2117 6 B6 "Cast Sol der Leads For Leadl ess Sem conductor Circuits" The K
presept invention relates to the fabrication 5 of electronic circuit N
packdges ‘and in particular to a method for forming solder |eads and a ‘.'
od fer attaching such | eads to | eadl ess el ectronic conponents and
circuits. Over -the past few years, packaging of sem conductor integrated
circuits utilizing chip carriers 10 bonded to filmciYcuits and/or to
printeg-wiring boards (PWB) has becone a major area:of research and
devel opnent (see, for exanple, the article by P. R Jones, entltlr2117688
"Leadl ess Carriers, Conponents |Increase Board Density by 6: 1"
El ectroni cs, August 25, 1981, pages 137 to 140). 15 Wheh attachi ng
| eadl' ess conponents and | eadl ess chip - carriers (LCC-to filmcircuits or
printed wiring boards by neans of sol dering techni'ques, care shoul d be
taken to provide a spacing between the conponent/LCC and the filmcircuit
or the PWB. - Such spacing is required to enable the 20 cl eaning of the
ar'ea underneath the conponent/LCC and to protect the circuitry under the
.LCC and on the PWB. Mreover, the LCC and the PWB often exhibit different
thermal characteristics |leading to in-plane stresses therebetween as 'the
result of thermal mismatch. Also, .any 25 flexures of the filmcircuit or’
the PMB result in out-of-plane stresses an4the | eads connecting the LCC to
the filmcircuit or the board. Prior art techniques have 28 used smal
sol der spheres or sol der paste to attach LCC s = -2- to substrates
Al t hough such knowCa st By 851 S¢ : 3

el ectronic circuits on su ;ﬁfﬁ%enhh%ﬂ%eﬁﬂx%hsr%lﬁ%@g E@rtﬁecﬁﬂﬁfiéﬂtlon
sol.der Joint to conmpensate | ar e stresses re uItlggr%ronithe£
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method for forming solder leads and a method for attaching

such leads to leadless electronic components and circuits.,
e Over the past few years, packaging of
semiconductor integrated circuits utilizing chip carriers
10 bonded to film circuits and/or to printed wiring boards
- (PWB) has become a major aréa_of research and development
(see, for example, the article by P. R. Jones entitled
"leadless Carriers, Components Increase Board Density
by 6:1" in Electronics, August 25, 1981, pages 137 to 140).
15 When attaching leadless components and leadless chip
carriers (LCC) to film circuits or printed wiring boards by
means of soldering techniques, care should be taken to
provide a spacing between the component/LCC and the film
circuit or the PWB. Such spacing is required to enable the
20 ° cleaning of the area underneath the component/LCC and to

S

L | protect the circuitry under the LCC and on the FWB.
S Moreover, the LCC and the PWB often exhibit different
& thermal characteristics leading to in-plane stresses

‘therebetween as the result of thermal mismatch. Also, any
25 flexures of the film circuit or the PWB result in

out-of-plane stresses on the leads connecting the LCC to

the film circuit or the board. Prior art techniques have
28 used small solder spheres or solder paste to attach LCC's
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5 board, as well as from board warpage and fl exure. According to the
AR/ asent invention there is provided a nethod for ferm ng an electrically
' _'u'ct ive | ead, conprising positioning an electrically conductive preform
alignment with a nold cavity of a nolding plate; heating the nolding
(-\pl ate to or above the 10 preformreflow tenperature; applyi-ng a force
“~"on the preformthereby forcing M8 ten preformmaterial into said nold :

cavi t o substratesi nd1thmighoduthnknowh atechafigheschavel beernt hsed ok €d force. IQ;
an e ' | Welg| i rqyided t hod for
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condupésulel AR iFPoh Ahermal’ A srRdched BetweeR BleOERT L:F'rﬁ'ei-gé}{ﬁﬁe-"“th a ol d
of, a_nol gpp ate to or above a preform

cavit | n | at eating the | 'di n
rgl 0P 2% HPE‘ é,% f)‘FPé' s%rge‘f'a'ﬁ’égﬁg‘"@hgﬂ("!ﬁﬁerat ure at which the said
canduct i veAcaardingiltovtie pésent Dentionptheragis phovidedod mebitodor ef orm t hereby
forci pg. el | t d gooling the
nmol di ﬁ‘g’ gp ﬁﬁﬁa%%ﬁgﬁ?\}?ﬁgﬁ{h@%‘lﬁgf%ef;!g?%?gégrgg*/%%ggﬂ%“ gEn‘nogi ment s of
t he i #&lestricalle conduciive, preformoin [adienpent |withoa poddicavityel i abl e and

- consi gt ANinoFdINGi prated e higerhg B T 'fﬁ&é%-grcawowiéé or conponents - *

S s wietobn Helpd 13 &utticctrlnfag anforceatn e hredmm therabyer whi o
_mai nt tencing modteén cpir_efnnncwambdnb@tmemdlt!ecmtp; Cand icob1fyd. the .
conpl 1o, o1 iy PRite e ReiTng W08 MMIIEETRRA.. .Y ous el ectroni ¢ ci fouits
and conmpon¥hg; embodimenteof,the i Rneseqt daventdpn ttheredsnpravided al0 sol der
j Oi Ntmethoar £y foring 2l ePédtvitdMy OddnAlctive T&ld Aichi hatngll t he
15 comprises positioning a pfedeterniined" amount of them_aﬂy'mo'l dable
e‘lectrica'lly'_'conduct'ive-'materia‘l, ‘referred to as a preform, in
alignment with a mold cavity of a molding plate, heating the molding
plate to or above a preform reflow temperature, the latter being
the temperature _'at' which the said conductive material will flow,
20 applying a force on the preform thereby fbrcing- molten p'reform
material into the mold éavity, and cooling the molding p1'ate and
removing the applied force. S R |
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j'oi nts For a better understanding of the invention, reference is made to

t he acconpanyi ng drawi ng, in which: FIGS. 1A 1B and 1C schemati-cally @
illustrate a method for 15 forming a lead in accordance with one enbodi me

of the/Trresent i nvention: FIGS. 2A and 2B,are perspective views of a known .
| eddl ess chip carrier; 20 25 30 35 FIG3 3 is an expl oded perspective
view_of an arr amentsf of thesiaveption aaveayh&fadvemme ofobeing ahte dos

el ectroni ¢ ci MG e“p&ﬁ%ﬂg%ﬂﬁeﬁ(en 3 Pﬁqsnﬁé‘iween':ie@&eép\elé’&ram 4C

are cross- sectlon VI BWs gﬂthe g
schemat i cal |y iclireuits 20n camproentsy (Ped. EB CAGrigss ﬂ"&ys‘!ﬂ“%‘}e&er | eads in
accordance with a SE\ﬂﬁtﬁdrcameibdmﬁttooﬁetdnimysecrm:rbhwﬁat givtaneand Fl GS.

plurality of cPeeuepapliests Teadt ok X Saf Fhreydh wh R Welnedi b U o
furt her enbodl rsafifiaient lruéeprmerhewgeferﬂlt ahip Tearrierajand dtheasybsgratene
drawi ngs to be desc%p%rhgﬁm%igs ?%Sthﬁe& pab bR ue ﬁH\Md?ﬁ% qr,.ggcg b order

to 15 aSSISt in the understa

e vari ous cts resent
invention. ShowemHantcglectrically ﬁi"@q&? i188ds SoE a ﬁﬁ?%& ?"8
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For a better understanding of the invention, reference is made
io the accompanying drawing, in which:
" FIGS. 1A, 1B and 1C schematically illustrate a method for
15 forming a lead in accordance with one embodiment of the present

invention;
" FIGS. 2A and 2B are perspective views of a known leadless chip
| carrier; -
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_aQ. upper opening region 12 adapted to receive a preform 13. The latter .

gRr)i se any electrically conductive nmaterial capabl e of being forned,

or cast in a nold. Although the follow ng description 25 relates

@ preform 13 nade- of--a.solder,alternative materials may be enpl oyed:
Preferably, nold cavity 11"has a general |y tapered shape, and

soI der preform 13 FEG. &3 30s. mpl*ezp]:odedcpem'spectm \tMamf lanate its

ositio t ity 11. The

_ ﬁext sterupi':s!"ga @éeﬁ'gr(;%%pose#{ﬁ?%r%‘conpr ?hé% 13%&5%1&%'0' d?lng pl ¥
10 -to aelewbwm@r@imui‘@am fﬁfb\ﬁﬂl % e of sol der

preform 13, and thergs, Boﬁﬁdoﬂcfirél drese-suctivhdl ofgwe t0 force

P atS horeaen sl %aea@mc@ oot B8 L i At teg g Che ol ¢ en
sol der 1D1lustrdte a)avetlyodlfoﬁowuﬁng an CHMy reefrsolder Qeddg nol ten :
satuon b 4B ol 4 URGHLHED editthe AP1OR et 20010
forced tinventiemp emdd cavity 11. 5 = ‘Next, the method conprises
the steps of cool |mghe5m)|5br§hdpl esé&“ffbg Jiﬁugﬁq g der lead 15
ol imathad T35 Fttaehing 4 op ﬁsﬁa,iﬁm ¢ Fash, itqus;“‘&ﬁé"é Acterred to 10"
| eadl esaﬁmwmmplmia-lm accordanewanith d nfurtheéd | ustrative
"?Ir?g.g: Herﬁpg%ﬁéﬁh%fr%{eéﬁ? ca %’9%% tlgs'[r:%df)ﬁ rr;aﬂg g;s?! ﬁgr;n Blrjtr)ncess. |
A titanium pl ate | Eheragake cof t@F] Wmmmﬁtﬁngwdﬂﬂpm&o its.
thermal gepedstoR Hes bﬁﬁrﬁ%ﬁéﬁiﬁﬂf%ﬂﬁf@d.@%ﬁeﬂﬁﬁém c electronic
15 assist in the understanding of the various aspects of the
present invention.,
Shown in FIGS. 1A to 1C are various steps of a
method for forming an electrically conductive lead in
accordance with one embodiment of the invention. In
20 FIG. 14, a molding plate 10 has a mold cavity 11 therein
with an upper opening region 12 adapted to receive a _
preform 13. The latter may comprise any electrically
conductive material capable of being formed, shaped, or
cast in a mold. Although the following description
25 relates to. .a pretorm 13 made of-&. soldeaL_alternat;ve _
mater1als may be employed :

- Prefemhly, mold’ cavity 11 has a
generally tapered shape, and solder preform 13 has a
30° spherical form in-order to facilitate its positioning in
alignment with the upper opening region 12 of cavity 11,
The next steps of the proposed aethod conprlse the heating
of ‘the molding plate 10-to a tenperam at ‘Jeast equal to ®
the reflow temperature of solder preform 13,. and ‘the
35 application of a force on the preform to force molten
solder into the cavity 11. Illustratively shown in FIG. 1B
is a: flat bottomed mass 14. contacting the pretom and
.38 torcing the molten solder 15 dnto the cavity 11. However,
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circuits. Several sol'der alloys were found to. satisfactorily acconplish the

foregoing | ead casting technique. Cast |eads were fornmed conprising 100% .
Sn; 96%.sn and 4% Ag; 88% Pb. 10% Sn and 2% Ag;. and 75% Pb 20 and 25%I-
Pref or mi mat er i al ;' such as 100% Sn or 96% Sngand 4% Ag, are. preferred ' :
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a8 ?ﬁéﬁeiﬁf& he melds i e 18oriEn ﬁ@?ﬁ&%&f?@%& 1680, 18 cos

chikp carrier 20 (therein] tand emoving thé cforce tapplildd dy mgaa. Bhowib

on the bott om par FRGFIRN 0TS ch ' SEFERE 168 1 badt F Gl MY dalik Blare

tocsact as contactand resdyfte benetmmtemedowaleaﬂw slectnondg cinayits
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D% coupl o predet M o CorRatA 18 IS 16 By B HAde, 9 AIUBSRES pondi ng
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surface of such chighedumbility and due to its thermal expansion
15 characteristics matching those of ceramic electronic
circuits. Several solder alloys were found to
satisfactorily accomplish the foregoing lead casting
technique. Cast leads were formed comprising 100% Sn;
96% Sn eand 4% Ag; 88% Pb, . 10%3nand2%Ag, and 75%pb
20 and 25% In. Preform material, such as 100% Sn, or
96% Sn and 4% Ag, are preferred because of consistency of
fabrication, improved surface appearance and cast lead
uniformity, enhanced joint strength in shear, and high
temperature melting point. Heating of the molding plate 10
25 and the solder preform 13 to a temperature of about 300°C
which is above the melting temperature of the solder
material yields a fast and reliable casting operation.
The thickness of molding f:late 10 is selected depending
upon the desired length of the cast solder lead. Solder
s ' 300 1leads of between 15 and 50 mils in length were successfully
formed using the foregoing technique.
PIGS. 2A and 2B respectively shov the top and
' 'botton perspective viewa of a leadless <hip carrier 20
- (hereinafter sometimes referred to as. the "LCC 20%). The
35 carrier comprises a body having a recessed portion in the
middle thereof. On the bottom part of the recessed
portion, a netal layer 21 is deposited to act as contact
38 pad for the underside of an 1ntegrated circuit chip 22.
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jlown in FIG 2B. A netal |ayer 27 covers the upper 10 surface of the
Yier and serves as a bonding area for a carrier-cap (not shown).

cally, leadless chip carrier 20 has overall dinensions ranging from 300

s by 300 nmils to one inch square with thicknesses of about 75 nils.

Al though shown as having 24 |nput/output contact 15 areas, .such an LCC

_may conprise any nunber of cont 3cP areas. An embodi nent - of the present :

i nvent iQomtaz tdipadst &3 'am'eadepn}sd.maddoneahmi'.]sedfs)tepsmlm theunting a N

| eadl e ni ir o} e ex a type shown
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srrall | grenstivess 255 allonigattke, edgeisvodushel cadties prsthweuglnponents, etc. )
FIG 3 Qfedhin d%&wsﬁoﬁﬁgg@wﬁgl gophede &@féi? t{yepybpWs OF an arrangenent ®

for. casting an arr trica con uctlzg%ﬁéader | eads to be

used. Fend@etedmesn 21565%5 ther bPI*i@°EC€“§§a of guch ¥B.2%wl ding pl ate

3’0 Cormdhc?ﬁﬁ in FI@.al2B.y &f metkld tayeri 2% Bﬁvspacﬂde atppemr edet er i ned *
i.st anc om t t n n adj acent
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cont actcaxmizs 2&pof(notCskowns . F| @Yp;gsalkﬁchlque%&whyp 31, which -

Ppref er gl peieas 261ria@%%@aih.aagméﬁs%ﬁbawﬁgihé £8om mrwﬂs with cavity

%ét%gnéﬁﬁf lA_%gq da tsquare wiZh %ﬁgéﬁgeggégeéf qgns 3. Aflat
75 mils. Although shown as having 24 input/output contact
15 areas, such an LCC may comprise any number of contact
areas. '

An embodiment of the present invention is
directed to an improved technique fcr surface mounting a

_ leadless electronic circuit or_componéht (for example, of

20 a type shown in FIGS. 2A and 2B) on a supporting substfate'
or printéd wiring board. For illustrgtibn purposés only,
the following description will réfer to a leadless chip
carrier as the leadless electronic circuit to be surface

- mounted on a PWB. However, the herein disclosed surface

25 mounting techniques may be applied to other types of
circuits and components (e.g., small-leadless.substrates,
individual leadless passive components, etc.).

FIG. 3 of the drawings.shpwsvah_exploded-

perspective. view of an arrangement for casting an array- of

30' electrically conducting solder leads-tOLbe-used;as~ : ;*
connection leads for. the LCC 20 of FIGS. 2A and 2B.
Molding plate 30 comprises a plurality of mold cavities 31 Yy

‘spaced at a predetermined distance from each other. Such
a predetermined distance'betweén adjacént cavities 31
'35 corresponds to the distance between the'metallizatidn'
contact areas 26 of LCC_ZO”in FIG., 2B. Each mold cavity
31, which preferably has a tapered_shape-as-éxplained_in
38 connection with cavity 11 in-FIGS.'1A-1C,'is adapted to



mass 34, capable of, noving in directions substantially perpendicular to th
top surface of* nDIdlng plate 30 (as shown by the arrow 35), is dinmensioned

to contact the 5° solder prefornms 33 and to force.the molten sol der e
materiakl~into the nold cavities 31. Nbltlng oL the solder prefornms 33 is

achi eved, for exanple, by heating the nolLding, p 30 ans
beat jxng sour ce Sﬁe¢ﬂi!6n§9%§°MAPﬁe¥ﬂ€m50égon1éu %Eebgﬁg%wgfﬁgnﬁﬂﬂfékin$n

ﬁrdter’vto 10 ggmessdaz. [ as4 refltﬁb{rﬁn gm dtpelctbivis caubstamtiakly,
eat -source IS a ea e

prefornms 33 to aP?EP?B&; g uiBehgaﬁefu#ﬂgﬁg ﬁ%qﬂéﬁ?ﬁﬂg é£§#€Q$¢ {$F
sol der. Prefer abshowhhbyf the bnrOUnBB)noﬁsmdimenginns@ ta contrctctheo a
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W.the vari ous
steps of the nethotof thecmoldngavhsias: 3. of“@lﬁéﬂgle ' gec%ﬂhﬂ%¥lve sol der

| gads accordi ng {Re#8 SS'EBnécﬁieVE& ZQorlaggﬂﬁlgp ‘byheeating 4A is
e ol o ha B Sabik ek S Fochy
tapered shape heathttnepbottoneeungaceganoszthdapleuexo Incerderthe

sol der pr ef ™ CBepie 8 ikt @ p&-si&asﬁbye&s%51ea& 3PESDEEEA L0 i dcoss ST

to faC|I|ta i oni ng openi ng regi ons

cavities 31. Thehactbsguepeo 6t hs 9¢§P§9§dt@ab@ﬁﬁgth%tH@%d%%&ﬁplﬁﬁg 3Peand
heating of the p‘tﬁb%ﬁ@d&? Bi-ezbﬁﬁs ﬁh%opheﬁﬂbﬁeiéﬁyei‘mﬁéahﬂgl@erbﬂmn

s e S oHbatmairsag potnt bl 408 Brbasry, PrRESapLY, BAOSFERL' "
result in forcinpottomed aohdéwetSingnmesshd4nmibdheatedi te eltenperature
cool 1 ng ¢ he ol abegoy| 3pe" sHE3F, abibtrahde BB’ BROvEREPLAEARal Endrer168s
therein, and renﬁrpngthﬁecﬁéﬁéESaﬁﬁﬁped by mass 34. Shown |n FIG 4Cis an
array of FIGS. 4A to 4C illustratively show the various
steps of the method for casting the array of electrically
: conductive solder leads according to an embodiment of the
20 invention.  Shown in FIG. 4A is the molding plate- 30 having
six mold cavities 31 spaced at a predetermined distance |
from each other. Each mold cavity 31, which has preferably
a tapered shape, has its upper opening region 32 adapted to
receive the solder preform 33. The latter has preferably a
25 spherical form in order to facilitate its positioning in the
upper opening regions 32 of the cavities 31. '
C The next step of the propgsed casting nethod ,
comprises the heating of the plate 30 to or- above the
~ preform reflow temperature by means ‘of heat source 36, and-
< 30 then: apply ~a force by means of the flat bottomed mass
34, to all the solder preforms. The foregoing steps result
in forcing -nlten solder 38 into the mold cavities 31 as
- illnstratively .shown in FIG. £3. ‘Next, the method
. icomprises the steps of cooling the molding plate 30 with
35 * the just-cast solder leads 38 therein, and removing the
-._torce applied by mass 34. Shown in FIG. 4C is an array of
. solder leads 38~cast in the molding plate 30 and ready to
38 Dbe used as cennection leads ibr‘leedless chip carriers,




solder | eads 38 cast in the molding plate 30 and ready to 38 be used as
ormection 1eads for |eadl ess chip carriers, ‘circuit’s, conponents, or
. ‘pur poses. Although the foregoing met hod was described in connecti on
.WAH a nol ding plate 30 having tmgpty-four nmold cavities 31:arranged in a
Bx6 square, the present 5 .nethod i's applicable to a smaller, as well as

|argerci&uﬁhﬁﬁ,obompwuanﬂkpanﬂenmmunphw@dseswbld cavities 31, may be .,
machi ned i n an agi % 'fﬁéaf&}éﬂﬁiﬂg HEEB t%agrdgg% g Blate capabLe
cast | &

of wi thstandi ng iy pProcess to the
sur f acconpectiion »itm 31@011103 [deiteg 3@8hBN|MGI Gm?pﬁiﬁ’-lf@ad's mol d cavities

31 woulydile cari3ieed 31N drrtiped %f 6. %h%xﬁ@-e(,”%h@hb%sk'ﬁ% metal | i zation

contact areas of the Chl carr|er V|n on each side thereof.

tie
Wién udedhod 4 eRPd 8§ PﬁﬁﬁtF&uiBEﬁeFéads nold
- caviti pumberlaf weu;m:iw ardrmmidm naﬂcuar MollavicayitlesaBit,i es on each

cast sBBgops Beghine®, trlar A 218ad, e iehelniBaCbhbaTor) CONLCIE
schenaenyaldther {plsattestoapableriofSwithstabding BCcaBdfiog: prgceeskl G 5A, an

f af t h
?Lr%ye%fw 2e5haT, ﬁ%ﬁ?ﬁﬁ%%ﬁm dpting off o LIPS SO L
2A%nd166) having dendsacoag cdvitims BaLyenip, be |
met al | iggevein@eac ARt aC isquimres ctnfd| 1bﬁC(aﬁtclihagefmee LCC 20 and ol di ng

Cor 253"%&?&&%&%&"’*@3{%&%‘@% % %Eg?"c%ﬁ%o e i AL
commer ceatiibies on soich sddertheredfux Wheappisedd too surfage monnttal | i zat i on
cont aClhyARRS 1Rk iing ‘th%ﬁd%/diﬁﬁ& 4eads, mold cavities 21

15 would be arranged in a square having 21 cavitles on each
side thereof,

A method for attaching a plurality of
electrically conductive cast solder leads to a leadless
chip carrier (LCC) ) ' -

20 - -~.1s schematically illustrated in FIGS. 5A,.
5B and 5C. Referring to FIG. 5A, an array of solder leads
38 within a molding plate 30 (e.g., of & type shown in:
FIG. 4C) is to be attached to an LCC 20 (e.g.. of a type
shown in FIGS. 2A and 2B). Solder leads 38 should attach

25 to the respective metallization contact areas 26 of the LCC

' 20. Therefore, LCC 20 and molding plate 30 are positioned

- _such that each solder lead is aligned with its corresponding

metallization contact area. Prior to such alignment, a
commercially available soldering flux is applied to the:

30 metalliza_tion. contact areas 26 in order to insure: good.

' wetting-thereof; Next; as shown in FIG. 5B, the contact
areas 26'are-ccntacted'Hithethe upper portion 39 of their
corresponding leads 38, and the LCC and the molding plate
are heated to or above the reflow temperature to achieve

3 a 'transfer' of the leads irom the plate to the chip
' carrier. -

1
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wettl ng thereof Next, as shown in FIG 5B, the contact areas 26 are =
contacted wi.th the upper portion 39 of their corresponding |eads 38, and
the LCC:and the nolding plate are heated to or above the reflow )
terrperabureto achi'eve 35 a transfer the leads fromthe plate to the -
chip carrier. 38 -9- * - For exaﬁpl e, when using cast sol der

Ieadi/38 nmade '0fF o6 ¥xampdred, Ahesyusing nafsl‘bowoﬂdleweﬂaadlse%uhdepnif erably

s at e SN R 48 A e rotro USRS gty
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separated fromthe nol din in resylting in a
cast - | eadedsghl p carrier %fp iﬁg %@gp%ﬂ?ﬁ
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easy rel ease of lish&hesn@epegartednimen. tived med ding: Plﬁm.pﬁevshmmad;a excess
skress on the s@iger scgaqesiiting %”E”%h%@le@ﬁ%ﬁgéh QTito 2 r| The

cool 15, Sy a2 Sl S0 S Nl watel SRR e T AT St
and 40% Pb) on prommwnbyed‘m Mezdngsthb coatléBedalsitgoctgrand '
COTA0 ol et " RAFRBARE e 1EE SR Mot U BaRORC po ol ol ok
and cast -l ead anm@ylgags from the plate while the latter is still hot.
’ The foregoing technique allows an easy release of the leads
15 from the melding plate and prevents any excess stress on
the solder leads due to dimensional changes associated with
cooling. : . . :
Surface mounting of the cast-leaded chip
carrier 21 to a printed wiring board (not shown) would
20 comprise depositing solder (e.g., 60% Sn and-hO%'Pb) on
predetermined contact zones of the FWB, aligning and |
contacting-the cast-leads of the carrier with such 2ones,
and reflowing the 60/40 solder. Reflow temperature, reflow
time, relative volumes of soclder, and cast-lead alloy are
25 parameters which control the dissolution of the 60/40
solder into the higher melting point solder lead.
Controlled dissolution results in a diffuse interface
providing e smooth metallurgical transition from one type
solder to the- other. At the same time, an adequate
< _ 30 clearance between the chip carrier and the PWB is
maintained. |
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rameters which control the dissolution of the 60/40 sol der into the
r ‘'melting point solder |Iead. Controll ed dissoluti ongi‘es_ul ts in a

. se interface providing a snmooth net almll !“ i'on from'one type
~3etder to the other. At the sane-tinme, an

rance between the
chip carrier and the PWB is nmi nt doned. 35" 0 CLAIM5"1. A-nethod for

formng an electrically conductiger hgad conpri SI ng positioning an =~

“electrically conductiv ef o a, nold cavity of a £
mol di ng pl ate; %éﬁm%??'ﬁ ‘3"{"9rrm (ﬁ?ﬁﬁg‘BFﬁﬁg tB‘ffoJé“f she preformreflow
t enper Zomprelsing pokytivping fanr €leconidaly mﬂmfv& haeebsm fiar ci ng nol ten

P or iy hght By ch " B i) UCR o} HinaBiheB00 ey g 15go! Ui g bl ate and

r enovi orce rdin [™arm 1, wherein the
el eBt r imodding plate tomtushavecths: prefiomi refdow %mwratuee, appd¥ingd accor di ng

to cl a| érc@r ort; thmeﬁ?QhéﬁHbyf P&t‘E‘iﬁﬁl moTtéH pR¥FdH ﬁit‘%‘i“l&" qaté Y conductive

sol der wher el n | ur ectrjcall cond | e preforns are _
in ali éﬂﬁirﬂd‘ﬁn ‘ﬁ’fi%spé@i)l‘:% egh%mﬁ‘liﬂﬂlméltﬁ%ﬁao ities of the .
mol di ngppbied portes; - and the preforms are forced |nto the cavities of the

mol di ng pl a e. 955‘*; g!rﬁ\lgl.! e du_ct ive | ead
formed by rét‘ﬁéla‘m;écor iﬁ%t? E.Ifr}l orqb a%tw s conponent,
whdPei wonﬁugtir% prefom:dis (of aﬂ@rect rical term nat | on of 20 t he component;

the el ectri gal K%ﬁhd@h&é&?dﬁﬁt_f %“éﬁ‘iheﬂov\ﬂéhwh@ﬁ used 'R Fevadingti ve | ead;
t he conponent apd.the ea are% agp r aovethe preformreflow

 tenper AR 0F ERECEN éS?)h!chﬂﬂ‘FFi'{ehé" formed | ead
sol i di fplasalizydoft Ielaedtwﬂoﬂdy conductive preforms are in a'l_ignment with

respéct'lve ones of a plurality of mold cavities of the molding
15 plate; and the preforms are forced into the cavities of the molding
plate. o o o : '
. 4. A method for attaching an electrically conductive lead
formed by the method according to claim 1 or 2, to a leadless
component, wherei n flux is applied to an electrical termination of -
20 the component; the electr'l cal terminati on is contacted with thé
formed conductive lead; the component and the formed lead are
heated to or above the preform reflow temperature and then cooled
until the material of the formed lead solidifies; and the formed
lead is removed from the mold.
25 . 5. A method for attaching a plurality of electrically
conductive leads formed by the method according to claim 3, to
electrical terminations of a leadless chip carrier, wherein flux is.
applied to the electrical terminations of the carrier; said
electrical terminations are contacted with corresponding solder cast
30 leads of a -mb'l_ded-'_cast- lead array; the carrier and the molded:cast v
lead array are heated to or above the preform refiow temperature; |
and then coo'led'untﬂ the solder material solidifies; and the
solder leads are removed from the mold. _
: 6. A method according to any one preceding claim, wherein the
35 electrically conductive preform comprises a relatively high melting
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lead is renpved fromthe nold. 25 ‘5. A nethod for attaching a
plurality of electrically conductive |eads faormed by the method accordin
to claiim3, to electrical termnations of a |leadl ess chip carrier, wherei
flux is applied to the electrical terninati o'ns”w m lﬂ UWSai d .
~electri‘cal ternminations are contacted witil cor #l cast 30
| eagds- of a m)l'g%iY @3tirfagad array;” the carrier and the nolded cast |ead
array’ are heated ¥ O OF above the preformreflow tenperature, and then

cool ed until the sdkdek mbnad pegorddng dpicladm Ginwhenednsthedeelatively high
Wherein the Be I B B T 0O R L oS o ATy
hi gh nel ting %8%1@" gé#ls"n%ﬂ%?iaé]g’ ﬂ"dA‘;szﬁégm%gBdi ng to claim,
“wherein thé rel ati 8el YA imethodref tfiorginmpanteleatecatly iconduzitéed ddady om 100%
~Sn; 96% Sn an Y y % Ph,: 0 : 0 %in. 5:
8, A net hod o% u?ﬁﬁg%ﬁgn%glmggéﬁ%gﬁeiG%%%XE%? r\;g}pﬂgggré"s%gbgl{]g}lﬁawy as
her ei nbef ore dBsclG BB It h OBfRIGSHCH,t $8.FHf the acgompray ing Hrayings. or
' ﬂaggs t4§ a4:3éagceg§°t r"?'“gne t " b ?éﬁ?agaﬁg%sg-'gé?g'mﬁ)gf orene%%:?'cglegg '-th
R ' _ | I Wi
‘reference to ﬁPEﬁ.‘“ﬁi\mo.’s q@ﬁeﬁ%@s’ﬁ?" f‘ﬁ%’éﬁ%@ﬁﬁ%ﬁﬁg’%ﬁﬁ%gﬁsq Ap0 25
30 35 10. 5B, 5C of the accompanying drawings. . .
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