DESCRIPH‘E;-SCLDER BALL SUPPLY DEVI CE Background of the Invention Field of
the [hvention The present invention relates to a sol der baII'suppFV’ﬂ#@Fe%?
whi ch can supply a |l arge nunber of prelimnary solder balls, which are used
for fixing tip parts of surface-nmount-type to substrates, .to the substrates
at orfé-time. Background Technol ogy Al opg with advance in technol ogies in
recent -years, 1Cs are highly integrated than ever and there is a tendency
of increase in the nunber of input andpserp®rIOEr M nals on the | Cs. These

i nput and output termnals are also mniaturized due to mniaturization of

| C chips. Such input and out putSOLEER BALI. SUPPLYXBBVOAEt he four corners of

| C packages or provided on the back of the packages. In the case of IC
chi ps havi ng i Bagkgaegnguofuttheedmvealtéoon t he back of a package, a nunber
of plated through-holes are provided on the back. Prelimnary solder is
supplied to th&lgls: of ttheolgNendioa to fix the

The present invention relates to a solder ball
supply device which can supply a large number of
preliminary solder balls, which are used for fixing tip
parts of surface-mount-type to substrates, to the
substrates at one time.

Background Technology

Along with advance in technologies in recent years,
ICs are highly integrated than ever and there is a
tendency of increase in the number of input and output
terminals on the ICs. These input and output terminals
are also miniaturized due to miniaturization of IC chips.
Such input and output terminals are fixed on ‘the four
corners of IC packages or provided on the back of the .
packages. |

In the case of IC chips having input and output
terminals on the back of a package, a number of plated
thréugh-holes are provided on the back. Preliminary
solder is supplied to the plated through-~holes to fix the
input and output terminals to the circuit board by the .
solder to ensure conductivity between them.

One metﬁod of supplying solder to plated through-

holes on the back of packages is printing a creamy solder
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-1 hput and”output termnals to the circuit board by the solder to ensure
conductivity between them One nmethod of supplying solder to plated

t hrough- hol es on the back of packages is printing a creany sol der -2 by
screen printing. Another nethod conprises taking solder balls out of a
storgge section using a vacuum pi ck-up instrunent, di ppi ng these sol der -
balls in a flux, and supplying themto 4he circuit board (USP 5, 088, 639).
The screen printing involves sol der-drawi ng, a phenonenon in which a

vi scous cr eampbgpoickeen sphinninghenAserizen natipxt| eaimpyf fse Beaiusrg sone
projections produced by the creany solder are too small or too large, it is
difficult to comkdemtPadlbapprty af pt eSeoraeRl SERKAAN OfSiT dervafWdn |f the
projections are too |large, the amount of the solder creamjs |arge_and this
sol der cream rRiCKOMR abAS FRERR herdLPREMY ARSI MPHAT oWt v2 pFlithed

I nput and output termnpals. This ma hor i reuj
;| ggt r odes. N paund suppPle.ng thém to ytt?gugiercsuft tbc%rdcu(lt}SPbeg ,\,\63&?, 639).

The screen printing involves solder-drawing, a

-~ -

phenomenon in which a viscous creamy solder is drawn when
screen is peeled off. Because some projections produced
by the creamy solder are too small or too large, it is
difficult to constantly supply a prescribed amount of
solder cream. If the projections are too large, the
émount of the solder cream is large and this solder cream
may contact the other creamy solder in the narrowly |
pitched input and output terminals. This may cause short
circuit between electrodes.

On the other hand, because the method proposed by
USP 5,088,639 retains solder balls in a storage séction,
solder balls may not be sufficiently adsorbed by the -
vacuum pick-up instrument, if the number of balls to be
picked-up are large when these are taken out from the
storage section.

In addition, because in this method the solder balls
are dipped in a flux as they are adsorbed in the wvacuum
pick-up instrument, the flux may be adhered to adsorption
nozzles of the vacuum pick-up instrument. This may cause

malfunction in adsorption of solder balls, and requires



On the other hand, because the nethod proposed by USP 5, 088, 639 retains
~solder balls ¢tn a storage section, solder balls may not be sufficiently .-
adsorbed by the vacuum pick-up instrument., if the hunmber of balls to be

pi cked-up are | arge when these are taken out fromthe storage section. In
addi t3 on, because in this nmethod the soBder balls are dipped in a flux as
they are adsorbed in the vacuum pick-up instrunent, the flux nmay be adhered
to adsorption ﬁ@@gpégtoﬁlenelngcednvpcuumuplchsupumantruMﬁn§ may cause

mal function in adsorptlon of salder balls, and requires 3 frequent

cl eani ng of vacuum Pfck! QECtn§FrGﬁﬁnpreﬁﬁnébPéH?né#OﬂhéspFB%EﬁfOFﬁvEﬁt|on
Is therefore to prqvide su nmet hod ,wi t hout . t hese oblens

a | der
particul arly, RTSyidera sﬁﬂgaﬁrnﬁPHB Yb?eﬁﬁpéhwétPSPQetﬁﬁﬁﬁePr leBfder

ball s can be certai,nl plied t hout c usin hesi on.of fl ux to t he
vacuum pi ck- up PRY Sﬁ ﬁgﬁﬁg a so&her supp Y meghog E ﬁlcg f :

number of solder balls can be certainly supplied without
causing adhesion of flux to the vacuum pick-up .
instrument.
DISCLOSURE OF THE INVENTION

The solder ball supply device of the present
invention comprises a discharger in which solder ball
holding cavities are provided matrixwise, a head section
with a number of air suction holes provided at the same
pitch as the solder ball holding cavities in the
discharger, and a solder ball supply means which takes

“out a large number of solder balls at one time from

solder ball holding cavities at the head section to
transfer and supply them to the substrate boards. This
construction ensures rapid supply of solder balls,
significant improvement in the workability, and mass-
production. In addition, the structure in which solder
balls are stored matrixwise in the discharger makes it
possible for the solder ball supply device of the present
invention to be adaptable to a variety of patterns.

The solder bail supply device of the present
invention may be further equipped with a flux dispenser

in which nozzles are provided in the same pattern as the



DI SCLOSURE OF THE | NVENTI ON The sol der ball supply device of the present

i nverition conprises a discharger in which solder ball holding cavities are
‘provided matrixwi se, a head section with a nunber of air suction holes
provided at the sanme pitch as the solder ball holding cavities in the

di scifarger, and a sol der ball supply mgans whi ch takes out a |arge nunber
of solder balls at one tinme fromsolder ball holding cavities at the head
section to transfer and supply themto the substrate boards. This’
construction easur esctdpndhedpgl wnotheoheed batkspnsognséldent babpr ovenent
in the workability, and mass- production. In addition, the structure in
whi ch sol der bauplar @eansneandnwhiiohi Supphiekefdnschargethankesrds at
possi bl e for the solder ball supply device of the present invention to be
adapt abl e to aopgritdine Bripa: ter §8e sHeprdyl aér thal FoLdepl Hadtei ceThLst he
present invention may be further equipped with a fl ux dlsgenser I n which
nozzl es are pr GPPGEFULHLIPRe CERNRTRYLNEr fhgs Tipg from bein adhered to

the solder ball head, thus preventing malfunction of the
nozzles in the adsorption of solder balls.

Furthermore, the devicé of the present invention may
be provided with deep recesses in the carrier which
functions to move substrates. IC chips carried on the
substrates are held in these recesses so that input and
output terminals of the substrates can be positioned at a
specified height irrespective of the thickness of the IC
chips. Alternatively or in addition to this, the
discharger may be provided with groups of solder ball
holding cavities matrixwise, with each group having
different pitches from others. This construction ensures

| the solder balls to be supplied to various types of
substrates with IC chips having different thickness or
input and output terminals with different pitches, making
it possible for the device of the present invention to be
adaptable to a small-scale production of various types of
products.

Furthermore, the device of the present invention can
be constructed such that a robot for supplying flux acts

also as a robot for supplying solder balls, by



4 air suction holes in the head section of solder ball supply neans, and
whi ch supplies flux onto the boards at one tine prior to the supply of t he
sol der balls. This construction can prevent the flux from-being adhered to
the sol der ball head, thus preventing mal function of the nozzles in the
adsofption of solder balls. Furthernorge, the device of the present

I nvention may be provided with_deep recesses in the carcrjer mhlgh functions
to nove subst§§@€§th€l¥hPB§ é&FFFEétGAYtH§5§EEéFQaFE§ £+8xnBeadi ATt hese

recesses so that in f the bstra

positioned at & esﬁ@@HFFe ngbﬁ Pe§ 5?98 % Fﬂzgtﬁ?éﬁﬁess gfsthe IC
chips. Alternativel add n.to this schar ge ded
with groups ofTS8FE rgbglPVESFgﬁ éegéﬁﬁthsbﬁaprg zmpanﬁhngé%gfgfgﬁgl ©
having differ m ot hers. This construction ensures the sol der
ballsgto be sgg Rh%§ggﬁsépgous types of subst?atgs Qnth Iéych?ps hailng

di fferent thickness or 'n@ﬂ&E@”ﬂEQEkE@&Ibﬁran§h§ pRARINEEf erent pitches,
making it possible for the device of the present invention to be adaptable
to a small-scale progushi anief aVplhaes vikpesrothe first embodiment of
the solder ball supply device according to the present
invention.

Figure 2 is a longitudinal section across the
shorter-length direction of a conveyer and a substraté
transfer means.

Figure 3 is a longitudinal section aiong the longer;
length direction of the substrate transfer means.

Figure 4 is a rear plan view of a flux-dispenser.

Figure 5 is a partially broken expanded view of a
solder ball head.

Figure 6 is.a cross-sectional view of a solder ball
head container section and a failed ball reclaiming tray.

Figure 7 is a plan view of a solder ball discharger.

Figure 8 is a partially broken cross-sectional view
from the side of the solder ball discharger.

Figure 9 is an enlarged cross-sectional view of
solder ball holding cavities in the solder ball
discharger.

Figure 10 is a plane view of the second embodiment

of the solder ball supply device according to the present



products. Furthernore, the device of the present invention can be
constyucted such that a robot for supplying flux acts also as a robot for

suppl’yi ng sol der balls, by 5 selectively and alternately inserting the
flux head or the sol der ball head to the head of this robot. This ensures
the averall device to be built conpact, gsmall, and i nexpensive. BRI EF

DESCRI PTION OF THE DRAWNGS Figure 1 is a plane view of the first

enbodi ment of the solder ball supply device according to the present

i nvention. Figureentiang |ongitudi nal section across the shorter-length
direction of a conveyer and a substrate transfer, neans. 1gure 3is a

| ongi t udi nal secti %Hﬁﬁgl}H%)I%ﬁﬁﬁﬁ Tl IR AW JFS HePRRbst rat e
transfer means; I OUER, ¢ h8ad 488 e PRV SISl 2 {4 e S SRS NP s
shows relationship among the robot head, solder ball head
and air suction holes’ head.
BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the present invention will be
described in detail by referring to the drawings.

Figure 1 is a plane view of the first embodiment of
the solder ball supply device according to the present
invention.

This solder ball supply device consists of a
substrate transfer means 100 which can move along
conveyer 10, a flux supply means 200 positioned near the
upstream side of conveyer 10, solder ball supply means
300 positioned near conveyer 10 on the downstream side
than the flux supply means 200, and a control means 400
which controls relative movements of these means 100, 200
and 300.

The conveyer 10 in this embodiment functions also as
the conveyer for reflow-type soldering device, so that
provided on the upstream sidé of the flux supply means
100 are a substrate delivery means 20 and electrical
check means 30, and on the downstream side of the solder

ball supply means 300, an image processing means 40, a



Figure 5 is a partially broken expanded vi ew of a sol der ball ‘head. Figure
6 is*a cross-sectional view of a solder ball head container section and a
failed ball reclaimng tray. Figure 7 is a plan view of a sol der bal

di scharger. Figure 8 is a partially broken cross-sectional view fromthe
siderof the solder ball discharger. Figure 9 is an enl arged cross-sectiona
vi ew of solder ball holding cavities in/the solder ball discharger. Figure
10 is a pl ane veéhowf fupaasechbfd endiodi swhstoite hiischarge MeIns Hht v

devi ce according to the_present invention. Figure 11(a showf
rel ati onshi p anong ¥aBelBhothRehduxf FuRphymeand 40a s‘é%s%‘? L[dehd Figure

11(b) shows relationship anong t robot . head, sol der, ball head and air
suction holes'bﬂééd?uBEET NEE%ﬁFEﬁPC?F@N@W&?fEﬂf 1 HVERE GFEDOdi ment s

of the present ipvyention will be _. . .
P soggergng device. This construction ensures the use of

the control means for controlling actions of the reflow
soldering device as the contrxol means 400.
Substrate transfer means

Figure 2 is a longitudinal section across the
shorter-length direction of conveyer 10 and substrate
transfer means 100 and Figure 3 is a longitudinal section
along the longer-length direction of substrate transfer
means 100.

As shown in these figures, the substrate transfer
means 100 is mounted on a belt 12 which moves along rail
11 for conveyer 10 and equipped with a carrier 110 which
moves together with the belt 12.

Recess 111 are formed on the surface of the carrier
110. Substrate 1 carrying (sealed) IC chips thereon is
installed on carrier 110, with the (sealed) IC chip side
la being held in the recess 111 and the input and output
terminals facing the surface. 1In this instance, the
substrate 1 is fixed to the specified position in carrier
110 by engaging positioning pins 112 to projecting from
carrier 110 to holes lb provided in the substrate 1.

The recesses 111 in carrier 110 are so deep that a

variety of IC chips sealer la with different thicknesses



described in detail by referring to the drawings. Figure 1 is a plane view
of thesfirst enbodinent of the solder ball supply device according to the
present i nvention. This solder ball supply device consists .of a substrate
transfer means 100 which can nove al ong conveyer 10, a flux supply means
200 positioned near the upstream side of 8onveyer 10, solder ball supply
means 300 positioned near conveyer 10 on the downstream side than the fl ux

supply nmeans 200, and _a contrql neans 400 whi h COHtrO|S'rﬁﬁatlﬁg novenent s
of these means 866 hedd T83%: FRe 2CorPePaR iS thet RPELBABOYI Rént

f I h fl |.d h
provi ded on & ho SHBSLFER &1 48 G PHECHE N CCHRRRy SFEANE 180 KPACRNETHs Prat o

el e Y oroan et lssles nicel SHECRIRUIS Ge SR 0nbEadguystroam ol ce

reflow furnace 3Qs+a379ed SMPERYARdi19CRALYE KEBBESa8Rays a specified
height, equivalent to carrier 110, irrespective to the
thickness of IC chips sealer la. In this manner, by
always keeping substrate 1 installed on carrier 110 at a
specified height supply of flux by flux supply means 200
and supply of solder balls by solder ball supply means
300 can be always carried out at a certain specified
level irrespective of the types of substrate 1 (IC chips
sealer la). This makes it easy to work out programs for
actuating the flux supply means 200 and the solder ball
supply means 300.

When flux supply means 200 and solder béll supply
means 300 are moved to the position where the supply
operations are carried out, the carrier 110 is raised to
a prescribed level by a locator 13 which is installed
below conveyer 10 movably up and down to position the
carrier 110 in the longitudinal direction, as shown in
chain lines in Figure 2. 1In this instance, the
positioning pins 14 projecting from upper side of locator
13 engages holes 113 in the lower side of carrier 110 to
ensure positioning in the horizontal direction at the

same time.



Nanely, the flux supply nmeans 200 and the sol der ball supply neans 300 are
incorporated in the reflow soldering device. This construction ensures the
‘use of the control neans for controlling actions of the reflow sol dering
device as the control neans 400. Substrate transfer neans Figure 2 is a
| ongitudi nal section across the shorter8length direction of conveyer 10 and

sEbs'ltrate tlransfﬁr .?]ggf?%og%‘?nrg Flst(f:l?u;l’fe%;’lﬁl-s | ongi t di}:TaI esec.tion al ong
t he | onger-1 engt n T %ﬁ"rgfbéfr a?ﬁﬁf”te GBte A& hown in
t hese figures,_the t. ns. 100, i t

b oder oS ek ROl TR 00 RN 0

whi ch noves al™s g rarml equl rrier 110
of the carrierSHTE Yiners ot AEees (57 ML SRR WA s et oce
installed on cay el Miksthe (sealed) IC chip side |a being held in
t he recess 11I‘anU’ﬁHéig%ﬁUT'ﬁﬁd output termnals facing the surface. In
this instance, the gdbsiswh €ird #agdrteed O L& TRAG ML IDhdibts
carrier 110 by engagi ng positioning pins 112 to projecting from |
of robot 210, flux dispenser 220, dispenser cleaner 230,
dispenser checker 240, and dispenser holder 250.

Robot 210 consists of base table 211 located in the
neighborhood of conveyer 10, arm 212 which is mounted on
the base table 211 movably to the same direction to which
the carrier 110 moves (X axis direction), and movable
table 213 installed on the arm 212 movably to the right
angle (Y axis direction) of the direction to which the
carrier 110 moves.

The flux dispenser 220 is provided on the movable
table 213, movably to the up and down direction (Z axis
direction). As shown in Figure 3, the flux dispenser 220
is provided with a number of nozzles 221 on the under-
side thereof, so as to inject a suitable quantity of flﬁg
which is sent via feed pipe 222 from a flux tank which is
not shown in the figure. Nozzles 221 are designed to
take the same pattern as that of input and output
terminals on the substrate 1 which is transferred by
carrier 110. Figure 4 is a rear plan view of a flux

dispenser, and shows an example in which nozzles 221 are

provided matrixwise.



carrier 110 to holes |Ib provided in the substrate 1. The recesses 111 in
carrier 110 are so-deep that a variety of IC chips sealer la with different
t hi.cknesses are held therein, so as to enable the periphery of substrate
1 to be always | ocated around the periphery of the carrier 110. The
positron of the substrate 1 installed on éirrier 10 thus keeps always a
speci fied height, equivalent to carrier 110, irrespective to the thickness

of IC chips sealer la. In this manner, by alwa s&%ee in% substrate 1
install ed on carrier® BPW PG iies S Qfp PSR By & Hhat

| 200 and | v of, sal dey balls by sold L .suppl 300
Can bt always. it Aol e S L o1 s el BeESh ey R  BRHRI 0 1 ne
t f substrat | i TS JBKeS i t k out

ypes of -substrate %ié%@%ﬁo%lﬁleﬁ{ IR is E%%t'@% ARald tgﬁ%zéla%ﬁ“?r ou

prograns for actuating ux suppl y neans and the s supply

means 300. Wien,fdux Spblar MBan S A0G &y 19e 6 031 xS YRP DL sTRABHeH0 are

noved to the position where the supply
This dispenser cleaner 230 is to remove flux residue

adhered to nozzle 221 of dispenser 220 and comprises a
table 231 and a material 232 }ike cloth which is capable
of absorbing the flux and arranged on table 231, so that
the flux residue adhered to the tip of nozzle 221 can be
removed by pressing the nozzle of the dispenser 220 to
cleaner 230 prior to supply of flux.

Dispenser checker 240 is to check if the flux is
surely injected from nozzles 221 and is positioned
adjacent to dispenser cleaner 230. This dispenser
checker 240 is formed by a plate-like material resistant
to the flux, such as transparent or semi-transparent
glass or hard plastic. The check to ascertain whether
the flux is injected in normal way from nozzles 221 is
performed by injecting a small amount of flux from
nozzles 221 of dispenser 220 to this plate-like material
and observing the manner in which the flux is adhered.

This check may be carried out each time the flux is
supplied. It is, however, possible to do this check
after several times of flux supply, i.e., it is

sufficient to perform one check for several supplies of



operations are carried out, the carrier 110 is raised to a prescribed |evel
by a:l ocator 13 which is installed bel ow conveyer 10 novably up and down to
position the carrier 110 in the longitudinal direction, as shown in chain
lines in Figure 2. In this instance, tyfe positioning pins 14 projecting
from:upper side of |ocator 13 engages holes 113 in the | ower side of

' 110 h d h
(e, 0 car FEOF-110A4Y°BE PBLFRCENB)SanbEReF LBttt LHIPEEEYSEE Moyl ng
difTerent o1 2en80g,d80bh, depending gnct Efkgmggee;a&hfnsygasmﬂ Qaght ch

sol der balls are™si ure’1

supply means 200, CBESFéﬁcEegﬁeﬁog%hé thi&eQ'é?@”éﬁ%e%@gmghs[%ggtﬁﬂ%lo

cl eaner 230, dispense dlspense 250. Ro

consi sts of baasnkaél QnZJeﬁlhaceh@dfmxt Re Behabbar BPoenhaf opaRNEYEN o:0pyar m
212 which i s nounted on

automatic judgment using, for example, an image
processing means or the like.

Dispenser holder 250 is located outside the
dispenser cleaner 230 and dispenser checker 240 and is
designed so as to hold a plurality of flux dispensers
220.

The purpose of providing the hélder 250 for flux
dispenser 220 is to store flux dispensers 220 adaptable
to various types of input and output terminal patterns in
substrate 1, stand-by flux dispensers 220 of the same
pattern, and the like. This dispenser holder 250 has
almost the same construction as the container 340 of
solder ball head 320, shown in Figure 6, and in which
flux dispensers are held in the manner in which nozzles
221 do not interfere with holders (not shown in the
drawings).

Soldexr ball supply means

As shown in Figure 1, the solder ball supply means
300 consists of robot 310, solder ball head 320,
container 340 of the solder ball head 320, and solder
ball discharger 350.

Robot 310 consists of base table 311 located in the



the base table 211 novably to the sanme direction to which the carrier 110
moves (X axis direction), and novable table 213 installed on the arm 212
movably to the right angle (Y axis direction) of the direction to which the
carrier 110 noves. The flux dispenser 220 is provided on the novable table
213, novably to the up and down directjpon (Z axis direction). As shown in
Figure 3, the flux dispenser 220 is provided with a nunber of nozzles 221

th der- si.de .th f, t o _injecgt i.t abl tit fl
whi ch i 5 sent AITREEIORHE S SITESRT 1 1 EhAK IRARERRER SIS SMAN 1 t he

figure. hbzzlesb% 1ga%eoge§h%§ggy%§?ég§%ﬁh%§ﬁﬁggeeg%téﬁanwgzcéCat of 1 nput

and out put tefﬁ nal $7on the sl C ransSférre “Earrier
O e pEnR S R Ay St gBlaBySe cRRSsais o PreD
type of const yycllc@nods thdhich the carrier 110 moves (X axis
direction), and movable table 313 installed on the arm
312 movably to theiright angle (Y axis direction) of the
direction to which the carrier 110 moves.

The solder ball head 320 is provided on the movable
table 313, movably to the up and down direction (2 axis
direction). As shown in Figure 5, the solder ball head
320 is provided with a number of air suction holes 322 in
the air suction head 321 on the underside thereof. The
air suction holes 322 is connected to vacuum pumps (not
shown ih the figure), switch valves (not shown in the
figure), pressure sensor 330, and the like, via
connection'pipe 323.

The air suction hole 322 thus adsorbs or discharges
solder balls by air suction or air discharge, which is
actuated by the vacuum pump and switch valve.

When the internal pressure of air suction hole 322
is equivalent to atmospheric pressure, solder balls can
be released and discharged from the air suction hole 322
by their self-weight. 1If the internal pressure of air
suction hole 322 is raised slightly higher than

atmospheric pressure, solder balls can be discharged from



in conventionally used one can be used as said robot 210. D spenser cleaner
230 i.s | ocated near the place where carrier 110 for the supply of flux is
posi fioned. This dispenser cleaner 230 is to renove flux residue adhered to
nozzl e 221 of dispenser 220 and conprises a table 231 and a material 232

l'i ke ;cl oth which is capable of absorbingsthe flux and arranged on table

231, so that t fl ux residue adher to the ti f nozzle 1 can be

renoved by pregaenﬁﬁés%&f‘%ne%gget E’%zgji"?ﬁgnﬁslpggg_g ?Bécfs‘elg%éry_'ZSO prior to
supply of flux. Di spensgfe %f%%%kcerth%"co s!o%.dteg' %%ﬁ‘i% thnhB8 bbUXdis®rbukelih
I njected fromnozzles 221 and 1's positioned adjacent to di spenser cleaner

230. This di speRselond @ Qi rP4ddtS O hAEsDY23 Bbat 8ohbkeeHBLA kllen the
resistant to the“flux, such as transparent or sem -transparent glass or

hard plastic. Efm%gl?e_@f @ 1aeEe Hadils WhehkekssReyf,| UXel 8iknpeekadrien ipor mal
way from nozzles 221 is perfornmed by injecting a small amount of flux from

nozzl es 221 of cdngRetien $idd G23Nicknpleatted itkesorteri Balandealisgnoi 4g t he
manner in which the flux is adhered. This check may be carried out each
time the flux iraisedplabede the Stanhdaeerdevalpessi Phést prdsstlbes chhage
can be detected by the pressure sensor 330, and the fault
in the adsorption pf solder balls can be judged by the
control means 400.

The container 340 of solder ball head 320 is located
vis-a-vis the table 311 of robot 310 across conveyer 10,
and contains a plurality of solder ball heads.

The purpose of providing the container 340 for
solder ball heads 320 is to store solder ball heads 320
adaptable to various types of input and output terminal
patterns in substrate 1, stand-by solder ball heads 320
of the same pattern, and the like.

As shown in Figure 6, container 340 is provided with
head container hole 341, and the solder ball heads 320
are held in the manner in which solder ball head 321 does
not interfere with the container hole 341.

A failed ball reclaiming tray 342 is provided under
container 340. When solder ball head 320 fails to adsorb
solder balls, the solder ball head 320 is moved to head
container hole 341, whefe all solder balls adsorbed in

air suction hole 322 are discharged to the solder ball



after several tinmes of flux supply, i.e., it is sufficient to performone
check for several supplies of flux. Judgnent as to whether the flux is
injected fromnozzles 221 to the plate-like material in a normal way can be
perfornmed either by naked eye observation of the manner in which the flux

I s adhered by the operator or by automatfi4c judgnent using, for exanple, an
| mge processing neans or the |ike. D spenser holder 250 is | ocated outside

ool aPam o, Bl AG Heb e IS IS Eng 0ol ki nGe AN 3430 29

to hold a pIur§Fity _ _ he purpose o rovidi Ng't he
hol der 250 for it drPeiftlaizdl 1% @Skt ibhiy dbeReNigies22Q adaptable

to various types of input and output termnal patterns in substrate 1,.

stand- by flux gio%@%a%r TP lond @ paE Rt kb oraR@ rehakitse andhichus
di spenser hol dér 250 has al nbst the sane construction as the container 340
of sol der ball theadk32@®hes AW de shiadur.e ©f 2edrise Wihehplace where the
reclaiming tray 342 is positioned is not limited to the
underneath of the container.
Figure 7 is a plan view of solder ball discharger,
Figure 8 is a partially broken cross-sectional wview from
the side thereof, and Figure 9 is an enlarged cross-
sectional view of solder ball holding cavities in the
solder ball discharger.
The solder ball discharger 350 consists of a
discharge plate 351, a table 352 supporting the discharge
plate 351 ;n the manner in which it can freely swing, a
motor 353 which forms a swinging means, a swing axis
353a, rails 354 which is a means'for.reciprocally driving
the table 352 to the right angle (Y axis direction) of
the direction to which the discharge plate 351 swings (X
axis direction), crank mechanism 355, and the like.
The dischérge plate 351 is formed plane and
rectangular to the direction to which the discharge plate
351 swings, and provided along one side to the
longitudinal direction of the rectangle with a deep
groove acting as a solder ball reservoir 35la and on

another side a shallow groove which functions as a solder



flux dispensers are held in the manner in which nozzles 221 do not
interfere with holders (not shown in the draw ngs). Sol der ball supply
means  As shown in Figure 1, the solder ball supply neans 300 consists of
robot 310, solder ball head 320, container 340 of the solder ball head 320,
and sel der ball discharger 350. Robot 31f} consists of base table 311

| ocated in the 12 neighborhood gf con wnst ream si de

'lt)han rotl;f)t glo B‘Fli-ljlﬁﬁtg Epi;:?aﬂﬁaﬁ IEOO,Fggﬁ%’%gp’%%n‘f’lccheq g’o%'ﬁ%?'édt%ﬁ t he
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(X axis directi 3R noval : install ed he ar m movabl y
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nmovably to the yp-2pdnde¥Mndi f86t hORuKKefXb$ solder ball holding
cavities 351d matrixwise to the direction of Y axis.
Further, provided is solder ball rolling section 35lc
which forms a slope between groups of matrixes of solder
ball holding. cavities and the solder ball reservoir 35la.

Placing a number of solder ball holding cavities
351d matrixwise enables the device to be adapted to any
solder ball supply means 300 with any patterns, i.e., to
substrate.l with any input and output terminal patterns,
inasmuch as the holes are provided with the same pitch.

Further, if plurality groups of matrixes of solder
ball holding cavities witﬁ different hole pitches are
provided (in the Figure two types of these are shown},
these can be readily adapted to changes in the pitch of
input and output terminals in substrate 1.

These groups of solder ball holding cavities can be
arranged in other shapes than matrixes. Two or more
types of patterns corresponding to the patterns of input
and output terminals in substrate 1 may be provided.

A tapered recess 35le is formed in the bottom of
each solder ball holding cavity 351d. Further, joined

with the recess 35le is an air suction hole 351f, which

is connected to air suction-discharge pump, switch valve,



direction). As shown in Figure 5, the solder ball head 320 is provided with
a nunber of air suction holes 322 in the air suction head 321 on the
undersi de thereof. The air suction holes 322 is connected to vacuum punps
(not shown in the figure), switch valves (not shown in the figure),
pressure sensor 330, and the like, via comgection pipe 323. The air suction
hol e 322 thus adsorbs or discharges solder balls by air suction or air

di sch , Which i d by th '
niernal pressuted ori) {Eke( it et PR Bt ES RSN T
ressure, so . ' f ' '
hore-sze byt norpeietr Pl FrRERES, AIERTSHrcosur e of alt Suct on ol
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be di scharged from earr-suction nore rapidly and surely.

In the event thal,pp,dgs;fabhsuradned PEoAUSOEEsr IBalls with different

diameters in a stable manner. In addition, air suction
created by air suction hole 351f joined with the recess
35le enables solder balls to be firmly stored within the
solder ball holding cavities 351d. Furthermore, the
solder balls can be discharged without fail from thé
cavity 351d by discharging air from air suction hole
351f, when the solder balls are adsorbed by solder ball
head 320. | |

The section where solder ball .holding cavities 351d
are provided matrixwise is constructed a little bit
higher than the solder ball return section 351b, so that
there is a small step at the boundary of these two
sections. Solder balls to be returned collide against
thié step so that they can easily be diffused to the
direction (Y axis direction) perpendicular to the |
longitudinal direction of discharge plate 351.

Base table 352 is provided with a swinging axis 353a
which can swing by motor 353. Discharge plate 351 at
near the center thereéf is fixed by the swinging axis
353a. Accordingly, when the swinging axis 353a swings,

the discharge plate 351 mers like a seesaw to the



any one of air suction hol-es 322 for sone reason when the supply of sol der
ball s-is necessary, the air pressure in connection pipe 323 connected to"
sol-der ball head 320 is raised above the standard value. This pressure
change can be detected by the pressure sensor 330, and the fault in the
adsorpgtion of solder balls can be judged By the control neans 400. The

obot 310 acrosdoRSRVRRLTo RN IER, (R aEE BhrkhRiGN); ° RGRDEELF O O

heads. The purpgggtggfﬁrogggheggéh éggng QeEa§4Qw§Rgs§Q£ gragakheheads 320

Is to store sol apta e to vario types of 1 nput and

out put term nal HRALEhRLAY hadsuhéscéaxeee% aSt3R¢18Ys806€81L eﬁ&\éshsgds 320 of
the sane pattern, "and the |ike. As shown in Figure 6, container 340 is

prOV|ded W th heagtggmuahge&ohakgoa4éf aBdothgssol der ball heads 320 are
held in the manner in which solder ball head 321 does not interfere with

t he contai ner hol e 3#¢hrthAekrai badebabbleegbai isngotinegd 3davaslproni dafllunder
cont ai ner 340. \Wen sol der ball head 320 fails to adsorb solder balls, the
sol der ball head5320whichpiedptroviided to the direction of Y axis, and
connected to the link of the crank mechanism 355. The
base table 352 therefore moves reciprocally to the Y axis
direction and swings the discharge plate 351.
The solder ball supply device of the first
embodiments in the present invention having a
construction as described above is operated by
instruction from control means 400 as follows.
Substrate 1 is supplied from substrate delivery
means 20 in Figure 1 to carrier 110 on conveyer 10 and
set on the carrier 110. In this instance, as shown in
Figure 2, IC chip sealed section la of substrate 1 is held
in the recess 111, and the substrate 1 is fixed at a
specified position by the engagement of the hole 1b on
substrate 1 and a positioning pin 112.
Next, the electric characteristics are tested by
electric check means 30. In the event that any
abnormality is found by the electric check means 30,
substrate 1 together with carrier 110 is removed b§ an

operator or any ejector means which is not shown in the

drawings.



contai ner hole 341, where all solder balls adsorbed in air suction hole 322
are di-scharged to the sol der ball 14 reclaimng tray 342. Arranging the
reclai'ming tray 342 under the container 340 as nentioned above nmakes it
possi ble to use one space for two or nore parts and thus to nake the device
smal | .- O course, the place where the re aining tray 342 is positioned is
not limted to the underneath of the container. Figure 7 is a plan view of
sol der ball discharger thure 8 is a.,partial br oken cross-sectisgal Vi ew

, |
fromthe side thereof ("ahBeFPEhRE an'aﬂhﬁﬂl3¥§%Hrt?o§§9°§e@??ﬁﬁa vi ew of
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means for reciprggalby,8-b¥ #§. when the carrier 110 stops at a
specified position iA front of flux supply means 200,
locater 13 is raised by a driving means, not shown in the
drawings, whereby a positioning pin 14 on the upper part
of the locator 13 engages the hole 113 of the carrier.
At the same time carrier 10 is raised to a certain
distance (see Figure 2). Carrier 1, or substrate 1, is
thus positioned both horizontally and vertically.

After positioning of substrate in this manner, flux
dispenser 220 comes down toward the input and output
terminals of substrate 1 for supplying flux thereto. As
the flux dispenser 220, a dispenser with nozzles 221
arranged in a pattern corresponding to the pattern of the
input and oﬁtput terminals of substrate 1 is taken out
from holder 250 of robot 210 and fixed on movable table
213 in advance. Mounting of flux dispenser 220 on robot
210 may be performed manually.

The flux dispenser 220 is moved to dispenser cleaner
230 by robot 210, where nozzles 221 are cleaned and, if
necessary, supply of flux from nozzles 221 is confirmed

by dispenser checker 240. After this, flux dispenser 220

is further moved to the input and output terminals of



the table 352 to the right angle (Y axis direction) of the direction to

whi ch-t he di scharge plate 351 swings (X-axis direction), crank nechani sm
355, and the like. The discharge plate 351 is formed plane and rectangul ar
to the direction to which the discharge p{ate 351 swi ngs, and provided

al ong:one side to the longitudinal direction of the rectangle with a deep
groove acting as a solder_bal] reservoir ila and on ﬁeg her, side.a sh IIow
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sol der ball reservorr | acing a sol der ol di ng
cavities Here, locater 13 again comes up by the driving means

which is not shown in the drawings to engage positioning
pin 14 on the upper part of the locater 13 to the hole
113 of carrier 10 and, at the same time, to move carrier
10 upward for a certain distance (see Figure 6). Carrier
110, or substrate 1, is thus positioned both horizontally
and vertically.

Solder ball head 320 with air suction holes 322
arranged in a pattern correspondihg to the pattern of the
input and output terminals of substrate 1 is taken out
from container 340 and fixed on robot 310 of solder ball
supply means 300 in advance. The robot 310 then moves to
solder ball discharger 350 to adsorb solder balls.

On the other hand, the discharger 350 is swung by
motor 353 at swing axis 353a, and base table 352 is moved-
by motor 356 reciprocally to the Y axis direction via
crank mechanism 355. This allows discharge plate 351 to
perform seesaw merment to the X axis direction and
simultaneously to swing in the Y axis direction. In this
instance, the seesaw movement is initially large, but
should be small two or three times thereafter. The swing

to the Y axis direction should be large enough for solder



351d matrixw se enables the device to be adapted to any sol der ball supply
means~300 with any patterns, i.e., to substrate | with any input and out put
term nal patterns, inasnmuch as the holes are provided with the sane pitch
Further, if plurality groups of matrixes of solder ball holding cavities
with different hole pitches are provided2qin the Figure two types of these
are shown), these can be readily adapted to changes in the pitch of input

and output termiiple g shbsLLabe Lo Thessonr o, Alppaldierebaldy ol ding

cavities can b n ot her sha I X€s TWO Or nore types of
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substrate 1 may provi de A tapered recess 351le s fornmed I n
of each sol der paldchpbding cavity 351d. Further, joined with the recess
351e is an air suction hole 351f, which is connected to air

suction-di scharge pui®,a s#eéeht yaddBder bdblanghlheod ididgeotplmvsgn

Figures) via air tube 351g
to the X axis direction in an even amount to the Y axis
direction, and reciprocate several times between solder
bail reservoir 35la and solder ball return section 351b,
while some falling into holding cavities 351d. Because
solder ball holding cavities 351d suction air through air
suction hole 351f provided at their bottom, solder balls
falling into the solder ball holding cavities 351d are
held by recess 35le without fail.

When solder ball head 320 comes down to the solder
ball holding cavities 351d, air suction holes 322 in the
solder ball head 320 suction air, while controlling air
intake through air suction hole 351f of the solder ball

. holding cavities 351d to be terminated. This allows
solder balls which are held in solder ball holding
cavities 351d to be-adsorbéd in air suction hole 322 of
the solder ball head 320.

Then, pressure sensor 330 provided in an air éuction
route of solder ball head 320 measures the pressure at
connection pipe 322 of the solder ball head 320 which has

adsorbed solder balls. When the measured pressure is

equivalent to a standard pressure value, control section’



formed in the discharge plate 351. Providing tapered recess 35le at. the
bott om of each cavity 351d ensures to store solder balls wth different"
diameters in a stable manner. In addition, air suction created by air

suction hole 351f joined with the recess 351e enabl es solder balls to be
firmy stored within the solder ball hol @i ng cavities 351d. Furthernore,

t he sol der ball an ,be dischanged w {.haut fail . from.t cavity 351d b
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t he boundary of these two sections. Sol der balls to bée returned collide

agai nst this stapridd@rddircanigas lix ke 1di fudged the ddddditimd &b (Y
axis direction) perpendicular to the longitudinal direction of discharge

plate 351. Based alNmdiadl | WHymyistadesd bald sSwWiregndg adsdrdeda iwhipaltcan
swing by notor 353. Discharge plate 351 at near the center thereof is fixed
by the sw ngi n@faxdixr suction holes 322. B
When the conditions are judged to be ﬁormal, the
solder ball head 320 is moved by robot 310 above the |
input and output terminal of substrate 1 in which flux
has been éupplied. The solder ball head 320 then
slightly presses solder balls to the input and output
términals and terminates air intake by air suction holes
322. This action permits solder balls to be supplied on
input and output terminals of substrate 1.
On the other hand, when the conditions are judged to
be abnormal, the solder ball head 320 is moved by robot
310 above head éontainer hole 341 of container 340 where
there is no solder ball head 320. Solder balls are then
discharged to failed ball reclaiming tray 342 from the
head container hole 341 by termination of air intake
through air suction holes 322 of the solder ball head
320. The solder ball head 320 from which solder balls
have been discharged is again moved to solder ball
discharger 350 by robot 310, where solder balls are

absorbed.

Two or more flux dispensers 220 and solder ball



353a. Accordingly, when the swi nging axis 353a swings, the discharge plate
351 neves like a seesaw to the 17 longitudinal direction (X axis
direction). In this instance, swinging axis 353a can swing |large at the
begi nning and thereafter a little several gines by controlling rotation of
not or ;353. Further, base table 352 is nmounted novably on rail 354, which is
provided to the dlrection of Y axis, and connected to the Iink of the crank

mechani sm 355. The abl e, 352 therefore nmoves rocal to the Y
axis direction %M}]%‘)i’ t"ffe"‘iﬁ KFardfepialie 0. di éﬂﬂy SRS pl y
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20 in Figure 1 to carrler conveyer
this instance, a5 fOWbA mong these of an approprlate flux dispenser

220 and an appropriate solder ball head 320 corresponding
to a pattern and pitch of input and output terminals.

Because solder ball holding cavities 351d in the
discharger 350 are arranged with the same pitch and the
same matrix as those of input and output terminals of
substrate 1 to which solder balls are supplied, these are
adaptable to various input and output terminal patterns
having the same terminal pitch or a pitch larger than
those on the substrate by a magnification of an integer.

Further, when there are two or more different
pitches in input and output terminals of substrate 1 to
which solder balls are to be supplied, the discharger 350
may be provided with different types of solder ball
holding cavities 351d matrixwise corresponding to these
different pitches. The discharger shown in the drawings
as an examéle is provided with two groups of solder ball
holding cavities, each group heving a different pitch
from the other and arranged matrixwise.

Further, it is possible to provide a plural number
of dischargers 350 with groups of the same type of solder

ball holding cavities and/or a plural number of



Figure 2, 1C chip sealed section |a of substrate 1 is held in the recess
111, and the substrate 1 is fixed at a specified position by the engagenent
of the hole Ib on substrate 1 and a positioning pin 112. Next, the electric
characteristics are tested by electric check neans 30. In the event that
any abnormality is found by the electric a@8heck neans 30, substrate 1

together with carrier 110 is _renmgved by an operatar or_a ej ector ans
which is not sh@%ﬁcpﬁrﬁﬁgsdgéﬂiﬁg§g gr%fQSCH%tHé%gFﬁﬁPthgig? mﬂtnsgﬁggfric
check neans 30 {inds,nq abnormalit substrate 1 along with carrier 110 is
noved to the fr%ﬁﬁqopcapd%géﬁﬁﬂﬁ§l§§ans 200 on belt 12 of conveyer 10. \Wen

the carrier 110 stoDg. a3 3ReG! hRiBosht kbl bEOBLsBhatbiltsSygel Y reans

200, locater 13 is rdise neans, not shown | e draw ngs,

whereby a posi LGNl Bk Lhe"Bs! RRic!BRSENARGLrS' thNenhPGa! 851ddroBaRgES
e hole 113 of the carrier.

in solder ball holding cavities 351d, while the solder
ball head 320 is receiving solder balls from the other
discharger 350. In addition, it is possible to charge
supplemental solder balls when the amount of solder balls
in the discharger 350 is small. This makes it possible
to perform the operation for taking out solder balls from
solder ball discharger 350 without any waiting time.

Furthermore, it is possible that robot 210 of flux
supply means 200 is provided with a plural number of flux
dispensers 220 with nozzles 221 having different pitches
and/or patterns, thereby eliminating fhe need for
replacing a flux dispenser 220 with other one (in this
instance, the need for providing flux holder 250 is also
eliminated). Even if‘such replacement is not entirely
eliminated, at least frequent replacement can be avoided.

This also applies ﬁo solder ball supply means 300.
That is to say, the robot 310 may be provided with two or
more solder ball heads 320 with air suction holes 322
having different pitches and/or patterns.

Figure 10 is a plane view of the second embodiment

of the solder ball supply device according to the present

invention.



At the same.tinme carrier 10 is raised to a certain distance (see Figure 2).
Carrier 1, or substrate 1, is thus positioned both horizontally and :
vertically. After positioning of substrate in this manner, flux dispenser
220 conmes down toward the input and outpg% termnals of substrate 1 for
supplying flux .thereto. As the flux dispénser 220, a dispenser with nozzles
221 arranged in a pattern corresponding to the pattern of the input and

output termnals of suhstrate 1 is.taken qQut fraqom hql der, 250 of robot 210
and fixed on novabl e s é‘;}i’?ri pad a?r‘h?éﬁYI\/&?PﬁlFﬁgléf of| @x 58P d5enser 220

on robot 210 may bhe r.forned ma | ly. .The .f| | r ' v to
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to be mounted on the flux dispenser, exchange of air
suction holes’ heads to be mounted on the solder ball
.head, and the like, can be operated by operators or by
instructions from the operators.

This solder ball supply device employs one robot for
a flux supply means and a solder ball supply means, which
together form a flux and solder ball supply means. All
means in this device are housed in é cover.

Transfer slider 15 for substrate 1 is provided with
a substrate delivery section 15a, which is located
outside the cover 500 of the device, and a solder ball
supply section 15b inside the cover 500. This transfer
slider may comprise conveyer 10 in the same manner as in
the first embodiment, or may employ, instead of the
conveyer, ball screws and nuts or, cylinders, which are
conventionally used as a transfer slider. The transfer
slider 15 is provided with the same type of carrier 110
as in the first embodiment, which reciprocates between
substrate delivery section 15a and solder ball supply
means 15b. A pair of transfer sliders 15 are provided in

parallel.



After the supply of flux in.-this manner, |ocator 13 cones down to |ocate
carrier 110 again on belt 12 and transfer it to the front of sol der bal
supply means 300. Here, locater 13 again cones up by the driving nmeans
which is not shown in the drawi ngs to engage positioning pin 14 on the
upper part of the locater 13 to the hol egll3 of carrier 10 and, at the sane

time, to nove carrier_10 upward for a.certain distance (see Figure 6).
Carrier 110, or substg%ﬁ%§£énﬁ39t s?Wﬁiﬁqﬁqﬁh@ﬁlﬁgfﬁth%Fg&ﬁPaaﬁf ang
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sol der ball supp ance. ero then noves to solder
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di scharger 350 i s swung by 'notor 353 at sw ng axis 353a, and base table 352

i s noved by ot QJyupiRGJRCIdEI0GA Y tP daie6raNi19 dis' Pelrifeimelda vy ank
mechani sm 355. This allows discharge plate 351 to perform seesaw novenent

to the X axis din8id0bpu¥h tidilIgyare @ tdor ,SWon@cicirafte Yodiitioning

direction. In this
is required for locating substrate delivery section 15a
on carrier 110.

Robot 510 which supplies flux and solder balls
consists of base table 511, arm 512 mounted theréon
movably to the longitudinal direction of the base 511 (X
axis direction), movable table 513 installed on the arm
512 movably to the right angle (Y axis direction) of
the direction to which the arm 512 moves, and robot head
514 provided on the movable table 513 movable up and
down.
As shown in Figures 1l1l(a) and 11(b), the robot head

514 is provided with a means for interchangeably mounting
flux head 521 and solder ball head 531. The flux head
521 is provided with a means for interchangeably mounting
'flux dispenser 522, and the soldexr ball head 531 is
provided with a means for interchangeably mounting air
suction holes’ head 532. Any known mounting means can be
used as the means for mounting flux head 521 and solder

ball head 531 on the robot head 514; for'mounting flux

dispenser 522 and air suction holes’ head 532 on the flux



i nstance, the seesaw novenent is initially large, but should be small two
or three tines thereafter. The swing to the Y axis direction should be

| ar ge enough for sol der. 20 balls in solder ball reservoir 35la and

sol der ball return section 351b to be evenly dispersed to the Y axis
direction. As aresult, solder balls roll 29n charge plate 351 to the X axis
direction in an even anbunt to the Y axis direction, and reciprocate
several tines between solder ball reservoir 35la and sol der ball return
section 351b, whead shie dnd | they saidehdralhdead id3les TFSRECEI&%e sol der

bal | hol ding cavities 351d suction air through air suctiqn hole 351f

provided at their botEb# RAHR2HANS sAdehPallk feaack 3501 & BHashIM ng
coui 12 3810 e 1ol O Y.« SEEsRaoae MAPOM Latler WD 500 O W 500
322 in the solder, pal) Jead 829 SO A {ng WA LU Pl ld

corresponding to the patterns of input and output

terminals in substrate 1 and those having air suction

holes (not shown in the drawings) are provided, several

types for each, and these are placed in a row in

container 542. In this second embodiment, flux head 521

is provided with a flux tank 524.

Dispenser cleaner 230, dispenser checker 240, and
solder ball discharger 350 are all constructed in the
same manner as those in the first embodiment. In this
second embodiment, failed ball reclaiming tray 550 are
separately provided from container 542. Of course, it is
possible to provide the failed ball reclaiming tray 550
below the container hole of solder ball head 531 of the
container 542.

The above-mentioped solder ball supply section 15b
of transfer slider 15, table 541 for placing flux head
521 and solder ball head 531, container for helding flux
dispenser 522 and air suction holes’ head 532, dispenser
cleanexr 230, dispgnser checker 240, failed ball
reclaiming tray 550, and solder ball discharger 350 are

all installed within the working area of robot 510.



I ntake through air subtion hol e 351f ‘of the solder ball holding cavities
351d.to be term nated. This allows solder balls which are held in sol der
bal | "hol ding cavities 351d to be adsorbed in air suction hole 322 of the
sol der ball head 320. Then, pressure sensor 330 provided in an air suction
route of solder ball head 320 measures tIg pressure at connection pipe 322
of the solder ball head 320 which_has adsorbed_ sol der balls. Wen the
measured pressure i sTRRUFYRARAIPRYL aSUPRRNaAEVHFRsSEr B 4TI Tont r of
ST S TSRS RO AN o W SN
e e Pressure | SsIhRRELEd S0y e BB PEESEI U Uit 1| 1000
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an operator. After setting the substrate 1, an operation

panel 600 is manipulated so as to actuate the transfer

slider 15 to move carrier 110 to solder ball supply

section 15b. Then, a container for holding flux

dispenser 522 and an air suction holes’ head 532 having

the same pattern as the input and output terminal pattern

of substrate 1 is designated from operating panel 600.

Then, the operating panel 600 is instructed to

actuate the device, and based on this instruction robot

510 of flux-solder ball supply means moves to take out

flux head 521 from table 541 for fixing on robot head

514. Next, a flux dispenser 522 having nozzles arranged

in the designated pattern is taken oﬁt of container 542

and fixed on flux head 521. The operation for fixing the

flux dispenser 522 on the flux head 521 may be performed

manually.

Thereafter, the flux dispenser 522 is moved to flux

dispenser cleaner 230 by the flux supply action of robot

510 to remove flux residue attached to nozzles 523.

Then, after confirmation of flux injection from nozzles

523 using flux dispenser checker 240, as needed, the flux

dispenser dispenser 522 is moved to substrate 1. A



i nput and out put -termnal of substrate 1 in which flux has been supplied.
The sol der ball head 320 then slightly presses solder balls to the input
and -output terminals and term nates air intake by air suction holes 322.
This action permts solder balls to be supplLied on input and out put
termnpals of substrate 1. On the other hand?3mhen the conditions are judged
to be abnormal, the solder ball head 320 is noved by robot 310 above head
cont ai ner hole 341 of container 340 where there is no solder ball head 320.
Sol der balls areuthehldi smhangedft 61fai Ledibdettedconter the tinguB4endrom

t he head container hole 341 by term nation of air intake through air
suction hol es 3Q2t9ﬂttﬁ§r§énégﬁ BaPm Réuy ddepermersdPder ball head 320
fromwhich sol der balls have been discharged is_agai n_poved_io sol der bal
di scharger 350 by roB8pn3¢empPdRELRNsBEJERPBAY| 9 aFRe abk®¥ beft % wo or nore

fl 22
ux di spensers lsgegggrSQZQEst%LLen o&% from robot head 514 and put

away to table 541. Then, solder ball head 531 is taken
out from table 541 to be mantled on robot head 514.
Further, an air suction holes’ head 532 having air
suction holes arranged in.the designated pattern is taken
out of container 542 and mantled on solder ball head 531.

Thereafter, in accordance with the solder ball
supply action of robot 510, the solder ball head 531
moves to discharger 350, where solder balls are adsorbed
by air suction holes’ heéd 532, and further moves to
substrate 1 to supply solder balls onto input and output
terminals.

Robot 510 returns to its waiting position after
supply of flux and solder balls in this manner. Upon '
confirmation of supply of solder balls to the substrate,
the operator manipulate operation panel 600 so as to
return carrier 110 to substrate delivery section 1l5a of
transfer slide 15 to take out substrate 1.

In this instance, a new substrate 1 is set on
carrier 110 of another transfer slide 15, while flux and
solder balls are being supplied to said substrate, so

that this old substrate may be returned to delivery



heads 320, which are adaptable to different patterns of input and out put
termpals of substrate 1 and pitches between the input and out put '
term hals, are provided for selection anong these of an appropriate flux
di spenser 220 and an appropriate sol der ball head 320 corresponding to a
pattern and pitch of input and out put t e nal s. Because sol der bal

hol ding caviti'es 351d in the discharger 350 are arranged with the sane
pitch and the sasechHERn |lSasupPseonpleninn ehduRrRuCE SHIRY PaEls
substrate 1 to which solder balls are supplied, these are adaptable to

various input arfeheXRtRu and mhath9a33me nslntwi st Mew AP raihat ¥ ch
or a pitch larger than those on the substrate by a omagniJj,ication of an

i nt eger . Furthert,’evﬂ‘%‘ﬁa‘i he? es%f%e’fv%a]of W@ﬂi%‘é‘?’é’fﬁ%q ML Put and
out put term nal s_of uq%ér e 1 t% mhiih older balls are to be supplied,

t he di schar ger ﬁ&?&@p ﬁ‘b’\‘/i% WtHeRi T3 erent types of sol der ball

hol ding cavities 351d natrixmﬁseIﬁgh%%iggﬂdh@gL&?Aggﬁi%Ydifferent pi t ches.
The di scharger shown in the drawings as an exanple is provided with two

groups of solder ballaho) (0 VLA | 850vE A BIRPEA Budfbll P &bt ch
fromthe other and arranged matri xw se.
of the present invention is useful for promoting
productivity in industrial fields where a great number of
solder balls are to be supplied at one time, such as

supply of solder for fixing tip parts of surface-mount-

type to substrates and supply of solder to flip tips.



Further, i+—is possible to provide a plural nunber of dischargefs 350 with
gr oups of the sanme type of solder ball holding cavities and/or a plural

nunbetr of 50 with groups of different types of solder
bal | hol di ng“ﬂﬂll(m lm”m”ml ion of a plural nunber of dischargers 350
allows for one 6f the" discltargers to charge solder balls in solder bal
hol di ng cavities 351d, while the solder3ball head 320 is receiving sol der
balls fromthe other d|scharger 350. In addition, it is possible to charge

suppl enental sol@e¥IMA | s when the anount of sol der balls in the di schar ger

350 is small. This makes it osmt;:eFr tﬁ%ferforn1the operatiaon for taking
out sol der bal I s fromsoldetoyig H%H PLARAYH ting tine.

provided wiih a plurdl SRHRAREE TP a‘)élé ber R
havi ng di fferent 1pe' tﬂ:lhoe‘;lwlxgupq&iesrgs afdlereby elimnating the need for

a solder ball supply means which is provided with a
head section with a number of air suction holes provided
at the same pitch as the solder ball holding cavities in
said discharger, and which takes out a largé number of
solder balls at one time from soldef ball holding
cavities at the head section to transfer and sﬁpply them
to the specified place.

2. The solder ball supply device as claimed in
claim 1, further provided with a flux supply means which
is equipped with a flux dispenser in which nozzles are
arranged in the same pattern as the air suction holes in
the head sectién of said solder ball supply means, and
which supplies flux at one time to the specified placé
prior to the supply of the solder'balls.

3. The solder ball supply device as claimed in
claims 1 or 2, wherein said specified place to which said
flux or said solder balls are supplied is input and
output terminals of IC chips on the printed substrate
which is set on a\transfer means.

4. The solder ball supply device as claimed in

claim 3, wherein said transfer means has deep recesses



repl aci ng @ ftux dispenser 220 with other one (in this instance, the need

for providin O is also elimnated). Even if such repl acenent .
is not enti igllma“um“m“lﬁﬂat | east frequent replacenent can be avoi ded.
This also applies L0 solsder ball supply neans. 300. That is to say, the
robot: 310 may be provided with two or nory@ sol der ball heads 320 with air

suction holes 322 having different pitches and/or patterns. Figure 10 is a
pl ane vi ew of thehereokd enbpdi parried qmethe|Hrstrate Axpiieldksuch that

according to the_ present invention. = 24 This sol der ball %§3P3¥ device is
of a sem - autonBRPRt(IRR OYRRUEAERIRALE Rt TR (BPRAFS ¢ positioned

ti , h del i f trat t o _which l.d bal,| b
SUppl 1 e, exchare Bf SPREAE RS AELID DEF SRRRRED DIPS e | e ARt

exchange of air Hctign hol es' heads to be nounted on the sol der ball head,
and the Iike, cah'be p%?%?%d by operators or by

5. The solder ball supply device as claimed in
claims 1, 2, 3, or 4, wherein said discharger is provided
with groups of solder ball holding cavities arranged
matrixwise, each group having different pitches from
others.

6. The solder ball supply device as claimed in
claims 1, 2, 3, 4, or 5, wherein said solder ball holding
cavities are linked to an air suction-discharge means
which suctions air when solder bails are loaded and
discharges air when solder balls are taken out.

7. The solder ball supply device as claimed in
claims 1, 2, 3, 4, 5, or 6, wherein said discharger
swings, initially large and thereafter small a plural.
number of times, to the direction to which solder balls
roll.

8. The solder ball supply device as claimed in
claim 7, wherein said discharger reciprocates
perpendicularly to the direction to which solder balls
roll, along with its swiniging movements.

9. The solder ball supply device as claimed in
claims 1, 2, 3, 4, 5, 6, 7, or 8, wherein said solder

ball supply means has different typeé of solder ball



instructions_;ngllﬁg_gpeLaLgLs—-This sol der ball supply device enpl oys one
robot, for a fTux supply means and a sol der ball supply neans, which
toget'her form I‘“‘Eﬂumm bal| supply means. All neans in this device
are housed in 3\ g‘“ slider 15 for substrate 1 is provided with-
a substrate delivery dect' ofi 15a whi ch 38 | ocated outside the cover 500 of
t he device, and a sol der ball supply section 15b inside the cover 500. This
transfer slider may conprise conveyer 10 in the sane manner as_in the first
enbodi nent, or meadenpbobe intercangeahbycoaveyed ang|is serevsdaddvhtihs
or, cyllnders whi ch are conventionally used as a transfer %IdEi The
transf er sI|deralgpm§3b¥%V|E@ﬁth?Fhwbﬂﬁeéﬁnﬁlggﬁﬁe%? EYXPPS P 1901d€% nh t he

first enbodi nent,_ which recggrocates bet ween substrate delivery section 15a
and sol der bal 1PaLb9I35%eBfid15h. A pair of transfer sliders 15 are

provided in parallello. %Ee solder ball supply device as claimed in

claim 9, wherein a failed ball reclaiming tray is
provided integrally with said contéiner section.

11. The solder ball supply device as claimed in
claim 2, wherein said flux supply means is provided with
a flux cleaner for removing flux residue adhered to
nozzles of flux dispensers.

12. The solder ball supply device as claimed in
claims 2 or 11, wherein said flux supply means is
provided with a flux checker for checking the conditions
of flux injection from nozzles of flux dispensers.

13. The solder ball supply device as claimed in
claims 1, 2, 3, 4, 5, 6, 7, or 8, wherein said solder
ball supply means has a plural number of solder ball
heads to be selectively used, said solder ball heads
being arranged with patterns and/or pitches different
from those of air suction holes.

14. The solder ball supply device as claimed in
claims 2, 3, 4, or 14, wherein said flux supply means has
a plural number of flux dispensers to be selectively
used, each of said flux dispensers having nozzles

arranged in different patterns and/or having different



Posi tioning of substrate delivery section 15a and sol der ball supply
section 15b can ul“‘ﬂu lﬂ" Mll]n the same manner as in the above-described
first” enbodi nen ot her conventional positioning nmeans. \Wen
substrate dellvery fo tarrier 110 is performed by a manual operation by a
operator, no accurate p05|t|on|ng is requwsred for |locating substrate

del i very section 153 carrleg 110. Robot 510 which supplies flux and-
sol der bal |'s coR&FEhESfrBls8CRGRFe 511, arn1512 mount ed t hereon novably to

tabl e 513 i nstall 2158? nang, sbeds? BEAE I Jupe L Tnas v bhe el SFdin R R °
direction) of t@fagh egtlgn 505§2 gh yhesarg15}g npyes,, afg r PQ&i@ d 514

provi ded on the nova Ie tabl e’ nmbvabl e’ up”and’ dowh. I gures

11(a) and 11(b)WJ.EHeoﬁebebbBeaéo%lﬂlhﬁ Qaagsweﬂemhaadn@aﬂ&eé%an
i nterchangeably nounting flux head 521 and sol der ball head 531. The flux

head 521 is pro¥igg q!%\/\mteana "RR8gelAr that eLGRAngAbLY BRENSoIget | BX11
di spenser 522, and the solder ball head 531 is provided with a neans for
interchangeablyhéadnaregsalectlvely and interchangeably mounted on the
head of said one robot.
16. The solder ball supply device as claimed in
claim 13, wherein a flux dispenser is interchangeably

mounted on said flux head and an air suction holes’ head

is interchangeably mounted on said solder ball head.



suction holes' head 532. Any known nounting neans can be used as the neans
for npunting flux head 521 and sol der ball head 531 on the robot head 514;
for nbunting flux dispenser 522 and air suction holes' head 532 on the fl ux
26 head 521 and the solder ball head 531, respectively. Flux head 521 and
sol der ball head 531 are placed on table 541. Regarding flux dispenser 522
and air suction holes' head 532, those havi zzl es 523 arranged
corresponding to the patterns of input and outplUt termnals in substrate 1
and those having air suction holes (not shown in the drawi ngs) are

provi ded, several types for each, and these afe prag inarowin
container 542. In this second enbodi nent, fluk head 1 is provided with a
flux tank 524. Dispenser cleaner 230, dispensgr chegKer 240, and sol der

bal | discharger 350 are all constructed in the_sangel manneiQ®as those in the
first enmbodinment. In this second enbodi nent, fgil bal | @?claining tray
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separately provided from contai ner 542. Of course, it is possible to

provi de the failed bal
sol der ball

supply section 15b of transfer slider 15,

521 and sol der ball head
air suction hol es'

failed ball reclaimng tr

installed within the working area of

tabl e 541
531, container for holding
ay 550, and sol der bal
robot 510.

| reclaimng tray 550 bel ow the container hole of
head 531 of the contai ner 542. The above-nenti oned sol der bal

for placing flux head
flux dispenser 522 and

head 532, dispenser cleaRe¥” 230, di spenser checker 240,
di scharger 350 are al
27 The sol der

bal |

supply device of the second enbodi mrenlt hils genstrugted is operated as

follows. Substrate 1 is set on carrier
section 15a of transfer slider
substrate 1, an operation panel

15 by an operator.

110 positioned at substrate delivery
After setting the
600 is mani pul ated so as to actuate the

transfer slider 15 to nove carrier 110 to sol der_bapl supply
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section 15b. Then, a container for holding flux dispenser 522 and an air
suction hol es' head 532 having the same pattern as the input and out put
term+nal pattern of substrate 1 is designated from operating panel 600.
Then, the operating panel 600 is instructed to actuate the device, and
basedvon this instruction robot 510 of flux-solder ball supply neans noves
to take out flux head 521 fromtable 541 for fixing on robot head 514.

Next, a flux dispenser 522 having nozzl es arékéﬂsd in the designated
pattern is taken out of container 54.2 and fi on flux head 521. The
operation for fixing the flux dispenser 522 on the qux head 521 may be
performed manual ly. Thereafter, the fl uygd ? er is moved to flux

di spenser cl eaner 230 by the F1 ux supply ac ro ot 510 to renove flux
resi due attached to nozzles 523. Then, after conflrnatlon of flux injection
fromnozzl es 523 using flux dispenser checker 240, as needed, the flux
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28 suitable amount of flux is injected onto the input and output termnals
fromfdux di spenser 522. Upon conpl etion of supply of the flux, flux .

di spenser 522 is taken out fromrobot head 514 and put away to table 541.
Then, solder ball head 531 is taken out fromtable 541 to.be mantled on
robot head 514. Further, an air suction holes' head 532 having air suction
hol es arranged in the designated pattern is taken out of container 542 and
mant | ed on sol der ball head 531. Thereaftey,, ih accordance with the sol der
ball supply action of robot 510, the soldzi/% | head 531 noves to

di scharger 350, where solder balls are adsorbed by air suction holes' head
532, and further noves to substrate 1 to supply solder balls onto input and
output term nals. Robot 510 returns to its waiting position after supply of
flux and solder balls in this manner. Upon confirmation of supply of sol der
balls to the substrate, the operator mani pul ate operation panel 600 so as
to return carrier 110 to substrate delivery section 15a of transfer slide
15 to take out substrate 1.
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In this instance, a new substrate 1 is set on carrier 110 of another _
transfer slide 15, while flux and sol der balls are being supplied to said
substrate, so that this old substrate may be returned to delivery - 29
section 15a upon conpl etion of supply of -solder balls thereto, and at the
same time, said new substrate 1 nmay be noved to solder ball supply section
15b to receive supply of flux and solder balls. | NDUSTRI AL APPLI CABI LI TY As
illustrated above, the solder ball suppl ﬁd’e& ce of the present invention
is useful for pronoting productivity in industrial fields where a great
nunber of solder balls are to be supplied at one time, such as supply of
solder for fixing tip parts of surface-nmount- type to substrates and supply
of solder to flip tips.
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30 CLAIMS: 1. A solder ball supply device conprising: a discharger in which
sol der ball holding cavities are provided matri xw se, and a sol der bal
supply nmeans which is provided with a head section with a nunber of air-
suction holes provided at the sane pitch as the sol der ball hol ding
cavities in said discharger, and which takes out a | arge nunber of sol der
balls at one time from sol der ball hol ding cavities at the head section to
transfer and supply themto the specifiegp e. 2. The solder ball supply
device as clained in claim1, further providéd with a flux supply neans
which is equipped wwth a flux dispenser in which nozzles are arranged in
the sane pattern as the air suction holes in the head section of said

sol der ball supply neans, and which supplies flux at one tinme to the
specified place prior to the supply of the solder balls. 3. The sol der bal
supply device as clained in clains 1 or 2, wherein said spegggied pl ace to

which said flux or said solder balls are supplied is input
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output terminals of 1C chips on the printed substrate which is set on a
transfer means. 4. The solder ball supply device as clained in claim3,
wherein said transfer neans has deep recesses’ 31 where IC chips carried
on the substrate are held such that input and output term nals of the
substy ate can be positioned at a specified height irrespective of the

t hi ckness of the IC chips. 5. The solder ball supply device as clained in
clainms 1, 2, 3, or 4, wherein said discharpgerQis provided with groups of
sol der ball holding cavities arranged matri xwi se, each group having
different pitches fromothers. 6. The sol der ball supply device as clained
inclainms 1, 2, 3, 4, or 5 wherein said solder ball holding cavities are
| inked to an air suction-di scharge neans whi ch suctions air when sol der
balls are | oaded and di scharges air when solder balls are taken out.
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7. The solder ball supply device as clained in clains 1, 2, 3, 4, 5, or 6,
wherein said discharger swngs, initially large and thereafter small a
plural. nunber of tinmes, to the direction to which solder balls roll. 8.

The sol der ball supply device as clainmed in claim?7, wherein said

di scharger reciprocates perpendicularly to the direction to which sol der
balls roll, along with its sw niging m)vengnt%5 9. The sol der ball supply

devi ce as clalned inclains 1, 2, 3, 4, 5

or 8, wherein said sol der

bal | supply means has different .types of sol der ball heads to be

I nt erchangeably mounted and is provided with a contai ner section wherein

different types of solder balls are hiﬁd.-lo. The Sﬁ*de bal | supply device
b

31 Fecrai

as claimed in claim9, wherein a fail

ray i s provided

integrally with said contalner section. 11. The sol der ball supply device

as clained in
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claim?2, wherein said flux supply neans is provided with a flux cleaner for
renmowi ng flux residue adhered-to nozzles of flux dispensers. 12. The sol der
baII‘SuppIy device as clained in clains 2 or 11, wherein said flux supply
means is provided with a flux checker for checking the conditions of flux
inje&tion fromnozzles of flux dispensers. 13. The sol der ball supply
device as claimed in claims 1, 2, 3, 4, 5, 6, 7, or 8 wherein said sol der
bal | supply neans has a pl ural nunber ofEhz19er bal | heads to be

sel ectively used, said solder ball heads being arranged with patterns

and/ or pitches different fromthose of air suction holes. 14. The sol der
ball supply device as clained in claims 2, 3, 4, or 14, wherein said flux
supply nmeans has a plural nunber of flux dispensers to be selectively used,
each of said flux dispensers having nozzles arranged in different patterns
and/ or having different 33
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pi t ches f’%ﬂ%others. 15. The sol der ball supply device as clainmed in clains
2, 3,~4, 5, 6, 7, 8 9, 10, 11, or 12, provided with one robot for flux
suppl¥y means and sol der ball supply neans, wherein the flux head or the

sol der ball head are selectively and interchangeably nounted on the head of
sai dipne robot. 16. The solder ball supply device as clainmed in claim13,

wherein a flux dispenser is intercha nmounted on said flux head and
an air suction holes' head is interc y nmounted on said sol der bal
head.

SOLDER BALL SUPPLY DEVICE

A solder ball supply device comprising flux supply
means 200 which Supplies flux at the same time to input
and output terminals on substrate 1 prior to supply of
solder balls, and solder ball supply'means 300 which
takes out a number of solder balls from discharger 350 in
which solder balls are held matrixwise at the same time
in the same pattern as the pattern of said input and
output terminals and supplieé solder balls to said input
and output terminals to which flux has been supplied.

Figure 1 of the drawings should accompany the abstract when
published. '

(Figure 1)



