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Field of the invention The present invention generally

relates to ball grid arra (BGDg and in particular,

an apparatus and reklkdaF fIbtE NVENT@N bal | grid array

tenplate with solder balls. Description of the Prior

Ar ANBAPPABATTU S3k K BYSIETEICHDIFDR BILRMNGG 0 BARD GRAIMRARKAY
for connecting high- deggiprAfE conponents onto

circuit boards. US Patent No. 5, 655, 704, issued to
Mat sushita El t gust 1997
di scl oses a %bLﬁhjﬁ éh?@%@%ﬁgﬁg or a stencil
with solder balls as a sweeping bin passes over the
Field @htha @vemlinever, such method is very susceptible to
soI débe fredent demation Igynerarh\;e relaies gnball getfarag (BEIA) aad i m
ye to process var,i ablh ?ont m natjon or fore|
paﬂtm'%rcﬁ apparas cadunethes oo "erid wsaciealate with
becones not possible or the obj ect of
someggggient depositing the sol der ball on the BGA
package is not possible. FIG 1 shows a conventi onal
method of filling a BGA tenplate with solder balls.
Depgeptiemot ediriaré\t. i s provided with a pl uraI i ty of

pal Pl AR iR A8 b G Redfl o trdhepinghieh-
deHsiBORT I:(Smbb@er&@bﬁﬁ‘f cikait foaddd. NUS Fabet ). &565%) ﬂ(ﬁlﬁ‘ |ssued to

tenplate 1. As this deposition of the sol der’ I's
M@tatvﬁhﬁaplﬁmmammsml ber 2 Negusb 1887 dl!f@ldsesaamihodh)éflllmg a

terj3lef & § sEned wittsqde HRAS asuerelEbn RSB el
terhﬁla@e aHoWaver sLae n%%&ﬂs \J%?y!' Euﬂ:ebﬁbﬂelﬂé%o@@%ll UQBQFQ be

showh in FIG 1, this may result in th
thEbéesngn isedbimedelbps dhe td pmc@ss vakiedh litgy cqrdsmirmtion or foreign
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posgiblar at us

FIG. 1 shows a conventional method of filling a BGA template with solder
balls. The BGA template 1 is provided with a plurality of holes to receive a
plurality of solder balls 3. A ball bin 2 sweeps over and above the template 1
and deposits the solder balls 3 into the holes on the template 1. As this
deposition of the solder balls 3 can happen anytime when the solder ball 3 and
the hole are aligned, the deposition may take place just as the ball bin 2 is about
to reach the particular hole at which the solder ball 4 is just about to drop in. As
shown in FIG. 1, this may result in the ball 4 being quashed by the bin 2.
Another possible situation is when the solder ball 6 fails to properly seat in the
hole due to foreign matter 5. The bin 2 will shear off the top of the solder ball 6.

FIG. 2 is a perspective view showing a solder ball mounting apparatus

disclosed in US Patent No. 5,655, 704. As shown in the FIG. 2, the solder balls
are deposited onto the substrate 10 through the stencil 7. The flux dots 11 on
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di sclosed in US Patent No. 5,655, 704. As shown in the
FIG 2, the solder balls are deposited onto the

weubsHmsase 10 t hrough the stenci 17. The fl ux decs/st2003/000246
WD 2004/ 035253 PCT/ SG2003/ 090246 2 the substrate hold
the solder balls 9 in place. However, as these fl ux

thesubstiate hold theisglded bplis® & plabe. VHowsver,ars thededhix ddts i hare
dot 12, where

.dot, 1 vary as . in the case of flux
"Q%Q'Pég‘ﬁgﬁéwez@éﬁ 98 haighh AL the it 4 1 daaisary ehan thsl chse of ALk
' . nci- .7 _an sheak e ff .
okt 2% iR Bere Rt Bieilein R hi B BEPBE 13 petick
outaif HiBsteri¢iEy and e sheirdtdifdiliie R £AB8SoMREDSI LIlEBDatss
not any flux dots and the solder balls wll drop

oves i balhdd Thereucanatotentialivtbeasrdes whestheeris inak hnyl lux dots
' the bi,n 8. US Patent Ng. 5,499, 487,
anflhe sl BERY Sl hppdbishifiareihe i ey agtbs solsbball 14

willi s s ses] B tRARATEAL uS for placing solder balls in a
bal | gri d array. The 10 apparatus conprises a wheel

havildy Patent hioe 5,499 87 isuedto Vasguardnditérhation)dat., 19 March
axi s, neans for

[ r ot at abl e about hori zontal a ;
W%@gﬂﬁﬁj a9 apaaratisy fon placing salder ks i Al ariscarrast Thee
I 1S f [ > ' j re t he
PPRRL (B SRS kO] Bl et ahBrl Fpee
being tdtatablefakolaea batizogtal akigrmeshs foEatachig a bAIPEAHRGra§ to
he BSeryoir og sg}leger balls at the bottom of the wheel,
thednnes fagsrof ike wheel oneansifyr attachingrajtooliag fiiaee to thenmuter face

of HEYhRR! hibhostti beinelo RN 1Bt R TE B e Bl Beaifor
fotming eneyevir ofisoltiBeballs 4t AsebofiorhitF tiRs WRkelRMYeaPX $6SS

sol@er bal I s which are not occup_lng recessed, the
copfpeably fetafing thruwbeelitadeevaribierigobrg bixtatecthraugh $reansavoir

in BRI Sl Pcest T R it Wi eI Bed & o trom
thesngége dfliee s0haty Baldsssolber Rals8MichNre ﬁ?fﬁoéxﬁgﬁ]gbal |

relates to a nethod and apEaratus for fi
reggssedl, ae per Ing thepputentacss beingsesasted a disnvets péonit the

I | 1's and t ool i n late with a rragy of
tocB1eEBty 8o, hedRS sele5p aR h 1o otievbig Bl g aray does
nobe ﬁe&ﬂ@solﬂ@l‘ Bilgs to a nethod and an apparatus for

bal T placenment. The nethod and 25 apparatus are

par iRatant Noshyb6a/216 rehutesttoansibtod avgl spadeus falflling 8

R bgl I %;/r i_[% arra}/ J)ackalge. . -
ball grid array. The apparatus comprises a reservoir for solder balls and a tooling
plate with an array of holes for receiving solder balls. US Patent No. 6,276,598
relates to a method and an apparatus for ball placement. The method and
apparatus are particularly suitable for transferring solder balls to a ball grid array
package.

The methods disclosed in the above US Patents Nos. 5,499,487,
5,551,216, and 6,276,598 make use of free flow of solder balls 17 over tilted
templates 15 with or without vacuum suction at the holes receiving the solder
balls. This method does not prevent excess solder balls 18 and solder balls 19

remaining on the surface of the template or around the holes due to either static

forces, vacuum leakage at holes or foreign matter which may be sticky like flux
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The net hods di sclosed in the above US Patents Nos.
5,499,487, 5,551,216, and 6, 276, 598 nake use of free
wohow/af2s30l der balls 17 over tilted tenplateBCtSGeaBI000246
.or without vacuum suction at¢ the holes receiving the
sol der 30 balls. This nmethod does not prevent excess
Usgg i e Ytachmengtathe substcade. brathese tBatiorspmibsedggert dpehtion

fii th | d hol d
WITHEREFR 52 Pk e R L i Peav sufsraie Aibiscvanced
. P ! . .

b R s 05 SIS L iyt o8 ot each
hode trethlerpdeit hearl bihat enich #ldotiodle ohnthts g %ri@ii dredyi @ 8hown in

_lgggieqéxe?_t operation whereby the ball pick head 16 or
HGSpipnd4)i d array substrate 20 is advanced above the

t enpl | 454 B._quash | der [1 or

d ot 1ot e ivp 5978202, RsfeF R REVE ettt e o8 199,

iszhuls bhk gtitladieyoand ' |

T Pl MR A gy 488y BB
pattey ofaeigllized paaor dot of shigh 298, Thii amiacstas comblisey ard
T PRt o R BRSBTS Ry,
a sedricilyeverlVli tRBRECARL HSd Q%HHr{e%e[?}lt eg‘gfjﬁq%%‘? g?ﬂg& BP.J.QS[

defining an el ongated recess e carrve
maggrial having aplanaobeiterh endade cvradtiignhetstvicll @passr Mddement
support ed. by guide rails, a block of rigid material
alqpghe Q%GQCJ& dbmenps fos maing hebloskalere tgg steneil dergmeving a
birreshthed ‘ | peans . fan.
P e R aakl el ArRRuRsTRfnky o Ui FERGT 10 Hine the
apgiturescti ng sol der balls over the apertures fornmed on
the stencil for filling the apertures. 15 SUWARY COF

THE PRESENT | NVENTI ON Accordingly it is an object of

th t g ' ' t d
mothod for NS B PR EREERT IRy ERBIBNG: o th
sol decordinglg it iYah obfetk BEtheQRest iRfertid t8 gp?&ﬁﬂé an

inventign is to provide an apparatus for filling a 20

appatafus gp dnetnpdyor fillipg athallrgrid angey t@@mlamg/yilﬂolscdslewballs. a
Ve B 5B o el i
balt gnidl el iteap ey h&fing locating holes with a plurality of small solder
balls comprising

a base plate rotatably mounted at the axis thereof to a controlling device
and the ball grid array template being mounted onto the base plate so that the
template rotates simultaneously with the base plate;

a ball supply bin slidably mounted over the top surface of the base plate
while being rotated together with the base plate, the sliding motion of the ball
supply bin being controlled by a driving means such as a motor, and the ball
grid array template about the axis of the base plate, and the ball supply bin being
substantially rectangular and enclosed on three vertical sides while the fourth
vertical side proximity to the ball grid array template being a ball gate, said ball
gate pivoted about the axis thereof and being normally rested by a stop pin or

the like, such as a stopping edge, positioned at the lower surface of the ball gate;
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and the bal | grid array tenplate being nounted onto

the base plate so that the tenplate rotates
weiolssgously with the base plate; 25 a bal | peusspheo3/000246

bin slidably nmounted over the top surface of the base

plate while being rotated together with the base

pl ataesensing dsvia puyitimtedoat hoth theeerits! df the bagel platei 41 a height

s i PrESBalant of hedbailaats Toampledkiee s on menasias te
Oﬁeh@d}&?o%%dgllo?ﬁ%n Fe bgﬁgrgﬁgéa&wpl y bin being

subst ant | y rectangu encl osed on three
ver td platality dsmuthisblelet balls endlodeddsy theralicappBi e

proxinmty to the ball grid array tenplate bei'ng a ball
thereby WTW thethase plajgti lf_te% tamsardd theblball gritherray tamplags, ¢l bin

' I b t i the Ljke,
suBfil, B eNde BT olor 2 bt oY ey @r e aRd thasdy fill o the
oSl difeotn thorchlate ARk solUE: BARNBREDlate is then tiled in

the eppositecdicantionpthet edl haply biradlieleabaek teethghithersérd drad
.to.the height of the bagll gate frqgmithe base plate for
st fi e ety i) kalls e aglsa el vty hetsuppl bin
at ey l J r |
2ot et TR ke BB SR8 o DAL e B0
filling sader halsratsa bhk ghidldrragrteshphate Ayving rlakatity bhidckiing

uppl.y bi lides to and over the ball grid array
h eérrg"’f'ét"éetgﬂé PRI EB ‘?‘PISFepG;S)fﬁt he |ocating holes on
th Wi | s b late i th
i Eeen e ol b B ey @b s oo BRE oF p Phlippihsg e
sl i desodwadtig & pluraRtycsfiieldes hdilanta ball SUppIRNER WHiYh id dIRlably

ex,cesa stquéjer balls are fallen back with the suppl
pogitigned gt theyonge eng phide kitse dlatecind issligalle ontthe irase plate

[ ' f WA I ball s.on.

L R S B T B
towaciatthéball Beitiesray 3ain@l A8 i aow ARP EbISE Bl rtdiRes iPfhe
baﬁosml oni ng sai d bal rid array tenplate at one end

sugplyikiptalfilliihe dogating droles on thedeuiphatesansl thealitling mbtion
[l s.in.a bal upply bin which is slidabl

of 8 3L i B PR B \ing st s S o each
sofelet Balbfsr carthlibeathaIfole! #e; « ¢l ockwi se rotating of the

base plate, causing the ball supply bin sliding

t owapdster-nlodsalide rptatihgaofithy basnplatd and didihg ofthiehieall supply

.spl der .balls contained in the ball supply binto fill]

birf ek o B i REFeNGHck Husq dipeaamovant frcest salfeighals
froffPhb&VR the ball grid array template.

A further object of the present invention is to provide an apparatus for
filling solder balls on a ball grid array template, further comprising a ball pick
head which is lowered above the ball grid template to remove the solder balls by
vacuum for transferring to a ball grid array substrate.

Yet another object of the present invention is to provide a method of
filling solder balls on a ball grid array template, wherein the base plate is tilted

clockwise in an angle ranging from 5 to 40 degree above horizontal.
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of the ball supply bin being controlled by a driving
means such as a notor, each 20 solder ball for each
woaemtsm33 hol e; and counter-cl ockwi se rot ati ngrot/SGk@3/000246
base plate and sliding of the ball supply bin back to
its initial position and, in so doing, renove any
excéﬁ aBOﬂheeobl&at b’sthefpremnahweatmrlne tbadrbvideiadmathioalyof - -

e BVRIERIESES Sl Bl £0Tba Pl Bridaney PmAlte o P rkeIsse
PIRE 7R kPR TRl B i 20 G iED o

t ewmmembbo.mmmv thd iweOdbRIIll RalW Ise B¥scribag %V%é)%f
transferrlng to a ball grid array substrate.

exampiand whihgetererice: théhe nesmmpanyingdiavangs, sn Mdﬂlq;h ovi de
a nethod of filling solder balls on a ball grid array
tenpl ate, wherein the base plate is tilted 30

cl ockwi se i NBRIFFINACRIPRIINTIF THEMHRAWANEE degr ee
above horizontal. WO 2004/ 035253 PCT/ SG2003/ 000246 5

FI§el iSar’m paitlyrendbed trast-sedtmnal eiwanthowing atdoanentioriad solder
e a nethod of renoving excess solder balls from

bag 'B%‘I’“ "@r?ﬂ?aﬁ\‘%y tenpl ate, wherein the base plate is
FI(‘JI Mseéjcﬁﬁg kec‘%n'oﬂﬁ ) nena{hog% ?ﬁ%&t oéh% LOdef B@M%ntt ﬁg

degr ee. e |nven fon w
appmw& bed by vvay of 5 exanple and with reference to

e a i ng drawi ngs, in which BRI EF DESCRI PTI ON
F'@E 3 ArRReRe Aty show instagcesawhich reay éﬁsg&dn quashed solder

baﬁ&)f?ﬁ’ﬁulﬁﬁ%t bRk eYLEK: %*}R"%@g%ﬁ%e% vlen 20261630588 bn the

ting appara

bal:irgus!sarwah|ao¢tﬁivemumleblcwﬁ®bheﬁomm\g aftad. sol der
ball nmountin apparatus. FIGS. 3 and schematical ly

Flanis 3 prosasrelionakview sheyvingthe denqsit'tqlgas‘ﬁewm; blaU@fromdthe
h h
ST TEY AT T NER ERE

immnﬁmﬁntl onal sol der ball nounting apparatus. 15 FIG 5
IS a cross-sectional view showi ng the depositing of
FIGS| Giter Thare gosssentiond views shawipglgpebition wqubecdef |

nt
deﬁgﬁs\r}@# %Jlgsgﬁcligrt ba“ls T aa‘é&?rhgﬁé‘é with thg ptrehsgn lfnggr?tlon

DETAILED DESCRIPTION OF THE PRESENT INVENTION

While the specification concludes with claims defining the features of the
invention that are regarded, it is believed that the invention will be better
understood from a consideration of the following description in conjunction with
the drawings.

Referring now to FIG. 5, there is shown an apparatus for filling solder
balls on a ball grid array template in accordance with the present invention. The
apparatus comprises a base plate 1 rotatably mounted at the axis 2 thereof to a
controlling device; a ball grid array template 3 mounted onto the top surface of
the base plate 1 at one end thereof so that the ball grid array template 3 rotates
simultaneousiy with the base plate 1 when the base plate 1 rotates (tilts)

clockwise or anti-clockwise; a ball supply bin 4 substantially rectangular shape
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FIGS. 6 to 15 are cross-sectional views show ng
operati on sequence of depositing of solder balls in
weacemrodsaise wWith the present invention. 20 DETACLED2003/000246
DESCRI PTI ON OF THE PRESENT é NVENTI ON Wi |l e t he
speC| fication concludes with clains defining the
s ld@bltyun@lmted ovhietheitoy eunfaaemfttlmabawpiaﬂee‘galrtdie@théﬁeridsthereof
lieved t.hat the invent under st ood

be bett
R e ioR e hanasicor ot e by (episte @tmﬁhmn

AP T B AP PR U6 PR AR b e
basaplaie dmotatdsalboudthethx® ¥ aF tHedsme plae N lﬁcae%ﬁaan&emmtthe
the present invention. The pgar atus conprises a base

Pratest Ef erfest @mb@dynwutﬂﬂeé:xﬂtllaupp doinxdi is epclased eafthter vertical

Y A TR T
proviele@ Mdtht HB&I¢ ?ﬁteSEP TH@E)aII b&eBak bl\%é(ﬁ&@t?ﬁt&l“e %Qm f?ntef%o%

rotates sinultaneously wth the base
anggs sopnal tyeresterd duyat .ﬁsp in Vm)sutlooédakmeéew surface of the ball

safis in dfe Pesritgf t@f@@@%@@%m&?%%'ﬁ@e bl
gri%lI dr%%%pl’&i’é‘ @t@ &rd \tvgﬁ aﬂcg Bra? gat%é '?E,g? (ﬂ%tge {ap

at the er en reo

sutfh@ i}@dmld lsolnieobaﬂlshm temldl| or@ Todatirg lﬁMeﬂQW@béiR/@s dnishd he
Eé%h Is‘ﬁp binis driven by a notor and is noveabl e
50 5@' e rb!%ﬁ@ﬁv\hllethe base plate 1 rotates

aboh&t eﬁ?%g%\x?ce% Ui Q? a lr?l‘r?%gglg #%%I’& slg?g?érn o? %ior g afq béam

preserit pre

refi;amppé yerson isfpasiticared| mPpgngg ﬁﬁg?tg)ﬁ(tr\%r:eﬁgk ?1:) @Hted(ga%e EJE{)Iate 1
i

V\l?] %the fourth vertica
at g hetghhsipilar te s mght@fth@balybg@mﬁjﬁdmmerbaae pkite 1dat e

T 8ol BB 030 S0
antopen Ipoyigions this ﬁ@lﬁca@és érheﬂorhﬁHalltygﬁt@péatW nTﬁ@Bal‘P?ﬁl‘oe 5is

plate 1 rotates clockw se or counter-clockw se
deﬁa'nqrd incsughiagway thay theewplght of theilml lrgabav Bdepivwitdchalaout the

oL S RFELATE UL 5, Sl gh S a il ar,
contareiheascRR byllONe wilth @i’?é bARsdppkPbirfg, Shown in FIG . 5.

A sensing device 8, such as a through-beam sensor, or

a f Osskewnbe&l. 5, a plurality of small solder balls (in bulk) 11 are
enclosed by the ball supply bin 4. A ball pick head 9 is positioned above the
ball template 3 and is lowered to remove the solder balls 10 on the ball grid
array template 3 by vacuuming for transferring to a BGA substrate 19 (referring to
FIG. 15).

In accordance with the present invention, a vacuum 18 is provided to a
chamber 13 underneath the ball grid array template 3, in communication with
the individual locating holes 12 on the ball grid array template 3 so as to assist
the filling of the solder balls 10 (referring to FIG. 7 and FIG. 8).

FIGS. 7 through 15 depict the operation of the apparatus in accordance

with the present invention.
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bl e amigat s By seeolie

reflective sensor is positioned and supported at both
the ends of the base plate 1 .15 at a height simlar
woaod4vsssei ght of the ball gate 5 fromthe basecpisa@3Dh00246
for nonitoring the opened/ ctosed position of the ball
gate 5. If the ball gate 5 is in an open position,
t hi sAl theiioliebepentiah b thrsdppayatis) thebasd plam 1 Wetkaith the
d in such a way that the weight of
ch\gﬂs fleon theilecagingmblesht are

imAB oYz bigl pELIFLh fos MBMLNTIC Bl AEME T RIG: e Bilfer
badlspil arelwontatned\sriitowr ball SopBly Bin Aamd tHeabdlf %ag:@fg aiﬁ lHP{h'e

sol der _balls (in bulk) 11 are enclosed by t
C'Qiﬁdﬁﬂ’%ﬁ'%-n 4. A ball pick head 9 is positioned above

t he t ate,3 ,and s | red tor ve the
e el R S e MBS LTI H0%% o s
& er 4 : .
/e b8 hAZSE T o A By e i
of ghe selder ballseht dthin theviad LsupphyBbins4 oy spreald dut wviards the ball
grid array tenplate 3,

h 13. und h.the bal |
oS TS e e deiastion peseibilty Avatie hallend Agmisrentate 3

I RORREIFEPY TR B GR ERAE Vol R Rl felRer ans

117withih teGuppBly. bid04.FI GS. 7 through 15 depict the
operation of the apparatus in accordance wth the

pr e<SnNOMR Bk o 8, thebalbeunnig bire4 skidey tewzedathedadlasid array
i t.al j .th ' { t h L.
terfpIaheS i VP tORER ARt NaRd 7 BRI plgertiafis 13 Eityn
théawpply bivo 430¢ deposiadd igtdlMedbcdtig HA6a1 2 BY tg@kg§ac1eiosf%ﬁ§

in the horizontal position (as shown in Fi
teRkim 3i 1 hevacugmingmesps 48 conpedied td theashander t 18 assist in

ey L . bin. 4 and | | 5 |
filfhe (el £ S 05 HBR 6 Bl S 12 Bdfe teriphe Base
pl atefdrrihgltd FIQr 9) theAL@pRE ﬁ:'ié)%}‘i’itﬁ%dgc? rBRPe countb?

40 degree above horizontal. The angl rotatiron 1s
clegkmdsaiorali us 20t the” Sathegree helowt hottizorsal. dimilaelly) hekhgle of

I O R
P ap Ao 39 oLy B WL BAF o bl FTABE S ate 5
anddlydbe apuiung of rotational torque balance at which the ball gate 5 is
pivoted about the axis 6.

Due to the fact that the solder balls 11 aré typically very small, as small as
0.2 mm diameter, some residual solder balls, denoted as 14, may attach to the
surfaces 15 of the base plate 1, the ball grid array template 3 or around the
locating holes 12 due to static charges, humidity, contamination or vacuum
leakage.

As shown in FIG. 10, at this angular orientation, the ball supply bin 4
slides backwards and in so doing sweeps off excess residual solder balls 14. The

solder balls 10 deposited in the locating holes 12 remains in place, held by

either vacuum 18 in the chamber 13 or by the depth of the locating holes 12.
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11 within the supply bin 4. As shown in FIG 8, the
bal | supply bin 4 slides towards the ball grid array
woen@lias®s33 and over the tenplate 3 and in so #0OT8G2003/000246
the solder balls 11 within 8the supply bin 4 are
deposited into the |locating holes 12 on the surface of
the 15 tenplate 3. The vacuum ng neans 18 connected to
CLIhe chanber 13 assist in filling the solder balls 10
WS t he | ocating holes 12 on the tenplate 3.
Referring to FIG 9, the base plate 1 is then tilted
or rotated counter clockw se.to about 20 to 75 degree
bel dw Aapparatusifor Bilif} hdsallygrid dreayeeed fate fhavirtiBEARTE Holes
determned by the ability of the solder balls 11
wi %HI%aIItM@flémaIl solgfspioplls comprising to fall freely by

ot & ta¥e HRAFRGRh a6 atia a0 agtaie e e

dtha\balC Bridl Rerabaé ifg| | '
O Lo LR Tt pae Bpie o ild bafy e bl ik

terpelate rotaies simnudtapraldly adth the basepbitanet er, sone
resi qual sol der |l s, denoted as 14, y attach to
¢ heo B8 supBhidSh iaabGim uaon S¥er thedos suriaate e Pesqplets
I FITRleat 0 i I u
WG TR AGactner i Wadd lateP B it RofSn i o
supepbiybeingsantrotied by FFdiGing teaat, i headadurit array template

abidRF o i esesnigispand e Balledply bin being sgé‘ﬁ&&%ﬁﬁs
I I [ in.the.
et R Sosepre el ek WRPRR b yBdcaice

praxivoityito e ball ghe a&hﬁm@ﬁplaﬂéb@h% bl heatel eptdbhalf %été Sivoted
12. WD 2004/ 035253 PCI/ SG2003/ 000246 8

| ocating hol e \
ab‘éEI}Aﬁ*R/BX'SIFerRﬁ? app aeiagermatly rested hy astapapin qyra soppingy

; | ' e 5 with a plurality of
edéﬁga%ﬁtggfegg}m{;%ﬁhge?ggh%% %ﬂh‘é%”@g& pl ate rotatably
mouatenking deviee PokitiohBe bEBGthitRe 2ndOBE il Bds8 BIAE Ul £ Reight
and the ball grid array tenplate being nounted onto

Sin"ti_I@étQ)ﬁ?ehfﬁgbft@f tb_@ beH gate frem the pseplata for ma@storing the _

ord ORI RERIBERPL £33 1 SUpeLy i
pl & glurality of small solder balls enclosed by the ball supply bin

thereby when the base plate tilted towards the ball grid array template, the ball

supply bin slides to and over the ball grid array template and, in so doing, fills

up the locating holes on the template with solder balls, the base plate is then

tilted in the opposite direction, the ball supply bin slides back to the other end

and simultaneously, the excess solder balls are fallen back with the supply bin.

2. The apparatus as set forth in Claim 1, wherein the sensing device is a

through-beam sensor or a focused-beam reflective sensor.

3. The apparatus as set forth in Claim 1, wherein the base plate is tilted

clockwise in an angle ranging from 5 to 40 degree above horizontal.
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10 while being rotated together with the base pl ate,
the sliding notion of the ball supply bin being
woani4rossised by a driving neans, and the ball gprCT/Sarean00246
tenpl ate about the axis of9the base plate, and the
bal | supply bin being substantially rectangular and
encl4séte apparhatus@s ver foithdh Glaides, whedeth tHeavight b the ball
verti.cal side proximty to the ball grid array
gate hgtixeled sbpHyths axis thegpef e0 as o tormad tloseawellid conein te
ARG ' reef,and being nornmally rested by a
® sto?aél%wgwgﬁes?%ggq%gy bl ge, positioned at the | ower
~surface of the ball gate; a sensing device positioned
at both the ends of the base plate at a hei ght
si mi}.afhe appaiatubes gettfodh in Kdaibal | whees fhedocatheg hsiseon
hate for nonitorin he opened/cl osed positjon of
thR R8N G rgiale cBive e & pvaraim (g caharsadiiingef tersolder
balialth&egcl osed by the ball supply bin thereby when the
base plate tilted towards the ball grid array
tenpl ate, the ball supply bin slides to and over the
bal | idarray tenplate and, in so doing, fills up

g . . ¢
t he §-obBR PRRATAYF 88 srforthdn Caim hiwhereirthediage plates Wied
i+ ' ' ' i he opposite
a"g'irhﬁ‘é‘g??'gﬁw %ﬁéﬂ%%f%*@ﬂ%{fpb* 2630 2B deBfellP %t L% e
ot her end 25 and si nul taneously, the excess sol der

bal | s aﬁe fallen back with the supply bin. 2. The
-appdr at MsaRRAraEs as sgtfarth in Glaimnd , furtherezosnprisimea bal gicg

j1cer i hy b f d-b
el i< lohened AOORR AN D55y, Bl 3E R0V siloh ball
byGlaumlfor whasteriringttbe Bas&idh@hesitsihid. t ed  cl ockwi se

in an angle ranging from5 to 40 degree above
hori zontal . WD 2004/ 035253 PCT/ SG2003/ 000246 9 4. The

o " the Bt BEfng 5ol el Sh ua aficarian smusedsings
pl@alityoffleating wdless@am%étgbe c‘”ogrf%r%iir%gnﬂﬁ@%te Qder balls

within the ball supply bin. . e apparatus as set
f or PRsitionTigadaid ball grid rerap templatoatadriegnchol £pivoml babeplate;

P 8 B R e Bl T e ey
PORETE ol 51 e S S0 Mg b s

t o Thdiwgyesmtating of the base plate, causing the ball supply bin which is
controlled by a driving means, sliding towards the ball grid array template to
allow the solder balls contained in the ball supply bin to fill the locating holes on
the template, each solder ball for each locating hole; and

counter-clock wise rotating of the base plate, causing the ball supply bin

which is controlled by the driving means driven, to slide back to the initial
position of the supply bin and a plurality of solders fill the locating holes, one to

each hole.

9. The method of Claim 8, wherein the base plate is tilted clockwise in

an angle ranging from 5 to 40 degree above horizontal.



7. The apparatus as set forth in Aaim1l, further

conprising a ball pick head which is | owered above
woOherdwasisagrid array tenplate to renove sol der Pbmsb3003/000246

by vacuum for transferring o a ball grid array

substrate. 15 8. A nethod of filling solder balls on a

bal l10grihe raéthad of eldha8 ewh@eimthedas® plat@lsitiheddounter-

|l ocating holes, said net hod conprising the steps of:
clqsswiisei iranrangetag g frorg r20doarr degree hplput korigonsale end

of a pivotal base plate; introducing a plurality of

sol der balls in a ball supply bin which is slidably
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base plate, causing the ball supply bin which is

o e o TR o B L b
baﬁeoﬁlié?é edod Iﬁw&%alrgﬁﬁn t%%oql ng%:B E?oﬁ H \&llﬂg thggﬁfdepgalls

eac

in Hm:tatnpmeir@b@traﬂﬁ@rr@&f@mrth@:rp:@h@s‘shwgzw se rotating of
the base plate, causing the ball supply bin which is
controlled by the driving nmeans driven, to slide back
to the initial position of the supply bin and a
plurality of solders fill the | ocating holes, one to
each hole. 30 9. The nethod of Caim8, wherein the
base plate is tilted clockwise in an angle ranging
from5 to 40 degree above horizontal . WO 2004/ 035253
PCT/ SG2003/ 000246 10 10. The nethod of C aim 8,
wherein the base plate is tilted counter- clockw se in
an angle ranging from20 to 75 degree bel ow
hori zontal . 11. The nmethod of Claim8, wherein the
driving neans is a notor. 5 12. The nethod of Caim
8, further conprising the steps of rotating the base
plate in clockw se direction to horizontal position,
allowing the solder balls in the tenplate to be
transferred for further processing. 10



