2 8 OCT 2003 METHOD FOR PRODUCI NG WELD PO NTS ON A SUBSTRATE AND GUI DE FOR
I'MPLEMENTI NG SAI D METHOD The present invention relates to a megm)(qq f mﬁle
nol di ng and sol dering of 5 electricall connection pads to the €lec P(?
connection-receiving zones of circuits electronic circuits or conponents.
The el ectrical connections of electronic conponents such as integrated

ci rcui t s METHODSFOR BRODUYECINGWELDPOINTSON ASUBSTRATE ANDB GUIDE f or ned
by solder balls soldered to netal connection-receiving zones of the

substrate of the to comFQRIMPLEMENTING2AID METHOR; ving zones are | ocat ed

on the face by which the conponent is attached to an el ectrical
I nterconnection circuit. A known nethod for making electrical connections

of an integratrpd grbssmtiifivertiofieiatestd Aendthdbd fvithg maidimgsarepsoldetieg of
manuf acture of solder balls of the 15 requisite diapeter, the dipping of

. : It .PPI
t he bald electrical icbnreetinn paes de tbe ialednc sPNpeCIGRaTECeIVINg, ZPRRS Qﬁt?étggﬁﬁﬁ e of

t he conpopent:.the passage of fhe conponent equipped wth balls through a
f ur nace ?[}F'CHPB&C"ECHR%QFF MPAPeMe sol dering. The bal I's are deposited on the

substrate by arhéuabbﬁi'aapr:oﬁﬁé&@ﬂstofp@tecﬁ'mbCc,%n%pﬁité isoghtde intablatedn t he

connection-receiving zones of the conponent. ) These devices are costly
and the cikiitsgcomptisiaghalldrgeamanberpf conneciige peintsvare ugealty fprmesobher
techni que consi sts jn i n nd soldering.bhalls b an fl ow of
ol der  pasider Baio spliEePb i SRR Crresliohraeats gint el Binaelrdf S el vi'ng
zones of chﬂ@oﬁ%ﬂ?oﬁ‘ﬁé’ée ﬁa-ﬂ?ec'iféh%&eﬁﬁ‘lgtz%nb% FH @b dnttRe Fatk byortaem 25
process through two nmasks superinposed on the substrate. The top mask is
used onl yhé comiepnent is tattaciped teean Elestrinch mtencaghestiona@cuds a nol d and renai ns

in position until the reflow of the solder paste in a through furnace.
OM ng to the presence of the flux, the substrates and the masks have to be

¢l eaned. EvenAgn%\gﬁln%&thﬁeffoPﬁ%kﬁm | SlebiESecdrmeklio®s bf BRIntegrated acly than a

30 prefabricate e need t0 use these nmasks nmeans that this
t echni queotmuises the followingosndiy steps: | theommpufactureyef soldert ballsdphibRcks of
the pr I150 rrec?&itsi’te Eiirs];\?nei'tgx ?tqé id?pr;])ing of the balls in a flux and the deposition of the balls

on the substrate of the component; the passage of the component equipped with

balls through a furnace in order to carry out the soldering.

The balls are deposited on the substrate by a suction or screen type
device depositing the balls on the connection-receiving zones of the component.

20 These devices are costly and the making of the balls and their storage is
very costly.

Another technique consists in making and soldering balls by means of the
reflow of solder paste deposited by silk-screen process on the connection-
receiving zones of the component. The solder paste is subjected to silk-screen

25 process through two masks superimposed on the substrate. The top mask is
used only to deposit the paste. The other mask serves as a mold and remains in
position until the reflow of the solder paste in a through furnace. Owing to the
presence of the flux, the substrates and the masks have to be cleaned.

Even if the solder paste is three to five times less costly than a

30 prefabricated ball, the need to use these masks means that this technique too is
a very costly one.

In order to overcome the drawbacks of the prior art, the invention



2 28 OCT 2003 a nethod for making balls or sol der connection pads on an

el ect'rically conductive connection-receiving zone of an electric
conponent, the nethod conprising an injection of conductive li§ m:erl :29%
iinto a guide open at one end placed so as to face the connection-rece g
zone of the conponent, wherein the guide is forned s by two separabl e
parts, a nold and an injection matrix, the nold and the ipnjection matrix

conpri si ng rpelbeddesmaKingrballsASoliRr feNBECHIE PaEs 98 At el@ﬁuic{aawé‘pnspcf@\r?e i
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accor di ngjrjéctioReofi dbrittivn liquii alleg iARSE Igukes! open eit okt efid pldtedTebdd ® t he
part in direct contact with the substrate of the conponent, and the
i nj ect i onfanetthexconpectinn-wcaingzene of thecampanent,awhergin the guide ig formed

ST e S bl R Biec B AR RETRR IR
I ops RVAMaray he ; idah f |
comect| SR SR EPRESBRe Y FOaIER e S shaphe (S onu |

bel ow t he separatidnu®f o parts,cnd the parisoyf the gulide atehsepdriiey whilestrepilloy fs ed in
the nold after the separation of the parts. The nold is separated fromthe
cormponent @48, optionally, the alloy is renelted so that it takes the form

of a ball. 20 Thid AUHRLIGMAkiRG sofecBRnbich SaiiScdorling 16 thiirvastieh, bal | s

or sol der donne@hon pads on eﬁectrl caﬁry conductive cognectlon-recel vi ng
zones o0fo as destdinad hafsinafientbeemtld is the parit dedibedtropntiss withgtetsoibbstrateadh a

conductive liquid alloy, and bein en.at one end, wherein it is formed by
t Wo separ_éﬂﬁ@o E?rﬂ%ntc@gﬂmeéﬂﬁ[jf'orb&@gﬁﬂééhﬂp&ﬁrEa arrowi ng of the guide at
the position Ofn NGt OPfafl if @ mbiiied AccddingSio Wik RIRABBROMATRAbICLS { he
guide, the two parts are separable 1n the diréction of injection of the

| i qui d al removed froen the dempGnémsr befhea fre eolidifi¢ationaofthedaboy. agdye ofolteme

i nvention shall appear fromthe 30 descripti of exenpl aryy ephodi nents of
thegui de TRtA BPoT A A ReCRY eE - TRBeGa zone of theCorBiEht TaRes e Shape

15 of a ball when it cools down.

In another variant of the method, the mold is cooled below the liquidus point
of the alloy so that the alloy gets solidified in the mold after the separation of the
parts. The mold is separated from the component and, optionally, the alloy is
remelted so that it takes the form of a ball.

20 The invention e;lso relates to a guide for the making of balls or solder
connection pads on electrically conductive connection-receiving zones of an
electronic component, the guide being designed to contain a conductive liquid alloy
and being open at one end, wherein it is formed by two separable parts comprising
passages with a narrowing of the guide at the position of the separation of the

25 parts.
In one embodiment of the guide, the two parts are separable in the direction

of injection of the liquid alloy in the guide.

Other characteristics and advantages of the invention shall appear from the
30 description of exemplary embodiments of the guide and of variants of the method
according to the invention for molding and soldering the solder pads on a connection-

receiving zone of the component. This description is made with reference to the



according to the invention for nolding and soldering the solder pads on a

‘connéction- receiving zone of the conponent. This description is gwtﬁh
reference to the 3 2 8 OCT 2003 append%d drawi ngs, of which : - Fir@ r 1£ B3

2, 3, 4 and 5 show different enbodi nent's and variants of these enbodi nents
according to the invention. - Figure 6 shows a device for the

I npl enmentation of the nmethod for naking 5 solder pads according to the

i nvent i onapendgddrawingsdef whiclFi gures 7, 8, 9 and 10 show different phases

of a first variang of the t.hod [ di t he i i f O | di ng
and sol dering sof EW&’%ae?t 5"?3 a%%@ﬁ%ﬁﬁ@re& éﬂﬁé’gmﬁrﬂ; 132"& \i%t'%'ﬁg #4 show
di fferent Sbdf Seeh ItR8Y tioho the nol ding and sol dering

met hod acg\%rggi%ng t([)mg?l% |nve}1t ontaatlé?gjr}‘g 1 shows a guide 10 with several

i denti cal passag¢fgures shoevsreteViog fording irspledwrnitatiprodf the enatindd for makingct i on

pads to connection-receiving zones 12 for the electrical connection of an
i nt egr atSesplder pads aceprding t ipYRRlion4sing th@Wdes and an injection matrix
18, each having t ' par : ﬁg)scésr :

i nternal nold faééﬁé‘g@% z'r 8't ﬁeﬁ#oﬁg,‘:t@&ga‘%egg&n?er nal aftfgcﬁie-&;\% an da?ﬁﬁe

external frepdactsttingh® tHa Rvehtion et Moldgeasdisdkidning, soldeppatisviel ¥,
first passages 28 in the nold and second passages 30 in the injection
mat ri x, eeahpomenthe first passages being aligned 20 coaxially along an

axis XX with one..of t LL8s V. f aCl | L Xi S
XX is substant i'gflgweﬁgﬁpéﬁdﬁ)gf#‘grﬁ gﬁﬁﬁe@ﬁﬁ%?ﬁ??g%eg %?d ?%:edngu\f%(g.}ﬁﬁe

di stri by e meldingend s518&eRPmiethdd ecaavdielg to thd ineestare as that of the netal
connection-receiving zones 12 of the integrated circuit 14, so that each of

the nmetal zones of the integrated circuit in contact with the substrate

face 20 of theﬁ?ﬁ*‘?@ﬂ? %fgﬁ?@f‘g‘dgﬂ Se?alqéeﬁtﬂ:%l b &lees!ir thd hokdin

enbodi nent of cond passages "have a runcgt ed
cone shapgnd tsafieritB! of dlectreilasomnettid @atls tocainedciorsssogiving aoneay 1@afon

other at the |evel of the sefpar_at ions of the two parts of the guide so that
when the electrical connection of an integrated circuit 14.

15 The guide has a mold 16 and an injection matrix 18, each having two main
parallel faces, one substrate face 20, one intemai mold face 22 for the mpld, and
an intemnat face 24 and an external face 26 for the injection matrix.

- The guide has, respectively, first passages 28 in the mold and second
passages 30 in the injection matrix, each of the first passages being aligned

20 coaxially along an axis XX' with one of the respective second passages facing it.
The axis XX is substantiaily perpendicular to the main faces of the guide.

The distribution of the passages in the guide is the same as that of the
metal connection-receiving zones 12 of the integrated circuit 14, so that each of the
metal zones of the integrated circuit in contact with the substrate face 20 of the

25 mold 16 faces a passage of the guide.

In a first embodiment of the guide, the first and second passages have a
truncated cone shape, the small diameters of the truncated passages facing each
other at the level of the separations of the two parts of the guide so that when
these faces (22, 24) are in contact, the passage in the guide comprises a

30 narrowing or a sudden flexure in the diameter of the guide at the level of the
separation of the parts.

In a first variant of the first embodiment of the guide, shown in figure 1, the



these. faces (22, 24) are in contact, the passage in the guide conprises a
30 narrowi ng or a sudden flexure in the dianeter of the guide at the |evel
of the separation of the parts. In a férst variant of the first e@@dCER003
of the guide, shown in figure 1, the 4 2 8 OCT 2003 apertures with the

smal | est dianeter of the first and second truncated passages respectively

on the f a%ﬁértgf%st Wih'tRé %n?él‘l@slt Bi%gié%é:elﬁf il'fénﬁ@l”ah'gxsé'(ﬂnﬁ Qﬁfréﬁ%{eﬁg ﬁé%qqegt

substantially the sane dianeter n a second varl an

enbodi mentrespdttivelyeor?)the tfaeesapk theuneoldf arich¢he Snjecticet matrds dyecoltaobthaviee nol d
facing the jnjection matrix has a diameter d2 greater than the dianeter d3
of the apéHPﬁgﬁBt@fy thgsamadameRiddage 30 of the injection matrix facing

the mold. In a ' rd - i di, s i

aperture of theh%?{lgrés&Ec’Yﬁp\}eaaztiis%?ﬂ‘tggf ?’\%%ﬁrsf(t) %ﬁ%&d(ﬁgg%en%)(, tﬂb]%%%tégc% ?%ﬁgmt rix
has a di afirfteyasgagaleroftthemdit dacihg the @ijettion @btrid8as 8ahafeauzagRatst0) of
the injection matrix facing the nold. Furthernore, the aperture of the side

of the inthamihe digfeeten dgroftthe anereire ofd8e sgeondassaga @0 af the injectiont ri x
18 has a shqul der L ch, when the nold and the injection matrix are in
contact, ﬁﬁ%f@ﬁ&eﬁ?%&t he first truncated passage 28 of the nold. is In
this third varijgatthird harighosr tee firs? Enicdinent Eigares!, Qﬁ@a@iﬁ@r’éeof' tpb?fét' on

of its

matri x may be done by the machining of a part of the thickness
i nternal Pagsage8) ot theoalg fareg e injection rastEnbize agiametangredteathanstee 1 n a

second Lent t [ FLg 4) . the first ssage 23 of e
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f 24 of . i niect ' i | first
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first passage 28 in the 25 nold is truncated, the smallest dianmeter of the

first passage facing the injection nmatrix and the second passage in said
i nj ecti bh mat ril% thigihisg vari@pt, ithesheyldes i around the aperture of the injection

matrix may be done by the machining of a part of the thickness of its intemal
surface 24 facing the mold, for exampie by means of a laser
In a second embodiment of the guide (Figure 4), the first passage 28 of the
mold has an approximately semi-spherical shape, the biggest aperture being
20 located on the substrate face 20 of the mold 16 and a small aperture being located
on the intemal face 22 of the mold. The second passage 30 has a truncated cone
shape, and its smallest aperture is on the internal face 24 of the injection matrix 18
facing the small aperture of the first semi-spherical passage.
In a third embodiment of the guide (Figure 5), the first passage 28 in the
25 mold is truncated, the smallest diameter of the first passage facing the injection
matrix and the second passage in said injection matrix having a cylindrical shape
with a diameter that is very small as compared with the smallest diameter of the
first passage 28 in the mold 16.
The method according to the invention for the making of solder connection
30 pads on the substrate of a component is implemented by means of the guide in two
separable parts. To this end, a device 40, represented by a schematic drawing in
Figure 6, produces the injection, into the passage of the guide 10, of the liquid alloy



with-a diameter that is very small as conpared with the smallest dianeter
of the first passage 28 in the nold 16. The nethod according to kﬁaqm’ zfuna
i nvention for the maki ng of sol der connection 30 pads on the subStTate o
a conponent is inplenmented by neans of the guide in two separable parts.
To this end, a device 40, represented by a schematic drawing in Figure 6,

produces t b ngjf ' ch | , of the liquid
alloy 5 ZfEIGtP%[IthggO f(grr]é t@{glzgtrfr?% ding o tﬂit%{ﬁ%rtﬁwrgeg]ﬁgbnnect ions on the
conponent 14. Tire camporentti4ldashapae 42plecd? aghimsed. adds patt 42 is plshedpar t

42 is pushed by an elastic elenent 44 against the guide 10 so that_ the
connect i orp-Yr@&@){%ﬁt'ﬁgele@@ﬁbé“l@g%‘?ﬁtth@ %&%dﬁ’eﬁ? thateNeaePnnpctina-receiving
passages ' | | osed cont ai ner
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gas 50 coni ng fTendevice a0aessentiall?hao at dbséd Gohizinarass EHARiniRG &F Molten
During a nolding_of the electrical connections to the conponent 14, the

nol ten al 249y 48. Theafloypmay Herrut tndespressureitya gas BRconing kogoasantaimer. Thi s

cavity 1 [ 58 that includes all the passages of
t he gui de%@nﬁﬁégﬁggﬁggpagﬁégéﬁgl d by pressure on the guide, which

itself is hel dddritig agabldiig bhihe eleefrical eolmfectibn 18 WBavidiipdfentcAQstheg this
cavity. The face of the conponent 14 conprising the connection-receiving

zones i s preliespifayA8 ugdermresauie figs igseavity S6fthenighpa condiih§4noThisatavityhe

t | f . of LR ' b X ] I d flat i nst . ~15 the
Face of 14 P8 Crtists A EpklinBad ik TS of 1Y BESSEdes YUr ROTRSE 10y T,
the cavit yohfponeni 14 eclield bytessupe @RHE Quidel, WHIdEitgsK idaheldNgh a@ﬁ@tt&ﬁé the
second passages of the injection matrix, it rapidly fills the Tirst

passages 29ecura A8 afuha @vily %: slasing dunsaxity. othe &ca of e zomeonent dft the
oo ons cAfprifigir conAsaABC IR e FFORER VAT sAARE Ve epsagtt | 1°
wet t abl e 29 dfttee mulld end tid &xigmal faceds of theiisjecitsresagtyisiplacid Qbt aydingto
carry out an_additional cleaning step to prepare the substrates

accor di hyfhe face of the cavity 56 comprising the aperture 58.

The molten alloy 48 in the cavity 56 is injected under pressure into the guide
and, through the second passages of the injection matrix, it rapidly fills the first
passages 28 of the mold and wets the connection-receiving zones 12 of the
component 14,

20 It is assumed that the connection-receiving zones of the component are
neither oxidized nor poliuted by organic matter. They are wettable by the molten
alloy. [f not, it is necessary first of all to carry out an additional cleaning step to
prepare the substrates accordingly.

in the first variant, shown in figures 7 t010, of the method for molding and

25 soldering electrical connection pads to the connectioh-receiving zones of the
substrate of an integrated circuit package (component 14), the method comprises
at least the following steps :

- First step (Figure 7) ; injection of the alloy : during the injection of the
liquid alloy 48 under pressure into the passages of the guide, the mold 16 is held at

30 a temperature below that of the injection matrix 18, but higher than the liquidus
threshold of the alloy 48.

- Second step (Figure B) ; separation of the mold from the injection matrix :



In the first variant, shown in figures 7 to 10, of the nethod for noldin
and 25 soldering electrical connection pads to the connection-reced\§ ﬂ@%
zones of the substrate of an integrated circuit package (conponent 14),

-the nethod conprises at least the following steps : - First step (Figure
7) ; injection of the alloy: during the injection of the [liquid.alloy 48
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has wet a suff rea of "the connection-receiving zone 12 so that the
liquid al teymoR! riefarentheaailoxyciobdifies, thecompaneht i 4 &g seraratasciremripedesld and
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exanpl e) icsndtlioAlteEaiving ehdTiRish gt the liguit AiIg 48 rernaimshettapbed tohibeal | oy
and the nold The liquid alloy 48 is always in a %a$eous envi ronnent (&)
conpr i sihgubstrate ofithe eampenent @ed net iethgdnelg. §ae material of the mold (stainless

steel 316L with chemical deburring, or graphite, or Teflon, or processed silicon for

2003

example) is chosen so as to minimize the surface tension between the alloy and
the mold.

The liquid alloy 48 is always in a gaseous environment (Gz) comprising a

20 neutral or even a reducing gas.

- Fourth step (Figure 10) ; solidification : Since the moiten alloy no longer
undergoes any mechanical stresses, it takes an almost spherical shape 60 for it is
in this configuration that the surface tensions are reduced to the minimum. In
cooling, the alloy gets permanently set in this shape.

25 Since there is no longer any need to use a flux, it is not necessary to clean
the substrate of the component 14.

In the second variant, the method has at least the following steps :

- First_step (Figure 11): During the injection of the liquid alloy 48 under
pressure into the passages of the guide, the mold 16 is at a temperature below the

30 liquidus threshold of the alloy, but high enough to enable the wetting of the
connection-receiving zones 12 and the filling of the passages.

- Second step (see Figure 12) ; solidification of the alloy in the moid,



- Fourth step (Figure 10) ; solidification : Since the nolten allqy_no

| onger undergoes any mechani cal stresses, it takes an al nost sph@lﬂcaﬂ 2603
shape 60 for it is in this configuration that the surface tensions are
reduced to the mnimum In cooling, the alloy gets permanently set in this
shape. 25 Since-there is no longer any need to use a flux, it is not
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on the substrate side, the nold is nmade of a material w th an expansion
coef fi ci ethe bitmyeand haghemical dgburdmg: typel efysusiage dreatisantcial cageed, put Ag thgpe of
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in the rmltrqbﬁrgfspasggggggb istePmbld.gure 14) ; reflow of the solidified pads
62 : this step is necessary to obtain connections in the formof balls 64

that ar & perf ecEoyrthgtep i(bigse W)t eflew icthet slidified: padwnfdc: iis-ster dfvi ng
zone 12. -Flglcesss%Pﬂoat%t% c%?\ﬂe&?or%otﬂqhé Fbrm of balls 64 that are perfectly positioned

with respect to their connection-receiving zone 12. This operation can be done in
batches in a stove in an environment containing a neutral gas such as nitrogen.
Since the alloy undergoes no mechanical stress whatsoever, it takes a regular

20 spherical shape corresponding to the configuration of minimum surface tension.
This reflow operation requires no flux, or else a flux with low activity, and it is not
necessary to clean the substrate after the reflow operation.

These methods according to the invention have the advantage of using
solid tin in the form of rods at a cost that is far smaller than the cost of the solder

25 paste or balls used in the prior art methods. Moreover, the problem of storage is
far smaller.

In the first and second variants of the method for making solder connection
pads, it is possible to improve the break of the soider between the two parts of the
guide at the time of their separation. To this end, the guide is made to vibrate at

30 the time of the separation of the parts, so that this break takes place always at the
same place at the level of the narrowing of the guide. This provides for high

repraducibility of the volume of the solder connection pads.



batches in a stove in an environnent containing a neutral gas such as
nitrogen. Since the alloy undergoes no nechanical stress whatsoever, it
takes a regul ar 20 spherical shape corrgsponding to the configuraRi@C¥F 2003
am ni mum surface tension. This reflow operation requires no flux, or else a
flux with-low activity, and it is not necessary to clean the substrate

after the refloy aner g&\yés}{@ﬁ% bESE ﬂ%&pﬁg@cﬂpﬁﬂégﬂ) ?}ged@'l(elg['lﬁtgn 'g%ésl tﬁ{‘m]eg{;,cpave

t he advant age of UsIng 0 tini orm ( r's far
smal | er thpgat ithenabtsd tied shhging cdrite boldéhng astt ieOtomfddtionUethd Bohmectiphl or

art nethods. Mreover, the problemof storage is far smaller. In the first
and secondegaivingrgonedn a sieglenstao goseiply vl a&eflosy aperationme atstove, whwieas it is

i bl i .he b k of l.der. b h . f th
ot e ar (e QRbePaptiRstr 8 sios o i in RlRE sl 8 YikSsetar (o
vi brat e atprilingadring afd/of B ﬁlﬁ@iﬁ@@ﬁé&fﬁé’,fa &F&g}ﬁﬁkﬁacé 8r &VEH aldianiy eak

takes place always at the sane place at the |evel of the narrowi ng ot the
gui de. Thima¢hinei dbe dost ofhghking thepasshoeited Imachirnd withén pdhcipie, bt twite al der

ti .8 280CT 2003 Anot dvant f the method ding t
Che | nventTBAT IFIBEIN. 47 1R5's BRece i oCh AHAet HILDS AT PR S0l der ng

of the connection to the connection- receiving zone in a single step,
possibly with a reflow operation in a stove, whereas the other principles
of the prior, art require, in addition, the use of a silk-screen 5 printing
machi ne and/ or ball placing machine, a through furnace or even a cl eaning
machi ne. "The cost of nmaking the associated machine will, in principle, be
twice as small. Finally, the tools associated with each product will be
far less costly. 9 2 8 OCT 2003 WHAT IS CLAIMED I'S: 1. A nethod for naking
ball s or solder connection pads on an electrically conductive
connection-recei ving zone of an electric conponent, the nethod conprising
an operation for the injection of conductive liquid alloy into a guide 5
open at one end placed so as to face the connection-receiving zone of the
conponent, wherein the guide is fornmed by two separable parts, a nold and
an



injection matrix, the nold and the injection matrix conprising passages,
with a narrowing of the guide at the level of the separation of the parts,
and the parts of the guide are separaved while the alloy is in t3§ QCJui2803
-state. 10. 2. A nethod according to claim1, wherein, the nold is renoved
fromthe - conponent before the solidification of the alloy, the nolten

metal present on the connecti OnWW&?iISiG‘QAMEBJSf: the conponent taking the
tho

shape of a ball when it cools down. 3. A ne according to claim1,
wher ei n the nol d. i mettudafibr iprdkivg bails orlsoldérqprorthestipoipats ah drheleatrically so

that the alloy gets solidified in the gjgld after the segara ion of the
parts, theOnsbicive CONBSSHRR-ERFIMIRGN 2ORe ChnebrRiIBElignaomEpRedndhey methed 4 | oy

claimo, SHRNASED bpelafafiel i Wi of oot RGP @ EIIAT | °on

the ol ¢ gpsh Gharwleddnglactd tdee as2@® €aue tive ronhgctvressgiving zonbeofthel, t hen
the injecting of liquid alloy under pressure into the guide, the rapid
filling otoroprnent, wheisis 28, 84idgfisfaanesh by twedserrsablgeparis Bold mad an

tion: i Vi f_th h , ' \
Cenper at PEHET SIPTRL R T entt fheC PERRBA e GoPBlistnd Battalhe SR 3 qui dus
t hr eshol dnarpdwih§ @f ahé QUide?at the tibee| i thesl separation of ltee biaas shdtHeopaitsiop t he

injection matrix followed by the separation of the nold fromthe injection

Y. . 1 0
matrix, tihe guidaas senasstedivhilenge aliey isiip dhe lighd stajes of the nol d that

remain jn the | d Q@IP‘Q r i hiect i L and
t he conqu'e_ction- ecéirb%agtz%%% ch&%gg%b%ﬂé%%vn\}é:tpﬁv dt[r.ﬂ{es %Hog}%d zil\r‘/:ﬂﬁ(]% a
great er sggrhpsrentitforehthe dondifibation of tHehallaw ltide anoltdmemietgl grtsanmt arathie X

side. 30 - the separation of the conponent of the nold before the al]oy

sol i di fi esQnneson-seqaiying ZANBPviBe rarAnentitalipg diereepeasled RAll when it
connecti ogdacﬂgawi ng zone so that the liquid alloy remains clinging to the
conmponent notto the nold. 10 2 8 OCT 2003 - the cooling of the alloy
produci ng its sd.iAiniethed isaoordingt theclfior M ahereirs e nmld iScodleddichowd the

i et i Bl RoF coiaaHan 3By na! e, BIeaety Sk Busibemord ARG on of
the liqui geparation of the parts, the mold is separated from the component and, optionally,
the alloy is remelted so that it takes the form of a ball.
4. A method according to claim 2, comprising the following steps:
- the positioning the component on the mold and the holding of the

20 component by pressure on the mold, then the injecting of liquid alloy under
pressure into the guide, the rapid filling of the first passages of the moid and the
wetting of the connectionreceiving zones of the component, the mold being at a
temperature below that of the injection matrix but higher than the liquidus threshold
of the alloy.

25 - the withdrawal of the liquid alloy into the injection matrix followed by the
separation of the mold from the injection matrix, the liquid altoy filling the first
passages of the mold that remain in the mold, the mold being colder than the
injection matrix and the connection-receiving zone which has been wet by the alloy
having a greater surface area than the hole of the mold on the injection matrix side.

30 - the separation of the component of the mold before the alloy solidifies, the
alloy having wet a sufficient surface area of the connection-receiving zone so that

the liquid alloy remains clinging to the component and not to the mold.




alloy into the guide. 5 6. A nethod according to claim4, wherein the

wi thdrawal of the alloy from the injection matrix is obtained by Z%W@na
the pressure of injection of the liquidé alloy into the guide. 7. 0

for making sol der pads on a substrate according to claim3, conprising the

foll owi ng steps-: - the positioning of the conponent on the nold and

10.
the hol ding of g cosRTPENPELILY pRIRRS s SilickreariairfinelrbiRof Aphslecct | ng

of liquid alloy un ressure I nto the guide, t rapid fillihg of the
first passages @& A method dceordingie clawat4, iwhgreih théwitbhdraweat of ihe-alloydiamng

oS o oboGRTBEAR AR Bl oBna PR e B By O

connecti o | 20nes and the filling of the passages. - the hol ding

of the nn?g&gi?‘%aﬁ l%&?'ature bel ow the liquidus threshold of the alloy so
that it solidifigsA nmathod gciordinhdo tlaimtd, pdwseigdise aithttasvaiof e alloyHom

w t hdrawal of the | iqtu,i d alloy into the | n%gction matrix foll owed,bLﬁ t he
separ at i of1eNiaoHEN fRAtEX % SRIANRY PHjZ8R0PoR REtResSUre @f Injeetionseip®ieiquid of

the 'conp . nol d reveal ing sol der pads soldered to the
connectio%ﬁﬂgi&@%%}@%nes, havi ng the shape of the first passages of the

mol d. 8. A methogl Aenethddrgr makinh&older padsairea subbieatel dcodrdivgto okimi® al | oy
from the injection matrix is obtained by a drop in the pressure of
i nj ecti onceMPrigiagthe fallgwingstgPs oy into the guide. 9. A method according to

claim7, wherein d f | rrd 0 . ' it
possi bl (L.O' to obtéiﬂ?]e @géihgmngo%fts&%né@hggﬁ%@an%%(gljtlé t;%zﬁﬁsérlaﬁg‘[e zl'aur)]é’d ”-{%Eﬂrr 1& g%t |y
BT (g D e o it ho ol Lo ol L b e bt ches
"h a StovereRstie K0 MR BHIGCotA FANHENNOG R s R%é@@@ﬁ 99&@. meld and {a¢ hod

the_separ YERfY ;e corREliGhRecalipd dofigs of VI FmbSH R Aol pafiCat a0 11
2 6 0 C TtafAfFature below the liquidus threshold of the alloy but high enough to enable the

15 wetting of the connection-receiving zones and the filling of the passages.

- the holding of the mold at a temperature below the liquidus threshold of
the alloy so that it solidifies rapidly in the first passages of the mold;

- the withdrawal of the liquid alloy into the injection matrix followed by the
separation of the mold from the injection matrix,

20 - the seplaration of the ‘component from the mold revealing solder pads
soldered to the connection-receiving zones, having the shape of the first passages
of the mold.

8. A method according to claim 7, wherein the withdrawal of the alloy from
the injection matrix is obtained by a drop in the pressure of injection of the liquid

25 alloy into the guide.

9. A method according to claim 7, wherein a reflow of the solder pads is
carried out, making it possible to obtain connections in the forme of balls that are
perfectly positioned with respect to the connection-receiving zone.

10. A method according to claim 8, wherein the reflow of the pads is done

30 in batches in a stove with a neutral environment of the nitrogen type.

11. A method according to claim 1, wherein the guide is made to vibrate at

the time of the separation of the parts, so that the break of the solder between the



-two parts of the guide takes place at the sane place at the level of the
narrow ng of the guide, thus providi nghfor very hi gh reproduci bi
S

iof f
t he vol une of the solder connection p . 12. A nethod accordin tﬁoﬁGﬁ‘azm
"4, wherein an inert gas enables the saturation of the atnosphere beneath
the alloy and in the second passages of the injection matrix, 13. Quide

for the nmald partobf helduidetakesbidee at tnmeame phageaaisthenew| ef tivd nadrdwing of
conductive connection -receiving zones of an electronic conponent, the
gui de bei thg guidei twedrewdingrioavanahighn@meduability i the aialuye A dhe spids open
at one end %?{ﬁra%h rized in that it is fornmed by two separable parts, a
nol d (16)% np ?‘ection matrix (18), the guide respectively conprising

first passages (33)Almelde adm@ldingnd ggpPrd iRaeRIas ih88)gdsehiiflet M@&cCt i on
matrix, with a narrowing of the quide at the |evel of the separation of

t he part ssatsetionpiting atradspiedebegerid the allopeadendhe seatnd passagesalf e

bet ween the two atr.ts of the guide when the two parts are separated while
the all oy'WesCt'Pﬂ"g@T'ﬁ"qui d state. 14. A guide according to claim 13, wherein
the two g)arts are separable in the direction of injection of the liquid

al l oy i h31Buidgufoddhe Making gliballs acsaidel cgnrieztiohdidisléh eRRIRIAIIF iBadaCH d 16
and an injection matrix 18 each havi ngi; two main parallel faces, one

subst rat e THVECIGRECERVEIh A0N8501A RRC S$GFONheComPaneaihdtne guider being ace
and an extg@&dighed aee i LANGR e ON: t1id-%, e.gnld and the injecgtion
matri x respec ie\a/el y ggﬁ%‘r”f gé?n%d?#d?reg\tlé)gh ui?;gegigiﬁi %hgtagﬂﬁnpﬁe&nﬁt 958019851
passages i¢haraeteriapdcini bt ritaisr formedaby teb $dpmrablespanassager (18 A8d ald gned
coaxially .%I ong an ﬁﬁiﬁsﬁh Wi t.a one of the respective second passages
facing it,™aydeaynar e RPLED LESRRGUINPIVCaphEnaifics! passeges {e8hin thef aces
of the guirdeid 2Rd FROHL BBO; | redn t | r st d
second passages havehgqﬁfgggﬁggag%g‘egmdtﬁﬁﬁﬁgmﬁa@wai Q%é%vé'lpé %t?phtene
truncat ed $HdsAjelge Ipuel af theashpataion aft thehpaltay shidopatth e etrapaeaignedstoof

bassage | oihsd 5 HEHH 8 SRuel BBhurTe e, 678 Pass tkiEn oride.ten o te
di anet er qfartsheregsspigandd wWhite ttevglloyds i Beiquieatation of the parts.
h 14. A guide according to claim 13, wherein the two parts are separable in

the direction of injection of the liquid alloy in the guide.

15. A guide according to claim 13, comprising a mold 16 and an injection
matrix 18, each having two main parallel faces, one substrate face, one internal
mold face for the mold, and an internal face and an external face for the injection
matrix, the mold and the injection matrix respectively comprising first passages in
the mold and seconds passages in the injection matrix, each of the first passages
being aligned coaxially along an axis XX' with one of the respective second
passages facing it, the axis XX' being substantially perpendicular to the main faces
of the guide.

16. A guide according to claim 15, wherein the first and second passages
have a truncated cone shape, the small diameters of the truncated passages
facing each other at the level of the separations of the two parts of the guide so
that when these faces are in contact, the passage in the guide comprises a
narrowing or a sudden flexure in the diameter of the guide at the level of the

separation of the parts.



12 ﬁ 8hOCT 2??3 17. A guide according to claim 16, wherein the apertures

'Wth the smallest dianeter of the first and second truncated pas e
respectively on the faces of 30 the mA d and the i njection matriifi%naCT 203
.contact have the same dianeter. 18. A guide according to claim 16, wherein
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cl aim 16, I n the aperture o I rst passage of the nold facing the

i nj ecti g yE@kdik ah@ heainflictom retrixgineaneact hase theeampeliarmeterof the second
Passage of the injection matri x facing. the

] I npl d, houl f.th
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15, V\herettf)'\? %Dﬁfﬂﬁ'ﬁPéthep%ﬁ'g@%ﬁag%epﬁﬁ”@e?@” B8t fapRgthe §101d¢ he bi ggest
aperture being,Lo : t f |
aperture bei n&%@g{@%@ﬁrcﬁtﬂitfﬁﬁ? @ﬁ Iﬁl§1 ﬁ?é{%gﬁo Eﬁw ﬁ%%gthe%ggééc%ﬁg ogggsage
havi ng a {Hanerf BEINgANe igeam malrix 1sa%ad drstetapgraatarahbeiting apartutesof that er nal
face of the injection matrix facing the small sem -theri cal aperture of

the firstequskpessageiof the iniecivnapabixdaeigotios e1Qld n? $BOUIdRE PEING BRRIYEr st

P eane 5 Bt RS fRtecie i IR b ArSegBL LB s A T Benthistild. " !
i nj ecti onypphring R RedateY Injdtdeh cabtrxhaRe irvicbhtat, idtan®es dirst trahcatedvery

smal | as conpared with the smallest diameter of the first passage in the
mol d. 22. pAssagedsf the owldi ng to one of the clains 15 to 21, wherein the nold
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semi-spherical, the biggest aperture being located on the substrate face of the
10. mold and a small aperture being located on the internal face of the mold, the
‘second passage having a truncated cone shape, its smallest aperture being on the
intemal face of the injection matrix facing the small semi-spherical aperture of the
first passage.
21. A guide accarding to claim 15, wherein the first passage in the mold is
15 truncated, the smallest diameter of the first passage facing the injection matrix and
the second passage in said injection matrix having a cylindrical shape with a
diameter that is very small as compared with the smallest diameter of the first
passage in the mold.
22. A guide according to one of the claims 15 to 21, wherein the moid is
20 made out of a material chosen from among stainless steel 316L with chemical

deburring, or graphite, or Teflon, or silicon.





