ef or e, fbbesuekhngssal&enobaPl€Cis GRtovided in a lower portion of SWAARY
OF THE | NVENTI ON In order to solve the foregoing problem the

present  mouhbverdd eo phavithesaitezppioatals ther paotakrhngan Pedespbahdicipn a
25 wafer, in which a mask is used for a suction head having a basic
- 2- by_ exchanging the plate. There has been another proposal in which
a lower end portion of a mount head for sucking solder balls is
10 itself exchanged in accordance with the pattern.
waever, each of these methpds is intended to cope with
the alteration of the pattern of individual chips. For example,
on the assumption that solder balls are mounted on a large number
.of chips in a lump, it is necessary to prepare a suction plate
15 in accordance with the alteration.of the array or the number of
the chips. .Because of the fact that it cdsts much to manufacture
a suction plate in the present circumstances, these methods
increase the equipment cost in order to cope with the alteration

of the array pattern on the assumption that solder balls are

20 mounted in a lump. Therefore, the methods are not practical.

SUMMARY OF THE INVENTION
In order to solve the foregoing problem, the present
invention provides an apparatus for mounting solder balls on a

25 wafer, in which a mask is used for a suction head having a basic



ball nmount |ayout so that the pattern of available solder ball suction

fiol es of a nmount head.can be altered easily, and it is . .. possible to
cope with difficulty of. mounting sol der- balls on a | arge number of
chips on a wafer ina lump. 5 ° - 1n order to solve the foregoing
probl em provided is an apparatus for nounting solder balls on a
waf er;, the appar at us conpri ses a nmount head connected to a negative
pressure source and provided with solder ball suction holes which are
~arranged inamtrix in a lower surface of the nount head in

accordance, 1Q with a wiring pattern, and in that a mask for covering. the
sol der baég'l frognt ?LSXoHGI g.g FRaporhe oPRtRER O tayalhablecselder P]

. ) K | . q
Won neces&rey neAoLsRaRE Eéﬁﬁg‘ﬁﬁfr@éﬁgt gh Eﬁ?ﬂ*f’éére'afﬁﬁéify:, “af'i‘é_?tﬁéi %d
[ ' . . : ; o]
mmsks for Ponsias HRoUBbENdi e AREcRBN By Re nBhe g, 31 8eE, BARLG IR A
IS not necﬁ%ﬁeyggﬁ‘b%f% Eﬂli ar og]al?le%a%req: .nalal gl_rlﬁlggr ed so thatthemasks

are sel ectivelyu nmount 1 Ng soO d further provided is

an appagat us for nMpHNGFAEr S Wi1ve thebgblr%g%’l\{gf g?%%ﬁ.emvwggsjv@.déh Lgash

when sol der balls have been 20 npunted on~a the apparatus 1s

- oper at ed WapparatesTEsk mbunting’ 860Wed AMd M URird¥eAkhe apparatus
Features and advantages of the invention will be evident fromthe -

fol | owi ng dempirlisedsdasmounti headf cohreptefetsed negat £9d s e e dosieFdded
in conjunction with the attached draw ngs. 25
and provided with solder ball suction holes which are arranged

in a matrix in a lower surface of the mount head in accordance
10 with a wiring pattern, and in that a mask for covering the solder
ball suction holes in portions where it is not necessary to mount
solder balls is prepared so that the mask is used in accordance ..
with necessity when solder balls.are to be mounted. Further .-
provided is an apparatus for mounting solde-r.'balls on a wafer,
15 a plufaiity of masks for coverir_lg :the solder ball suction holes :.:-
in portions where it is not 'hecessary. to mount solder balls are
prepared so that themasks are selectively used for mounting solder
balls, and further provided is an apparatus for mounting solder
balls on a wafer, wherein at least when solder balls have been
20 mounted on a wafer, the apparatus is operated while the mask is
removed from the mount head.
. Features and advantages of the invention will be evident
from the following detailed description of the preferred
embodiments described in conjunction with the attached drawings.

25



=3 SR - : - BRI EF DESCRTPTI'ON OF THE DRAW NGS-
1 n the acconpanyi ng draw ngs:’ _ ' Fig. 1 is a schematic front
vi ew showi ng an enbodi nent of a solder-ball nounting apparat us; 5
"Fig. 2 is a schematic plan view of the sane appar at us; : Fig. 3
is a side view of a masking plate noving nmechani sm Fig. 4is
an expl anatory di agram showi ng a rel ationship between a wafer and a .
mask; Fig. 5 is an explanatory diagram showi ng a rel ationship
10 "between the nask and sol der ball suction hol es; - Fig. 6is
a schematic front view when flux is .supplied in the case where a nask
A is used; gtz L (RIS SN oMBANINGS\hen the flux is
transferred and so&der bal | s are sucked-in the same case; 15 Fi g.
8 is a schematic frBnfiGi BGCRRBANYHRIsHEAWIRISE the solder balls is
i nspected in the s case, . Fi 918 schematic front view
mheg t he sol der ba?gg' ? fsa?e§%%ﬁm?%ﬁciﬁr?ﬁ% R %h&%%ng an emboékme¢gg.
10is a sc t kGt n he lder. , are 20 sucked in the case
where a nBQE”% %glﬁéga%aii ﬁkM@ﬁﬂm@Pa%@g;%%?sﬁs a schematic front view when
the sugjion is ignspecked 4 ' ; |

o rignspesseqd é&éﬁ%&?@@ﬁs@leﬁr@f the same ap*{%%:%éa;z

S
a schematic front viéw when the so are nounted | e
case. - Fig. 3 is a side view of a masking plate moving mechanism;

=\ o

Fig. 4 is an explanatory diagram showing a relationship
.between a wafer and a mask;
Fig. 5 is an explanatory diagram showing a relationship
10 between the mask and solder béll suction holes;
Fig. 6 is a schematic front view when flux is supplied
in the case where a mask A is'uséd;
Fig. 7 is a schematic front view when the flux is
transferred and solder balls are sucked  in the same case;
=15 Fig. 8 is a schematic front view when the suction of-the o
solder balls is inspected in the same case;
Fig. 9 is a schematic front view when the solder balls
are mounted in the same case; |
Fig. 10 is a schematic front view when solder balls are
20 sucked in the case where a mask C is used;
Fig. 11 is a schematic front view when the suction is
inspected in the same case; and
Fig. 12 is a schematic front view when the solder balls
are mounted in the same case.

25



st _ o _ .
-DETAI LED -DESCRI PTI ON .OF THE PREFERRED ENMBODTMENTS o
‘Description will be made about an enbodi ment of the pr esent

invention with reference to the drawings.  Fig. 1 is a schematic
front view show ng an enbodi nent of an apparatus for. 5 nounting sol der
balls on a wafer according to the present invention, : and Fig. 2 is a
schematic plan view of the same. The sol der- bal | nounting
apparatus has a flux supply unit 2 having a flux transfer head 1, a

mask unit 7 having
maski ng pl ates 5% S REBIMENES and D are -
f ormed, an |nspecthon deV|Ce 8 f, erroneous solder-bal

suction, and a mouRFSSTARL1PR W hggéﬁg%gp%b°u§ ea(ﬁabQ%?me A
ncl udes .cas
SFhal o masPEEBelro st I8ai VS TR bptezerss FH ther aaswr%g%ﬁm W
' h at us
S op o GBRenat2® e bhr SIBACLABNNLS" QN oA EhE 08F o f A GRPRLS

The moupt i td 91y ey q£$P%%£§?ﬁ 29“9

to 12. LHJI’heRtg}al'?l gﬁflgdé conef%% 38?%? | oné %Jvm scﬁ'? present Jtlﬁ'eé:ot?"'dj

the nounti gagopegat Qoﬂ.ssheg%heﬁ'aﬂlcfsﬁl%na vietd ofS Ui Bdnfe f r@'ﬁ% ¥b We

flux is supplied’imediately after t start. The transfer 1 of

the flux sbaplymoahtidgi appadatus has SDfBlesﬁﬁﬁl%C@hiﬁ'ZWKE¢Eﬁ§W&HEEh£|LW
tray 21 and a wafer 12 on the nount stage 1 as shown by the arrows

|n Fig. 1, tbynaﬁaushead 1, a solder ball supply unit 3, a mount head 4, a

sol der ball supp

unlt.3 a_nDunt head 4. a

mask unit 7 having masking plates 5 and 6 in which four kinds of

10 masks A, B, Cand D are formed, an inspection device 8 for detecting
erroneous solder-ball suction,'and a mount stage 13. Although
a solder-ball mounting apparatus according to the present
invention includes a case where a single mask is prepared, and
an operatlon for performing mounting without using: any mask ~this -

15 embodiment shows a solder-ball-mounting apparatus :in which such . .-
a plural masks A, B, C and D are used selectively..

The mounting operatipn,steps in this embodiment are shown

in Figs. 6 to 12. The detaiied configurations will be described
in the order of the mounting operation steps. Fig. 6 is a

20 schematic front view when flux is supplied immediately after the
start. The transfer head 1 of the flux supply unit 2 is made
movgble vertically and between a flux tray 21 and a wafer 12 on
the mount stage 13, as shown by the arrows in Fig. 1, by means
of a not-shown driving mechanism. In the first step in this

25 embodiment, the transfer head 1 is moved down to the flux tray



of ‘a not - shown driving'nechénisn1 In-the:firsf steb'in'this-- 25
enbodi ment, the transfer head 1 is noved down to the.flux tray

-b5- 21 so as to be supplied with flux. ‘ The
wafer. 12 is disposed on the nmount stage 13 in advance .as shown in
Fig. 6. The nount stage 13 is nade novabl e by a driving mechani smin
the X-axis direction (vertical direction), inthe 5 Y-axis direction
(horizontal direction) and the [err]-axis direction , (rotation
direction) as shown by the arrows in the nount stage 13 in Fig 2.
The transfer head 1 supplied with the flux noves to the = wafer 12 on
the mount 2ia§e 8§, t&nfe: FupPlded WH&EDf fduXonto the 10 wafer 12. Fig. 7
shows the state at _the tine of .this step. The nmount head 4 is sucking

sol der. bal I's 9 whi FBet¥RIex dsisdisprsed on thenqynk stags A imadvance
Part "ouppl 95 LaTRES, F2' IBhS moin gfagd 130s RRdEROyabl e BS AT g
Cuct fon pi BEERERIER 3¥ LHE AoRY5 ﬁcifr?%ﬁéi‘ggu Y lER atpectidfyott idin 4,
and '”955 heys 9&%0& dé@éfor}@o&‘i%&x%%lhcﬂfécuo%]a%df ﬁl? %%;'éi‘ dﬁﬁ ol der

balls are |spose accor RYern

AT A HAC A e
13 in Fig. 2.

The transfer head 1 supplied with the flux mers to the

wafer 12 on the mount stage 13, and transfers the flux onto the

10 wafer 12. Fig. 7 shows the state at the time of this step. The

mount head 4 is sucking solder balls 9 while the transfer head

1 is transferring the flux.

The mount head 4 is made movable vertically and between. . .

the -solder ball supply unit 3:and the-mount stage 13, by means .. - -

- *15 of a driving mechanism, as shown: by the arrow above the mount head ~ .- ::

4.in Fig. 1. A suction plate 11 is attached to the lower surface -
" of the mount head 4, and in the suction plate 11, suction holes
10 for sucking the solder balls 9 are disposed in a matrix in
accordance with the wiring pattern of individual.chips as shown
20 in Fig. 5.
| This suction plate 11 is designed so as to be able to cover
a fraction of the wafer 12. .Since the wafer 12 is divided into
four piecés as shown in Fig. 4 so as to divide the mounting
operation into four in the illustrated embodiment, the suction

25 holes 10 of the suction plate 11 is formed to have a layout so



a fraction Qf. the wafer 12. Since the wafer-12 is divided into = four

pi eces as shown in Fig. 4 so as t.o divide the nounting - .operation into
four in the illustrated enbodinent;-the suction 25 holes 10 of the
suction plate 11 is formed to have a | 'ayout so o

- 6- ‘as to be able to cover a quarter of the wafer 12.

On the other hand, the masking plates 5 and 6 formed with - t he masks
A, B, C and D designed in accordance with the chip pattern ~of the
waf er 12 are prepared above the solder ball supply unit 5 3. Sone of the
suction holes 10 of the suction plate 11 are suction hol es 20 whi ch
do not req8Fr&Opkel akdEntPn§overhar angreer: wEmidies wafer 18. B C and D are
pl aced on the portions of the suction holes 20 whi ch_ do _not require’

bal | nounti ng to t ABrERS hentnethemasking plaggs 3 and fofepReAg Sltked

usel essly. C and D are of a size_ i n accordance

with Fﬁs ms&lﬁ!ﬁ Bn By gt@ﬁ%ﬁ?@q%l?lﬂ?g&r%?Q%@lﬁﬁ% FBlB@qﬁf@ptar

' t

every vaf ePTioRe HAPRE P2 ke ip el o ¢ e firE Sa0L Supply Wb de
(e T 5 Sean %gsﬁlﬁga%’%Btdf@naps%o%m%%euiaﬁ%gsﬂ%;t”f@&gks

f our tlrres I's there Yy to prepare oar™;
as the mish%lés D wﬁléﬂ‘ii@no@qyg#:i e bA18Mdunti ”mi:'@?}xie e TR dY
patterns (masks A and D) are for d‘z rh Ift%Tt and right’ {o['\?one
maski ng pl atepp ¢ rard © aze SPaéédton hﬂxe porti¥AsTBEKLHE Hhét £5n h&Kks Save
four masks A, B, C and D.
th.ch do not require ball mounting to thereby prevent the solder
balls 9 from being sucked uselessly.
10 The masks A, B, C and D are of a size in accordance with
the suction plate 11, and the number.of the masks to be prepared

| is equal to the number of times of useof the suction plate 11

for every wafer 12. In the illustrated embodiment, the wafer 12

is divided into four as shown in Fig. 4,.and mounting operation .- : .

15 is per'formed. four times. It is therefore necessary to prepare. : - - :=

four kinds of masks, as the masks A, B, C and D. - However, in this
embodiment, two masking patterns (masks A and D) are formed in
the left and right of one masking plate 5 in Fig. 2, so that the
two masking plates 5 and 6 have four masks A, B, C and D.

20 | ' The masks A, B, C and D are opened at places where balls
are to be mounted on the wafer 12, and closed at places where balls
are not mounted. Although the masking plates 5 and 6 where the
masks A, B, C and D are formed are preferably thinner than the
s_ize of solder balls to project over the lower surface 6f the mount

25 head 4 when the solder balls are sucked in the suction holes 10,



20, . -~ The masks .A, B, C and D.are opened at places where balls

are to be nmounted on the wafer 12, and closed at ptaces where balls

are not nounted. Although the masking plates 5 and 6 where the - masks .
A, B, Cand D are forned are preferably thinner than the si ze of

- solder balls to project over the |lower surface of the nount 25 head 4
when the sol der balls are sucked in the suction holes 10, '

-7- S _ there is no problemif the masking plates 5 and 6
ar e ‘sonmewhat t hi ck. , The masking plates 5 and 6 are
~used when solder balls are . to be sucked_and when nissing balls are
det ect ed bfh@rghdsono: pgoblem ifsgbet mafkingi pdagesTheandshi agepsemeshst and
6 are exchangeabl e automatically or manually. - When
sol der bal t8i&% to be sucked as shown in Fig. 7, ~ the nount heaﬂ 4
first noves down toward the nmask A of the maskin late 5. At the
sane tine a ball s g%a’@?%b??i%fﬁ%séfaf‘ ed ?(ﬂq:lgged H@eﬁﬁpqldﬁFpBP}lﬁn?¥e3
noves. up toward the sk f the maski | at e 5, .The sol der. ball
suppl y Eni I%OBLFssg?%%gr%mQ B-& S8 gaé{zﬁyare deteghed hy MegRsPEytRS

To a pridetarBoRea Baevids & The papkipgplate s Ban € Seb Sithingip e

After that auttl&ﬁla@%tllgﬁ%%lmljagltugﬁlif“'ﬁks the solder balls 9 from

t he-bal | -storage porti only necessary ones of the suction

hol es 10 as shown @Rehl So1der balls Ak PBUBE BEafed hs SRARRCIROFiQ. &y .

not - shown vacuum sucti on : apparatus as a negative pressure source for

sucking t th_%Oﬂld@ﬁt head 4 first moves down toward the mask A of the masking
platé 5. At the same time a ball storage portion 31 of the solder

10 ball sulﬁply unit 3 moves up toward the mask A of the masking plate
5. The solder ball supply unit 3 is also made movable vertically
and horizontally as shown by the arrows in Fig..1.

The masking plate 5 haé moved to a predetermined position
. before the solder balls 9 are sucked. After that, the mount head .
' ©.15 - 4 sucks the solder balls:9 from the -ball_-rstorage portion-31 into.
only necessary ones of the suction hbles_ 10 as shown 'in Fig. 5.
The mount head 4 is connected to a not-shown vacuum suction
apparatus as a negative pressure source for sucking the solder
balls 9 into the suction holes 10.

20 : Successively, as shown in Fig. 8, the mount head 4 which
has sucked_ the solder balls 9 stands still together with the
masking plate 5 while the solder.ball sﬁpply unit 3 moves down
and the inspection device 8 for detecting erroneous solder-ball

suction moves to a position under the mount head 4 and the masking

25 plate 5.



balls 9.into the suction holes 10. 20 . Successi vely, as shown in
“Fig. 8 the nount head 4 which = - has sucked the solder balls 9 stands
still together with the -masking plate 5 while the solder. ball supply
unit 3 noves down and the inspection device 8 for detecting erroneous.
sol der-ball . suction noves to a position under the nount head 4 and
the masking 25 plate 5. : o o - 8-

When an error in sucking is inspected and it is confirnmed that the

sol der balls 9 have been sucked in all the suction holes 10, only the
mount head 4 noves toward the nmount stage 13. On the way of novenent,
a doubl e-bal | err dthen annepeer di Buckdagsis imsgiectead padsihsier comfiizmed
doubl e-bal | inspection nmethod is a known techni que, and the

descri pti drhathdheofoildermeakis Sehaiet bean jeked in all the sugidien Relgsove
I nspection term nates nornally, the nount head 4 separated fromthe

mask A noviddr t(RLY Jdg MBHG thawoves togand fhe gaunt §a9fhdit- heRd 4
i s positiagned, the unt . head _1Q 4 .noyes.down and mpunts th ol der balls
0 oh the. VB waY 0% Bovensitiy, a dopbaes ba L BTl n WAARREESS, RE HEARS, ng
‘oper at i.on ed. $he pattern i he mask,A corr ndi ng,to a -
Quar tep part & Tinegefhat oAl Solniad 1 Fgp3t oRhEERBA"S Wipduh
nount i ng ' 0 : . t s B,
Cand b1 el Qi ¥he Bk R PRELS,E 33 Ehet 350pB G g HRRES ©
mounting oper ati OfRASeHe UMb P iBRYedtidd tkPRinates normally, the mount
head 4 separated from the mask A moves to a position above the
wafer 12. After the mount head 4 is positioned, the mount head
10 4 moves down and mounts the solder balls 9 on the wafer 12, as
shown in Fig. 9. In such a manner, the mounting operation based
- on the pattern using the mask A corresponding to a quarter part

of the wafer 12 divided into four. . ...

.Next, mounting operation on the rest quarter parts based - . .:. - ..

.15 on the rest masks B, C and D is performed in the same manner. : Figs.:. - -
10 to 12 show the mounting opération based on the mask C. -In the
mounting operation with each of the masks B to D, the step of
transferring flux to the wafer 12 is omitted because it has been
already performed in the mounting_ operation based on the mask A.

20 Fig. 10 is a schematic front view when solder balls are sucked
by means of the mask C. Fig. 11 is a schematic front view when
the suction is inspected in the same case. Fig. 12 is a schematic
front view when the solder balls are mounted in the same case.

The change of a mésk is performed by the movement of the

25 masking plate 5 and the movement of the mount head 4. The mask



rmuntlng operation with each of the masks Bto D t he step of
-transferrlngfluxtothe wafer 12 is omitted becauselt has been o
al ready perfornmed in the nounting operation based on the mask A. 20 Fi g.

10 is a schematic front view when sol der balls are sucked by means of
the mask C. Fig. 11 is a schematic front view when. ~the suction is :
i nspected in the same case. Fig. 12 is a schematic front view when the
solder balls are mounted in the sane case. : The change of a

mask is perforned by the novenment of the 25 nasking pl ate 5 and the
novenent of the mount head 4. The mask’

-9- unit 7 havmg (et maskangnplatbes fasikidng ¢ sthewrb iandl8ni &n Fhigwn in
plan in Fi 2, and shown in side in Fig. 3. The nmask unit 7 is

arr anged sgl and SF%‘&B imsS AR IdhT g attes ThanBaskaeniehbdig @rrangetbsol4
can be lid in the direction of arrowin Fig. 2 by means of an

act uat or tgatlghe masking platesys;3nd g et t‘?fe Fpsidder Jd) qambhe

bet ween the sk n erforned, by t eration of the

act uat or 1”3 t}ﬁ\nqltﬁﬁcﬁ:g‘ P\géﬁ IOHLRdSRE: B BRChanestuater
masks R a g_l A is perfornmed by adjusting the armunt of “'novenment of the
nount Read 4 According to the present invention, a mask

10 :
for covering se2tARInfRAc ] k12 HOLES A HnB% Hnd'BYAELE Lo b

necessary t o noun I'S prepare n acco

workpi eceé ¢ and ¥ §8 pesBechelOby @Bgnbpgﬁ‘ﬂlb'ﬂ %' theSakigahgl hssuction

hol es
Switching between the masks B and C and between the masks D and

A is performed by adjusting t:he amount of movement of the mount

10 head 4.

According to the present invention, a mask for covering
solder ball suction holes in portions where it is not necessary .-
to mount solder balls is prepared in accordance with a workpiece
with respect to a mount head in which solder:ball suction holes -

- 15 are arranged in a matrix, so that mask is used in accordance with -
necessity. Accordingly, it is possible to cope with a change of
a mount pattern without exchanging a suction plate or exchanging
a lower end portion of the mount head itself in accordance with
the mount pattern.

20 ' Further, when a plurality of masks are prepared so as to
be used selectively, it is possible to cope with a larger change
of amount patternwithout exchanging a suction plate or exchanging
a lower end portion of the mount head itself in accordance with
the mount pattern.

25 Moreover, when solder balls have been mounted on a wafer,

- 10 -



15 are arranged in a natrrx S0 that nask i's-used in accordance mnth

necessity.. Accordrngly i's possible to cope with a change of . a
nount pattern without exchangrng a suction plate. or exchangi ng a

| ower end portion of the nmount head itself in accordance wth: t he
nount pattern. 20 - Further, when a plurality of nmasks are prepared
so as to - be used selectively, it is possible to cope with a | arger
change of a nount pattern without exchanging a suction pIate or
exchangi ng a lower end portion of the nount head itself in accordance
wth the mount pattern. 25 Mor eover, when sol der balls have

been nount tHe@pPprarafug is operated while the mask is removed from tHé mount

the apparatus is operated while the mask is renmoved fromthe nount
head. AccohﬁﬁﬁglyAC¢Qr¢%P$%%e|%#elﬁcP?ﬁ%%@#@ tPepregRntrthe mask from
interfering wth the sol der balls.which have been nounted.

In such a Fﬁﬁ#erFPgrglﬁﬁs§Fﬁl§°%Se€oB§1%FtWhéﬁbdéﬁvﬁabﬁen mowth%nnnrng

I mb f chi t
he munr oot on 1 £ A BSapferS b5 pfet thFe it Sope with S en BRI

h the i_nventi on_has been

Soscr Soa fbubiflg' 8HPa Large pymber of, GRS OB Py WAl Hedrd b’ In
par ti cul aryiicibnl Sy crblmglBSCEshod {03 ARPT 9390 gheelprure, dothe

preferred Tormc han

the conbi n@{tRMmounting SAULAE’@REEFERL QT 18ApLS W thout departing from the
spirit and

-

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

the scope of the invention as hereinafter -claimed.
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the scope of t he |nvent|on as herel nafter cl ai med. 'V\HAT IS

CLAI MED | S: 1. An apparatus for

nount i ng solder
on a wafer, conpri si ng: ~a nount he

negative pressure source and p.r ovi ded with sol der aﬂmrmnmﬁﬂmmm

which are arranged ina 5 nmaxtrix in a lower surface théredf #n s =«
accordance with a wiring pattern and the nount head nounts the sucked
sol der balls on the _ mafer wi t hout sucking any other solder balls in

t he "suction hol es whi ch have been covered; and a mask
for covering said solder ball suction holes in 10 portions where it is - -
not necessdAT dSEILAIMERe ISc| der balls in ~accordance with necessity
when the sol der balls are to be nounted. 2. An appar at us
for mounting sol der balls according to claim1, wherein at |east when
sol der balls have been nounted 15 on _the wafer, said apparatus is
operated while sai d-mask | ANARRAKATUS fOr MORAtIAIHSABART onawafer,

3. An appar atys for mounting sol der balls according to claim1,
wher ei n saFMPESR G ? th| nner than a size of the soI der 20 balls to
proj ect_over the | qwer rfaadi saltd rrgunt hea t he sol der
balls ate sucked if ’E%?‘a NS FORREL LEAEP oh RS ve Pressure source4and
An appar at [yaRu g r I f.er s . . 25
bt PelEoRIHAR PLERISSRAE L bP Sy IR, wgcp, BOTPRERLATE0 AR o

SHEET

10

15

matrix in a lower surface thereof in accordance with a wiring
pattern; and |

a mask for covering said solder ball suction holes in
portions where it is not necessary to mount the solder balls in.
accordance with necessity when the solder balls are to be mounted.

2. An apparatus for mounting solder balls according
to.claim 1, wherein at least when solder balls have been mounted -
on the wafer, said apparatus is operated while said mask is removed .
from said mount head.

3. An apparatus for mounting solder balls according

to claim 1, wherein said mask is thinner than a size of the solder

20 balls to project over the lower surface of said mount head when

the solder balls are sucked in said solder ball suction holes.

4. An apparatus for mounting solder balls on a wafer,
comprising:

25 a mount head connected to a negative pressure source and

- 12 -
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-12- . : provi ded Wwith sol der: bal | suction holes whi ch are -

arranged in a matrix in a | ower surface.thereof ”“Immlu" ﬂ“/mll
W ring pattern; and : . aplurality of

sai d solder ball suction 5 holes'in portions where. it iS not necessary
to mount the sol der “balls, so that said masks are selectively used
for mounting the 'sol'der balls. : 5. - An apparatus for
mounting sol der balls according 10 to claim4, wherein at |east when
‘sol der balls have been nounted on-the wafer, said apparatus is
operated while said masks is ' removed from said nmount head.
6. An Rppuidedswibh selder Rpldoisuet iom bhelgscwhdrchgaresarrangediin 4
wherein said mask is thinner than a size-of the sol der balls to
proj ect ovBALLRE LBwer lOWPFaBBrépCEathersodt IRcaGoRraance withe asaigdng
ball s are sucked in said solder ball suction holes. 7. An
appar at us P8Ft ﬁﬁBﬁtPHé sol der balls according 20 to claim4, wherein
nunber of said masks toéa_tpregare - u

i

operation for ever$ R Masks Verln@fﬁ%?%%gﬁga?gﬁﬁg%ﬂgﬁfg%
sol der §)al 1181 a0 f?\gggfiions wh <—:[T”3.‘l:I i' ngo§t Sgéeggaryzéo mount thgr%q%’l ng a

nmount Head connec nega ve pressire
REPLACENE'\Eaft@,E so that said masks are selectlvely u&éd for mounting the

solder balls.-

5. An apparatus for mounting solder balls according
10 to claim 4, wherein at least when solder balls have been mounted
on the wafer, said apparatus is operated while said masks is

removed from said mount head. - -

6. An apparatus for mounting solder balls according -
‘15 to claim 4, wherein said mask is thinner than a size-of the solder - : .=,
balls to project over the lower surface of said mount head when

the solder balls are sucked in said solder ball suction holes.

7. An apparatus for mounting solder balls according
20 to claim 4, wherein nﬁmber of said masks to be prepared is equal

to number of mounting operation for every wafer.

8. A method for mounting solder balls on a wafer,
comprlslng steps of:

25 preparlng a mount head connected to a negatlve pressure

- 13 -
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source and provided w th sol der .ball s_u_ct.i on hol es whi€h a 8- : arranaed'
in a mtrix in a lower surface thereof in accordance w

bl e Wi thout ‘Sucking any other sol der bal Is 11 the E‘E}Lmlllll mm Wil

whi ch have been cover ed; - covering said sol der “bal I "suéti &n
holes in a portion mhere it is not necessary to nount the sol der
balls in accordance with- necessity when the solder balls are to be
nournit ed; sucking the solder balls in said solder ball suction
holes 10 whi ch are not covered; and nmounting the sucked
sol der bal ESugFet padwarevided with soldergball suayt ireat Hhedl s rwhiioanta ey

sol der ‘balls accordlng to ~claim8, wherein at |east when solder balls
have been ABEARGEdOHR fH“atrlKHél Ackarer sardass! teerenf |insaccrodangeesith e
not cover ed - A nmethod for nmounting solder balls on a
waf er, 8&5&P95?ﬁ§t§F8ps of preparing a nount head

connected to a negatlve resstisoigﬁF sour ce agﬁ} rovi.ded with sol der

bal | suction hol esSRRFEARE SRR é?f’g]e]dsPﬁt&° }r%s iR 3 PPEhdPadherr e
th fg r at.t . .
seFtrag'?l vgry%ggge%é%ggségﬂ 58r1%%5?|r: @g%%o ibgjls in accﬁrEﬂlﬁT%IWJﬁp of
t e r n 2 r balls
Bhcki ng thoeeephishpufiph RRECERTEr BallTerdl Sl e moste® *ilin are
‘hot cover ed; and sycking the solder balls in said solder¥hIl suction holes

which are not covered; and

mounting the sucked solder balls on the wafer.

10
9. An method for mounting solder balls according to
claim 8, wherein at least whén SOIder.balls have.been.moﬁnted on
the wafer, said solder ball suction holes are not covered.
15 .. 10. - A method for mounting solder balls on a wafer,;

compfising'steps of:

preparing a mount head connected to a negative pressure
source and provided with solder ball suction holes which are
arranged in a matrix in a lower surface thereof in accordance with

20 a wiring pattern; and

selectively covering said solder ball suction holes in
a plurality of portions whefe it is not necessary to mount the
solder balls;

suckingthesolderballsinsaidsolderballsuctionholés

25 which are not covered; and
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mount | ng the sucked sol der . balls on the wafer I l_L___An_appaLa{—ue——

for mpunting-sol der balls accor di ng to ‘cl'ai m 10, V\/nerel n at | east when

sol der balls have been nounted on the wafer, sai d sol der bHIIIIﬁ"‘l“l“"\""HmH

are not cover ed. . , _ M s
REPLACENMENT SHEET - c- 15 - .

5

mounting the sucked solder balls on the wafer.

11. An apparatus for mounting solder balls according
to claim 10, wherein at least when solder balls have been mounted

on the wafer, said solder ball suction holes are not covered.

\
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