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The present invention relates, in general terns, togng nproyed_nethod and
apparatus for the creation of ball grid arrays, andgﬁ)’j&%u&rﬂj ray
resulting fromthe application of such method and a tWs, -

particularly, but not exclusively, the invention relates to an inproved

nmet hod and %E_p%ri&w Qr the 8| acenent of solder balls in such arrays.
BACKGROUND | JFHOD  FORGBGA gBALL aPLAYEMERPEi Ng a plurality of
balls of any suitable material, as for exanple sol derdisposed in a

pre-determned array (in terns of nunber and spatial configuration or
| ay- oiELDORFaTHE JUNENHIOALe are wel | known in the art and presently

avai l abl e commercially. By way of exanple qnly such hall grid arrays enjoy
isage in t HBS BESERbIMANGRAR RS Bt GEPPRlTPETSnEP anidRreYsd s tisband
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usage nowadays in electronic equipnent of all typeS, as for exanpfe
conputher applicatien alf |sychpeeattiodgarsd appanatesy s Movepar saulanty, dre metdexdlpsiokhg
substrate (of any known mat,erial\) onto which are to b? deposi ted a

ol ur aiN& JVERteR HRATESATe 8N IPRVEFemedaes AKaPBRTEYS AT 169 RISSFMAORIE: and

di spoghiikPBaid th sUkh ér{:a,sr.el evant electric/electronic requirenents in terns
of connectors, connections, etc. Such arrays, in accordance with the known

art, are presently available in, for exanple, strip form wth the

| ndi vidual se nts of such strips being detachable therefromas required.
dn acﬁmgwq Pk W@ﬁ(%‘ﬁﬁ“y‘?ﬁsi gni fi cant probl ens have been encountered

in ensuring,got i@l PARS ugi AR R |, Q). | gri
arrays. Bygag r{u) Cée’xarrﬁl@@ﬁl% ‘lgltgl:%nst'e%‘(s)fgralt%%u?g* t I{e)dfbé%?ﬁgg%}ﬁjébgrgat&on of
t he rekamald sglidecedispoete i rropresd etepuintmeh ariehdin tdreny efjuuaitier @il gpatisl
formed correctly, with the appropriate nunber, of solder balls disposed in

t he pFRItgWBEANG lrwgu OF ? ey srdarefrenvelhkopwirdpathe atand aresamibv r at e

available commercially. By way of example only such ball grid arrays enjuy usage
LS in the creation/manufacture of circuits and circuitry for use in integrzted circuit
components, being components of the type enjoying common usage nov adays in
electronic equipment of all types, as for example computers. Generally speaking
such arrays comprise or are made up of a substrate (of any known material) onto
which are to be deposited a plurality of solder balls, in a pre-determined array in
20 terms of number and disposition, to suit the relevant electric/electronic reqt fements
in terms of connectors, connections, etc. Such arrays, in accordance with the
known art, are presently available in, for example, strip form, with the in_dividua!
segments of such strips being detachable therefrom as required. In accordance with
the known art significant problems have been encountered in ensuring correctness
25 and uniformity of production of such ball grid arrays. By way of example only it is
essential for the correct operation of the relevant piece of electronic equipment that
the requisite array is formed correctly, with the appropriate number of solder balls

disposed in the prescribed or required configuration on the relevant surface, substrate
or the like.
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or the like. 2 I n
accor'q_ancé wth a first aspect of the present invention, there is provided
a nethod of filling a ball grid array -@-th solder balls, said nethod

i ncluding: locating plate neans have a plurality of ball-receiving
apertures/recesses therein in juxtaposition with a reservoir for said

bal | s; popul sddorganae dvaper fitstesspeec @ the preséntimviestibnpthem B pestdawi r;
nmoving said plate neans, with balls therein, relative to sajd reservoir to
a podt meghod effiliechepborigAray yihonlder Ralis s5i methpdrinclugigg: locating
apert / S f _sgl t )k A PQSIt 4 sald
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substjurtaposition withrs eseoraafaresaid tialls; fpogllstingspieLépeftutdwrquessestwith

i nvention, there is provided an apparatus for placing sqolder balls in a

bal | Rptisdremrsa)d @ﬁeaxlleﬁbsfﬂqg%,sa@amatea@ﬁamwg iballs ieﬁ%j!‘: felativagopaid e
Tna e SBRP; B Pan Rstlidn, clorOf ' HERERBEE 7o SBMIRGT ol HAE" srof TRAIREL

_ n corresponding to sa : y, mean
popul gHdriife Hrecsdisds AP ShidIplatd MRRASI6D Podition tbdetedbadd iy samamatd eeans;
extracting said balls fromsaid apertures/recesses and | ocating said
ext r anddepasitiog said ballsp 8 ptRrErAStPIMAINedcd ravihan Basebstsgte- means f or

deposi ting sai S [ tr ' r Rl P THE
OO R By fh Ry SLERLE Pt 0 ion, PR BT 0
gand pa ab?ﬁt%tu@f&%lb@iﬁb Kdadiallkah er eNCeridvatray Vs BEbSRIR, IAi@ appfSised
enbodi nent of an apparatus and a nethod for the production of a ball grid
ar r ayinichudiogor danteg wplate theans haying én pluratitye d uaprrtdreséreicesses fiosmgdven
by way of.non-limtative exampl.e onl nd.is.wth. reference to the
accon fl"hg'"dP&Wt??ds?nM§%??J“?'ﬁecrOéyeaﬁpgml%ﬂ%§? rsaa[‘%ab,a”eggau%rﬁf’}"al MP2%he
pri nchipdvirsd 888 JddpRaNEd dfnsdiBeap@mincaticdbssdy vathaldid&r bai& r eadnd for
accordance with the invention.

extracting said balls from said apertures/recesses and locating said extracted balis

S in juxtaposition with such substrate; and means for depositing said balls on said

substrate in said array.

DESCRIPTION OF THE DRAWINGS
In order that the invention may be more clearly understood and put into
20 practical effect reference will now be made to a preferred embodiment of an
apparatus and a method for the production of a ball grid array in accordance with the
invention. The ensuing description is given by way of non-limitative example only
and is with reference to the accompanying drawings, wherein there are illistrated,
sequentially, the principal steps involved in the manufacture of a ball grid array in

25 accordance with the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT
As shown in Fig. 1, apparatus in accordance with the present invention

includes a reservoir 1 for solder balls 2, such reservoir 1 being in the form of a
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DESCRI PTI ON OF THE PREFERRED EMBODI MENT As shown in Fig. 1,
apparatus in accordance with the present invention includes a reservoir 1
for solder balls 2, such reservoir 1 beisng in the formof a

3 receptacle, of any given or suitable size and shape, for solder balls 2.
In an especially preferred enbodi nent the reservoir 1 may be in the form of

a ho%gé?&rclé,hﬁf lde hRGe Rl aglied Al £ dnl0shapiS e1ér BbideR! has 9f ' sahdgs

bal | s nt ended for "deposition on a suitable substrate 20 whereby to all ow
for tdupecidliynptefemedarmbadiofers thel desgrialr Armay tof iratlye fows axfibbdpdesor ed
type. The arrangenent i.s such that a pl ate,neans, generally designated 3,
|2 st Blie] FPoRbiacls BEaRIeS6a it aap hiralia of ré ISt BAUS ¢ GREOTEH 185
showngd i ditidh ob htel20Inb By PRPSRI fof (b ififtagd cPEBRSH BeNt

il \tlj\gtiédaésgﬂclig? t?ie-\ %}sgftg%?eg{r‘g&é ﬁ]a% an%o%?’i on tghéer eo¥ tﬁ% tﬁ@ra?or m o a%?

t enpl abelt ghidwirray af phypaésdripedfdesped typesThecessgererdtoisnacttt thered platad

ext endi ng t herethrough for receiving and rel easabl(ééret ai ni ng sol der balls

2 fr dmeaRsd 9eege o AEsignatet SniRiPeaPsed ia 36 10 D EpBesed Hengatlagnd e of
h . i . DI i
Lne SREEHHOSTORCARTPES sholth I Fid?) £ ha Ravalr R IERAC DM piateddADer

di f f eemiblodanieay dllustnateer thie plateumiens Bthasdd potohitheradf bakhes fodnfdieaent

pl ates/tenplates 3 may be enployed. In the alternative, neans nay be
pr ovi EAPRER. BRYIEE B Plefatity Of anestireRéecetsesht TapBrd §?‘F‘e%‘&§é‘¥e%"t‘8 sui t

iffe equL r Ay g1 r L he e n i ;
igeci p{rrgég%fﬁq’ﬁg‘vggre rel éﬁpvgn?or%’ﬁg”%ge?gghthg sgg’t%\%veg%&?h% %ggf)e%?'fjve

posi t igzapvaAhdWMThennbfrder ahdapdtidl didpdsitioator Val-put bb ey epertutdséregleases Aeans
3 may be in the formof a continuous strip havi ng arrgis_of .
aper t Ui 8R¢ daies@eans 3 conesPPnes avith dhegpapbac aparapatied idisrasdtian gidalise

|0 gl 561 1 45 BEBTARSV B AR o R SRR S E R B
nMeans dqfspakitisRAIDallRRYiffdreAr plates/templates 3 may be employed. (n the alternative,
S means may be provided for blocking off selected ones of the apertures/recesses 4
to suit different end requirements.

Preferably the plate means 2 is reciprocally movable relative to the re jervoir 1
between the respective positions showr: in Figs. 1 and 2. Alternatively, Fowever,
the plate means 3 may be in the form of a continuous strip having arrays of

20 apertures/recesses 4 formed therein at spaced-apart positions along th: length
thereof, such arrays being adapted to pass beneath said reservoir 1, for population
by bafls 2 therefrom, in a continuous cycle. Preferably means {not show:1! may also
be provided for imparting a vibrational movement to the plate means 3 ar«d/for the
reservoir 1, thereby to assist in properly populating, with a single ball, each and

25 every aperturefrecess 4 in the template portion of the plate means 3. Tt 2 means
employed for imparting such vibrational movement is not of the essence of the
inveation.

The apparatus in accordance with the present invention, in the preferred

embodiment illustrated, further includes ball removal means 5 co-operable with the

I

il



be prow ded for inparting a vibrational novenent to the plate neans 3
and/or the reservoir 1, thereby to assist in properly populating, with a

single ball, each and every aperture/rgcess 4 in the tenplate portion of
the plate neans 3. The neans enployed for inparting such vibrational
novenent is not of the essence of the invention. The apparatus in

accor platemesnt |8, tdrel pais@nially nnevdblosubistarthediypnednealiyvetheretbbdivweah the
illustrated, further includes ball renoval peans 5 c%él(ﬁperabl e with the

4 pP'&?eP?l%EH§535h%W& e &g ot ANd) SbespscEivelbst Hik P&l (PReY#alMepnsher et o
bet we &&h% 5y gJ ﬁje%lﬁﬁ qu 9;3: it 2893 croeag&%gé vty an?ih&tBﬁh'
|nc ura (0]

rean nmeans prOJectlons ted I N use

CO- opgHmiughnwtiid amdue&sﬁédests}usomghom&dapetmrpw/ermeas% afhdonpwatﬂd tbn t he
pl ate neans 3 and operable to cause the balls housed in such

hper t GREIT e b3leL Ropgephin épébt@&fwﬁéﬁléﬁ%ﬁﬁeﬁrﬂ to hepaegirshthaetiomina
faci | k
ot b it TBbE g FRARIAL QR BBboRcR, BRER 8L Riedie! L fre e,

Prefera ervoir

di SpOE’ﬁéfeQ\W tiideeder0Blrat & RO pIcA iwiuseheh P hatshotmans FE. Whetoehy Hishsddow
for dep05|t|on onto the tenplate portion, under gravity, of solder balls 2,
the aPMebEIeneMRIatRpRTtRNeok thel glatheespers wharebedeslioy fopdeppaden entone

the 1 SYpraRRekE Poron. pnder Grayil SREANE! bn£2CHE AR ARSI F M ntq AN, °

L@ eci PKIRE Bpbbiturds/edd e seeAVpREVitEE uertaleqeﬁrpwéﬂerwormmltlons as shown for
exanple in Figs. 1 and 2 of the drawings. In a first operating position

(see Fig. 1ythaespesiplinpeeissrad embodimesh it atedh sbe femplateartivioi of theand
e BB Tp bt SE B BB SEPERRIA I B ARG B e
G Spoczt Sebiat Shostoud () gxapud REheyv A Br e el B
posi t ioperadmet @ogitiom ($re Fig. 1} the template portion is dlsposed beneath the
15 reservoir 1 and is adapted 1o receive and releasably retain, in a pre-determiied array
in the aperturesfrecesses 4 thereof, balls 2 fed from said reservoir. In ¢ second
position, as shown in Fig. 2, the template portion, with balls 2 dispos:d in the
aperturesfrecesses 4 thereof as desired, is moved to a position remote *om the
reservoir 1. When in the second position, and in that regard reference is inade 1o
20 Fig. 3 of the drawings, the balls 2 as disposed on the upwardly e<tending
projections 6 of the ball removal means 5 are then brought into juxtapositicn with a
vacuumy/suction means 10 {of any known type). The arrangement is such that, when
the suction/vacuum means 10 is activated, the balls 2 then disposed on the ends of
the projections 6, and spaced above the temptate portion as shown, are di -iwn into
25 said suction means 10 to be disposed therewithin, in the prescribed array
The suctionfvacuum means 10 inciudes a substantially hollow head mzmber 11
having a means 12 reciprocally movable therewithin between the positions shown
in Figs. 3 and 5, such means 12 being in the form of a member having a plurality of

hollow projections 13 extending downwardly therefrom. The projections 13,
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reservoi'r 1. Wien in the second position, and in that regard reference is
made ' to Fig. 3 of the drawings, the balls 2 as disposed on the upwardly
extendi ng projections 6 of the ball rempval neans 5 are then brought into
juxtaposition with a vacuuni suction means 10 (of any known type). The
arrangenment is such that, when the suction/vacuum neans 10 is activated,
the b 'uhﬁa&ttan%rﬁbépgﬁs%p%@aat B p8aARP{o tEpRIjELRSHd BN6r fhe BANl rePRLAT
above e tenplate portion as shown, are drawn into said suction neans 10
t 0 bendasposedré hadapiethim,usen to heecgias anidbeeleasally . retain theThalls 2 as

suction/vacuum neans 10 i ncl ud?s a supst agtt't\%: I%] hal | ow tﬁad nmenber, 11
havi Mgmovasdgiecied feempthre AEMpPIarEVRRItOT RELRI PRIG BEEIReT t A8 POEFt fbns

shown. L iidd 95 i Rt eiribddifehP AL AT prdjdBRIEIEN 3havi ng
a pmreé%’ﬁé;d %? th%oﬁ'gwﬁ’plrno?g%ts?gﬁ%ﬁiiggxt endi ng downwar dl y % hjer efrom The
3r 0] greiferabil hdllow, will be in flow connection with the suction/vacuum mearg 10.

equi val ent in nunber and spatial disposition to the projections 6 of the
bal | Peppihe balnRLrs dignaseddwihiy the, sHskon Bead ol beRndte Heaely PPTHR% ai n

Lhe D81 . FafsleaNe L HhLECOGtkeld ] {difgb ATREEAS SPBY felrdd t818 sHign Teans

3. To asSi E i retention of ‘the balls 2, In an especially preferred

enbodinn@ktassitioR N OitR theasdndir pr(es én &id.y1hovhewbyvid alide fion dreation of

connection Wi th the suction/vacuum neans, 10. ce the balls 2 are .di sposed

wi t hi fureier battarisharrexd 1o subsggHeRhePEEHA . e%ﬁﬁﬁ"&nz SRIRE DL A iBEne 3
nd a | a I I\ bitd '

Tt apoQiaT b apd SR BarfFareq e £ bty agpboed aBasela Blntitate 720,

cr eat hpangf gventfype Rkl Figr isf. awtaysthenssethreyaemimoigereatoats . thEhballall s 2
di sposed within the suction head 11 are then transferred into a position
di spodisdasedy avithisuthe sacsiopohead ahl ey isrced pundeegrayiyy 1g)2 %@H"‘t’fﬁé‘
suctign/ umi.s r i b Aoy ugt.on d 11
are. 1 gresfonf st PaRRGEs oL gl G T e b e R R s e

subst gabsegfent Ridf et BiePescydiroetotanassehtiabfeatecolitnd psdsemtiinvétigon,
grocedure, not an essential feature of the present invention, the substrate
130 wi the isabstrare @0spédebalindrdisposed sheseentis sublpcied it & §XNd PEEHIPY

any suitable means) whereby to melt/fuse the balls 2 to or with the substrate 20.
Preferably such fixing can be achieved using a heating operation, with heat being
applied using any suitable means. It should be understood, however, that the
method of and means for achieving such fixing is not of the essence of the invention.
20 Indeed other suitable means and methods, as for example by the use of uttrasonic
vibrations, may be employed.
In accordance with known techniques, the substrate 20 may be coated with
a flux solution or the like {of any known type), which acts as an adhesive to retain
solder balls 2 deposited thereon in position prior to fixing. The flux solution may be
25 disposed on the substrate 20 using any known method and apparatus - as for
example in a silk screening process - prior 10 the deposition of the solde- balls 2
thereon.
The overail operation of the formation of the substrate 20 and associated ball

grid array may be controlled in any suitable manner, as for example by computer.
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any suitable neans) whereby to nelt/fuse the balls 2 to or wwth the
substrate '20. Preferably such fixing can be achi eved using a heating
operation, with heat being applied using any suitable means. It should be
under st ood, however, that the nethod of and neans for achieving such fixing
is not of the essence of the invention. | ndeed ot her suitable nmeans and

h |
gemto | g&gaaﬁ&ué%e%fﬂéfm &Hﬂ ge i tﬁeﬁ i, trroavé € i hBE A itRBLssER¥e 7 ths ay

n accor nown te ni ques, the substrate
be coatvadhtinth a flux sol utlon or the like (of any known type), which acts
as an adhesive to retain solder balls 2 deposited thereon in position
prior to fiTRenglingipal sieps é"&)ltﬂ?l’Bﬁtmoﬁéhed?f%%'édf“(ﬁmt% e ¥iag sheo

usi N9 AR KI0WIBALDAL AL PN ol P Ler XA & ddhoriid k screeni ng

proced prior edep6Sition o on.

Fhe overal knoperpéi ostepf hen‘i;ﬂat&t(hforbr@f th@n stisd,r Hawiy anglaaseci ¢t ed
ball grid array may be controlled in any suitable manner, as for exanple
by Com%gslapertures 4 extending therethrough and -arranged in a predetermingd n]rg@ngrct ual

means hj ) Q S S¢§

mvenesso. s bBo R 0P reRerypl W oy, 1°oLBhIARF 608 £ raEhy oo

| NVentdodfundigt gyéﬂwambewxmo@am@husm@kasm@l Y efirt] llowd' ﬁompmpembal @ed in
detail, and i n sequence. In a first step a tenplate of any given

type, eaghi a;gerwrpvrmces*ﬁ 14y obfthe deaniats/ wity m«@@lezlscésie@ halidy tThe mpltgh and

rran re rm ned n 0, el o a Feseryvoir
LB e R e L R C DA o
a sl | gBsenioht! RifoPBHANBY CTREH siddWays ni&re:ﬁ@cwéaéw@a mfat RfNe REEY st Hﬁl@é BREESS
4 of the tenplate with a single solder ball 2. The tenplate, with

aper t ueesMedcisegetheitgroplaiepopul ated, is then shifted laterally away from

Lhe reservar, d o 8oLl fieamd &k A"ENR JRY TR R IR YEEDVTET AL ECESS

from the aperturesfrecesses 4, for deposition on the projections 6 extending above

15 the template. The suctionfvacuum means 10 is then activated to draw the balls 2

into the head member 11 thereof. Once such is achieved, the template is returned

to the position under the reservoir 1, for use in a subsequent procedt 'e. The

suction/vacuum means 10, with balls 2 therein, is then brought into positio - relative

to a substrate 20 having a flux screen thereon. Upon removal of the suction‘vacuum

20 the balls 2 drop down onto the substrate 20 and associated screen, t¢ be affixed
thereto in a subsequent fixing step.

The method and apparatus in accordance with the present invention allow for
the creation, in a simple and cost-effective manner, of a ball grid array. The present
applicant’s arrangement ensures full population of the template - in the desired

25 configuration - and accurate location of the solder balls 2 on a suitabte subs'iate 20.
In that regard it should be realized that, because of the actual physical size
{dimensions} of the balls employed, and furthermore because of the distance travelied
by such balls, under gravity, from the hopper to the plate means, all

apertures/recesses will be populated by one ball and one ball only. The prefeired use
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rehnvedffron1the tenpl ate. The ball renoval neans 5 is then
activated to result in renoval of the balls 2 fromthe apertures/recesses
4, for deposition on the projections 6_extendi ng above the tenplate. The
sucti on/ vacuum neans 10 is then actival@d to draw the balls 2 into the head
menber 11 thereof. Once such is achieved, the tenplate is returned to the
posi tdfosh YadRloddI&itRIBNEPHovemdl fudefer dhstired Bis@asRN isdftRceske.e. The
suction/vacuum neans 10, with balls 2 therein, is then brought into

posi tion rEraEinderesiiaof e uiiisation ofahe Mgetiad ard SPPEsFtUSHErzenRrdepss
renoval . of the suction/vacu the halls 2 dr down ant o,the su ate 20
ind soupahgaiasEf AR Bilke Arsdib e it P 00e B BT BRhERE op.
The nephadiigndr aRRAEREYDI-NEAGEOBSIRNGEpMditdY tReBRaFRNfIXEEIHdOf & bRW for
the creation, in a sinple and cost-effective manner, of a ball grid array.
SThe pewsisémad pattera @adtnigmber.angenent ensures full popul ati on of the
tenplate -_in,the. desired . configuration_ - and accurate |ocation of the

sol der bal F6a8Y dhis: & hpngesstanstitiel hezoreting keeerialiandofas ety tBe
real i gRed fdemiRREAAE Of tHdRvaRiioR larlihinsh GalatioRS ardindRIRdAmMs it ble
bal | s enpl oyed, and furthernore because of the distance travelled by such
bal | spossibiter theraw tvyithéubdeparsingofroer the spivét phdtssopeasfsthealdvention, the

or of LB CERTIERTs ¥ be B PRRELHEM e Wffowig cBltfsOne Pall only. The
(@ddi tional vibrational novenent further ensures that such is the case.

The end result of the utilisation of the nethod and apparatus in accordance
with the present invention will be a substrate which, on one side thereof,
will have a plurality of - an array of - solder balls deposited thereon
and affixed thereto in an
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ordai.ned pattern and nunber. Finally it is to. be_understood that the

af oregoi ng description refers nmerely to preferred embodi ments of the

invention. and that variations and nodifications wll Hﬂmmﬂ ,mH eto
wi t hout departing fromthe spirit and scope of the in l ’” mit of
which is to be deternmined fromthe following claims. * ¢ L ® s

-8- CLOAMIRS 1 A net hod of fiIIing a ball grid array with sol der balls,

sai d t ho | ocat at e neans alit f .

ol |- Tocer o atag of ditiag el 8l e, B Perdl Pelnoedontle dincturinge  voi +
for Sl%'cgtd%@'dlﬁte Rf&?if'\'saﬁéﬂg a%hﬁhl@@%ﬁtwle&/c%ﬁﬁﬁé %ﬁ%rt‘@résﬂr&%&s@sfﬂ@@iﬁ%d
reservoir; nmoving said plate neans, wth bal erein, relative to said

r eser juntapasitian pardi @ ceserveindoesaiddaits: onppulatlagmmrmgpsetudeéfeecte&bsomthsai d

P BRBShER SR et HoPb G TR e, SRR e ReadetiS SbY
Substf@ste%voa to Ehepa@ﬁmdraao@é ajRdtlom;C! aldMmdvingh bl Nb SR - 3ﬁ§e§éf8' ris

a hopper or the lI'iKe receptacle adapt ed t'o be di sposed over sai
means aperduies/reasssEisosfi 2did plath eneanst to, a pasitionolppetedabove skidkplaf eedean@

ball s, uynder gravit) tqQ said Iaterrens wher eb ul ate the
apertﬁ?éé%rpé"ég&%?%’r%% %140 & RS B?W'm&“e 267 ﬁﬂt?}gﬂgﬁgg@ral med in claim 2,
wher epn at Thsaﬁém%eaé)&am@ il eﬁaﬁﬁwowa@ﬂ{ §did %@éavgir% 8 ? Jrh@daet ed -
to be Subjected to a vibratory noverrent whereb aci litate popul ation of

sal d epegpitackes adepebas be diapdsed ad\eernsaids pvate hrmigahk sahd dm padrdposisienvoi r .

The nethod as clained i y one of the precedi ng clains, wherein said
pI at e thRIGHATH. aichh awrtqrrté@ﬂ&@c{ésgw B%JMW@& GFRYIY HENIasSAPigiy Freassd

from aidtebfS8IpbIateuds ARSI AN JBIBLE oL bliEY tRBergnd wherein said balls

are cause e ‘ej ect om sai recesses of said plate neans

and t @.be dhepnstithd as$clandd i elairie?, ewhereitl antaagy pnatof aaldoeaeranr and/or

subst ggscil %llalt% r\t/'aeéragxlsclg lalcyap?gg \‘/cg bsealsgbi%lc?édetcﬁagxsbrat%?\lf Crlnovement whereby to
facilitate population of said apertures/reuesses of said plate means with balls from
said reservoir.
4. The method as claimed in any one of the preceding claims, wherein s:id plate
means, with apertures/recesses populated with balls, is displaced from said reservoir
to a position remote therefrom, and wherein said balls are caused to be ejuzcted from
said apertures/recesses of said plate means and to be disposed, in said pre-
determined array, at a location substantially vertically above said plate means, said
balls being disposed on the free ends of movable projection members adapted o
penetrate said apertures/recesses of said plate means and to extend thereabove.
5. The method as claimed in claim 4, wherein said plate means is reciprocally
movable relative to said reservoir between a first position, in juxtaposition with said
reservoir, to a second position faterally removed therefrom.
6. The method as claimed in claim 4 or claim 5, wherein said balls are lifted from
said projection members, to be retained in said pre-determined array in a plurality of

corresponding apertures/recesses provided in a receiving means adapted to be
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t her eabove. 5. The nmethod as clainmed 4n claim4, "
is reciprocally novable relative to said reservoir between a'fifst
position, in juxtaposition with said reservoir, to a second position
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means i ncludes suction neans associated therewith for lifting said balls
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wherein fixing of said balls relative to said substrate is achieved in a
heat i RPIBPEPRRi on. 12. The method as clainmed in claim8, wherein said
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substrate is achieved in a heating operation.
12. The method as claimed in claim 8, wherein said fixing of said balls relative to
said substrate is achieved uftrasonically.
13. A method of filling a ball grid array with solder balls, said method including:
extracting a plurality of balls from a reservoir therefor and depositing said balls on a
tooling plate member, said tooling plate member having a plurality of
aperturesfrecesses therein corresponding in number and disposition to saict ball grid
array, such that each aperture/recess is populated by a single ball; moving said
tooling plate member, with deposited balls, to a position remote from said reservoir
for balls; extracting said balls from sald tooling plate member, in said array; and
depositing such balls on a substrate.
14. An apparatus for placing solder balls in a ball grid array on a substrzte, said
apparatus including: tooling plate means having a plurality of aperturesirecesses

formed therein, in number and dispasition corresponding to said ball grid array;
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The apparatus as clained in claim15, wherein said reservoir is a hopper or
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I mparting a reciprocating notion to said
means.

18. The apparatus as claimed in any one of the preceding claims, including means
for displacing said plate means, with apertures/recesses populated with halls, from
said position in juxtaposition with said reservoir to a position remote therefram, said
displacement means including means for imparting a reciprocating motion to said
ptate means and/or said reservoir.

19. The apparatus as claimed in any one of claims 14 to 18, including means for
causing said balls to be ejected from said apertures/recesses of said plate me¢ans and
to be disposed, in said pre-determined array, at a location substantially vertically
above said plate means.

20. The apparatus as claimed in claim 19, wherein said means for ejectior of balls
inciudes a member, adapted 10 be reciprocally movable in a direction s..ostantially
normal to said plate means, and having a plurality of protrusions/projection rriembers
thereon, said means for ejection being selectively and sequentiaily movable between

a first position, wherein said protrusions/projections are not disposed within said



pl ate nmeans and/or said reservoir. 19. The apparatu ' ' y one
- of clainms 14 to 18, including neans for causing sai di’@ﬂﬁ“ﬂ‘@%ﬂ!ﬂﬂfed
fromsaid apertures/recesses of said-llate neans and | 1N
said pre-determined array, at a location substantially vertically above
said plate nmeans. 20. The apparatus as clainmed in claim19, wherein said
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position, wherein said protrusions/projections are not di'spose I'n said
aper apeesfresftesssesof agdi ddippased neateasably acsecthed ez t ends Wwhef eisaidcsai d
protrusi ons/ projections extend into and protrude through said
apertptﬁ?ggf't"é‘éé%@é%‘:tlﬂnssai d pl ate means, the arrangement being such that
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reciprocally novable relative to said reservoir between a first position,
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apertures/recesses provided in a receiving neans adapted to be di sposed
over RRHYLPLERTRRRINTING BRETIHreHIeF 85685 tRrovided bt rqavingdnaane sdepted . 23
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sai d rps@tvioirsi ons/ proj ections and rel easably retaining said |ifted balls.
24. The apparatus as clainmed in claim23, wherein said suction nmeans is
br ought- i rﬂtphf pRRArapos s ickrimadt in claisn 22, natherein iseicetaceivdngl means éncludes
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protrusions/projections and releasably retaining said {ifted ballis.
24. The apparatus as claimed in claim 23, wherein said suction means is brought
into juxtaposition with a substrate, thereby to allow for deposition of sa‘d balls on
said substrate in said pre-determined array.
25. The apparatus as claimed in claim 23 or claim 24, wherein said suction means
includes a suction head, aperably connected to a saurce of suction or vactium, said
suction head including means, corresponding in number and dispositic 1 to the
number of and disposition of said balls in said array, for releésably receiving .aid balls
from said protrusions/projections of said means for ejection of balls,
26. The apparatus as claimed in claim 25, wherein said suction heac i.cludes a
piurality of apertures/recesses therein, in size, number and disposition corressonding
to the number of balls in said array, each adapted to receive a singie bail from said
means for gjecting balls from said plate means.

27. The apparatus as claimed in claim 25 or claim 26, wherein said sucton head



25. -The apparatus as clainmed in claim23 or claim24, wherein said suction
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downwar d position to be deposited on said substrate in said pre-determ ned
array8. 7Be apPhetappsarcidimedds adaia 28dwherainysaghfixinlg mleansds 14 1he 3@
inclu ing neans_for fix'r}‘q saig depositedl alls to said substrate. 29.
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