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more particularly to a method of soldering utilizing solder materials
having more than one melting temperature.

Background _

15 Soft solder is a fusible alloy, typically consisting of tin and lead,
which is used for the purpose of joining together two or more metals at
temperatures below their melting points. In addition to tin and lead,
solders may occasionally contain varying amounts of other materials,
such as antimony, bismuth, cadmium, indium or silver, which are

20 typically added for the purpose of varying the physical properties of the
alloy. However, in many solders, some of these elements, notably
antimony, are only present as impurities. Solder is widely used in the
electronics industry for attaching electrical components to printed circuit
boards. Printed circuit boards typically have an electrical conductor

25 pattern consisting of a thin metal sheet, etched to form the pattern. In
order to successfully attach the electrical components to the printed
circuit board, there must be a metallurgical affinity between the two
metals that are going to be soldered together, the metals should be free
from contamination, there must be complete and adequate metallic

30 contact between the solder and the metals that are to be soldered, and
there must be a temperature adequate for sufficient alloying of the metal.
The solder provides the attachment by virtue of an intermetallic solution,
which takes place at the soldering temperature.

One technique used to assemble electronic assemblies is to screen

35 print a solder paste, (consisting of flux, vehicle, and alloy), onto the
board, place the component in the wet solder paste, and then reflow the
solder paste to join the component to the PCB. However, screen printing
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This is done PCB results in a highly domed surface on the solder pads that degrades
the accuracy of component placement. The parts and flux tend to slide
off of the domed surface when they are placed, and while the circuit ‘
board is subjected to accelerations moving down the assembly line. Some
15 have attempted to solve this p_rbblem by red_u(_:i_hg' the amount of solder
clad onto the solder pad, thus decreasing the curvature of the domed
surface. However; reducing the volume qf sold'er"decreases_ the total
wetting forces of the solder, reducing the desirable tendency of the
components to self-center during the aSemBl’y reflow operation. This
20 self-centering tendency is extremely important to assure accurate
alignment and high-yield soldering. In addition, it is desirable to
maximize the amount of solder deposited on the board during the
cladding process in order to create a full solder fillet between the
component and the PCB. Still others have attempted to eliminate the
25 domed pads by flattening the pad after the solder is deposited, as in the
" OPTIMASK® method developed by DuPont and the SIPAD process
developed by Siemens AG. In both cases, additional steps of flattening
the domed pad are required.
Clearly, it would be a benefit to the electronics industry if a method
30 of soldering could be devised that includes the advantages of both solder
cladding and solder printing, but avoids the disadvantages of both
processes. -

Summary of the Invention

35 'Brieﬂy, 'acc'o_rding to the invention, a soldering process using two,
or more different solder alloys is disclosed. A first solder alloy that
undergoes a solid-to-liquid transition at a first temperature is coated onto
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Brief Description of the Drawings
20 FIG. 1 is a flow chart showing the steps involved in the soldering
process in accordance with the invention.
FIG. 2 is a cross sectional view of a circuit carrying substrate prior
to heating, in accordance with the invention.
FIG. 8 is a cross sectional view of a circuit carrying substrate after
25 a first heating step, in accordance with the invention.
FIG. 4 is a cross sectional view of a circuit carrying substrate after
a second heating step, in accordance with the invention.
FIG. 5 is an alternate embodiment cross sectional view of a circuit
carrying substrate prior to heating, in accordance with the invention.
30
Detailed Description of the Preferred Embodiment
While the specification concludes with claims defining the
features of the invention that are regarded as novel, it is believed that the
invention will be better understood from a consideration of the following
35 description in conjunction with the drawing figure.
Most solders are alloys of tin and lead. Pure lead melts at 327°C
and pure tin melts at 932°C. When these two metals are alloyed, the alloy

-
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These various alloys that pass through an intermediate range of ‘
plasticity are said to have a melting range. At temperatures above the

15 melting range, the alloy is a liquid. Below the _melt.ing_'range, the alloy is
a solid. However, at temperatures within the melting range, it is a
plastic-like material that cannot be defined strictly as a liquid nor as a
solid. The lower temperature of the meltmg range is known as the
solidus temperature, and the upper temperature of the melting range is

20 known as the liquidus temperature. At temperatures below the solidus
temperature, the alloy is a solid, and at températures above the liquidus
temperature, the alloy is a liquid. Materials other than tin and lead may
be added to the alloy and will cause similar types of behavior. Examples |
of some materials are 'alumimim, antimony, arsenic, bismuth,

25 cadmium, copper, indium, iron, nickel, silver, and zinc. Because many
solder alloys exhibit a melting range rather than a pure melting point, a
great deal of confusion exists over exactly what point may be considered
to be the melting point of solder. For pﬁrposes of this invention, the
melting point of a solder is considered to be that point at which the alloy

30 transitions from a solid either to a liquid or to a plastic type composition;
that is the melting point may be considered to be equivalent to the lower
end of the melting range, or the solidus point. -

This invention provides a substantially flat solder surface on the
solderable portions of a printed circuit board, and can be used in both

35 single-sided and double-sided printed circuit assemblies. It improves the
quality of electronic assemblies made using automated placement
systems. Typically, the manufacturer of the printed circuit board adds
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VO 96/ 19913 10 silver, whereas the tin-lead-bismuth alloy is about 43%y tin, 43% lead, and
PCT/ US95/ 16739  14% bismuth. The solder alloy in the solder paste is in the form of finely
divided particles (such as spheres or irregularly shaped particles),
typically in the size range of 200-500 mesh. These particles are frequently
referred to as ‘solder powder’. The powder is typically suspended in a
15 matrix of a vehicle and a fluxing agent, to aid in the printing and reflow
processes. The tin-lead-bismuth solder alloy is referred to as the low
temperature_'alloy, and the tin-lead-silver alloy is referred to as the high
temperature alloy, since its melting range is above the other alloy.
Although the preferred embodiment employs two solder alloys, three or
20 more distinct alloys, for example, could be used and still be considered to
be within the spirit and scope of the invention. In addition, the ratios or
amounts of each alloy could also be modified depending on the
metallurgica_l composition of each material, or pure forms of metal could
be used instead of alloys. In other embodiments, alloys of elements such
25 as tin, lead, bismuth, indium, copper, antimony, cadmium, arsenic,
aluminum, gallium, gold, silver may also be used.
Reference is now concurrently made to the process flow diagram,
FIG. 1, and a cross sectional view of the printed circuit board, FIG. 2.
An insulating substrate such as a printed circuit board 100 (PCB) having
30 a solderable surface 105 is provided, as shown in box 10. The printed
circuit board 100 is then coated with the low temperature solder alloy, as
shown in box 20. The process of coating may be performed in several
different ways, all familiar to those skilled in the art. These include
coating by hot air solder leveling (FIASL), electroless plating,
35 electroplating, evaporation, sputtering, or other techniques. The solder
paste, containing high temperature particles 120 and additional

components 118 such as fluxes or vehicles, is deposited on the layer of low
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and, upon coolmg (box 40) below its melt temperature the low
temperature solder alloy solidifies. This process of partially melting the
mixture creates a solid solder mass having a substantially flat, textured
surface. When the end product of the method is a printed circuit
20 substrate, the operation is complete (boxes 50 and 60). At this point, the
PCB 100 is clad with a thick, but uniform and flat layer of solder 150 on
the solder pads 105. This layer of solder 150 consists of an aggregate-like
- structure of the unreflowed high temperature solder alloy particles 120
distributed within a matrix of the reflowed or melted low temperature
25 solder alloy 115 The low temperature alloy 115 serves to bind’ the
unmelted high temperature alloy partlcles 120 together to form a single
mass. In practice, some voids or empty spaces 117 may be formed in the
solder mass upon cooling. These voids 117 are the result of inefficiencies
in the packing of the solder particles and/or the volatiles evolved from the
30 flux and vehicle during the heating process.

Although the exact mechanism taking place during the reflow
process is not completely understood it is postulated that the low
temperature material has wet to the PCB and the high temperature
solder material, alloying to form a metallurgical bond, thereby adding to

35 the mechanical integrity of the resulting solder mass. The formation of
the metallurgical bond is thought to occur by diffusion between the
molten metal alloy and the solid metal during reflow.
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2% flux from spreading off the pad, and also aids in keeping the part in place
on the pad. The flux application step 70 can be performed in any of a
15 number of ways, such as spraying, roller coating, syringe dispensing,
pin transfer mechanisms, and so forth, all known to those in the art.
The parts are placed as shown in step 80, and the assembly is now
reflowed at a temperature sufficient to reflow both the low temperature
solder alloy and the high temperature solder alloy. This forms a solder
20 fillet between the solderable portions of the component and the solderable
portions of the printed circuit board. This reflow step is represented by
box 30. As the temperature passes above 144°C, the low temperature
alloy melts and as the temperature exceeds 180°C., the high temperature
alloy also melts. The liquid alloys create substantial surface tension to
25 provide self-centering of the surface mount components. At this point,
the single sided assembly would be complete.
However, if additional parts are required to be placed on the circuit
‘board, either on the same side or on the opposite side of the circuit board,
another assembly operation occurs. In this case, a solder paste having
30 still another composition can be used. In this case, the solder alloy
would have different melting ranges. Preferably, the alloy(s) would have
melting ranges or melting temperatures higher than those used in the
first reflow operation. This soldering composition could be a single alloy,
as is employed in conventional soldering processes, or it could be a dual
35 alloy mixture using the same concept as explained above. After the
reflow step for part placement 30, the board is again cooled down 40, and
a soldering flux or tacking agent 70 is applied. The parts 80 are placed in
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is melted, the resulting structure resembles that shown in FIG. 3.
Clearly, it can be seen that this invention provides the advantage of
20 the creation of flat, uniformly rough surfaces on the solderable portions
of a printed circuit board due to the presence of unmelted particles of
solder in the reflowed low-melting alloy. This creates a surface that is
highly suitable for retention of any flux or tacking agent dispensed on the
pad, whereas the domed surfaces found in conventional solder clad or
25 reflowed PCBs are prone to flux loss by rolling or flowing off of the domed
surfaces. Further, the flat surfaces of the solder provide better quality in
the surface mounted component placement process, as the components
do not slide off of the flat solder pads. Surface tension provided during
the reflow operation also aids in self-o'enteﬁng the part on the pad. It can
30 also be seen that this invention may be used to provide a solder clad
printed circuit board or other type of substrate, and may further be used
to provide an assembly process for assembling and soldering printed
circuit assemblies soldering electronic components to the board,
resulting in printed circuit assemblies.
35 " While the preferred embodiments of the invention have been
illustrated and described, it will be clear that the invention is not so
limited. For example, the soldering composition could be provided on the
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t dnperature sof In the preferred enbodi nent, a mask 110 RGTUSY16739
appropriately Iocated openings 112 is placedgn the PCB 100 so that the
coated solder 115 is exposed. The mask 110 is tenporary, such as a

st ePCII or a fcgﬁﬁbdl@éﬁbﬂé/ ﬁﬁbﬁyoﬂﬁwigﬁétrﬁﬁ Ho! that It SIFefRAS, [the sbidering
paste is printe rou eni in e ee.

A ter printing. SGRPORERn IR B R e S e P hdtoid SEner
coating is refl cmad1ﬁ¢3m©r&))changequ varigtionsj bebstitutidng and quivalents willG
3. During the r

t emperature sucﬁéétcﬁgfto :tﬁgs? réadan%‘?ur e@oﬁxg?&%a?ﬁﬁbﬁgﬁx ms?l{ xtaan 4 SCORS
liquified, b8t t ethfnmese@wemtmreaal eglzhytleerapngnd clamslu gi nal and
unnmel ted, solid state. Note that the coating of |ow terrperature sol der 115
has flowed and wet to the solder particles, and is no longer in a uniform
| ayer. In the preferred enbodi nent the peak refl ow tenperature woul d

be about 165[err]C. At this tenperature, only the | ow tenperature sol der
15 alloy liquefies. The higher tenperature sol der spheres remain intact
and, upon cooling (box 40) belowits nelt tenperature, the | ow
tenperature solder alloy solidifies. This process of partially nelting the

m xture creates a solid solder nass having a substantially flat, textured
surface. Wien the end product of the nethod is a printed circuit



20 substrate, the operation is conplete (boxes 50 and 60). At this point,
t he PCB 100 is clad with a thick, but uniformand flat |ayer of

sol der %0 969913 t he sol der pads 105. This |ayer of sp&ﬁﬁ' consi sts 4
of an aggregate-Ilike structure of the unr %95 §lg;rgature '
sol der alloy particles 120 distribed within a matrix of the

reflowed or nelted |low tenperature 25 sol der aln mu,,mm'l
tenperature aClaigmd 15 serves to 'bind the Im"lmperature

alloy particles 120 together to forma single mass. "I nSpracti ce,
sone voids or enptﬁss aces 117 may be fornmed in the sol der mass upon
cool i ng. These voi dering methed, comprising:the stanscofes in the

packi ng of the sol rdijidiﬂ 4 @Batifig/dfra ﬁb@ 30
flux and hicle dﬂ)??n thegcg afifig/dTa SAlaF ilBErY Yo @‘ghmﬁ

exact mechani ETRPERALHES P SOl ?f@&’ %30%%‘“} @#S?'&ﬁmted‘mm‘ﬁf@e ; |s not
conpl et el y under st bbdepomtmg wsuldai' pastd o1hshe first bolder materidlosaidr sldéee

gt 2: : 2: hZISI yin Hﬁ gor m a rret e@tﬁg%ﬁﬁ%?gf;%&et%&gr Elb?in %ﬁim d&'és 35
the mechani catemm@éﬂm of the first sdsiertma@md; der mass. The for mat | on of
the nmetal lurgical Ryndatingt ﬁwaﬂaemg eﬁt@?ﬁd the ﬁk- éb‘l&@f‘nfh%
nol t en t [Ne) d the, sol y 19913
PCT/ US95/ fg 733 p%ra{'ure that is above the liquidus gemperature of the first solder
Further oper atrhateriatesndbelos thos solidws témpbmtave ¢€the saldePaste, t;herel')_yi)r
exanpl e, it ”B&isﬁépglrpéa the ﬂsﬂ Solddr ﬁéteegqjal%hgouéf ut ﬁxemscl)lﬁcr.er tp%s%e and

alloying the first solder material to the solder paste and the solderable ‘

portions of the printed circuit board; and

15 d) cooling the solder paste and the first solder material to a

temperature below the liquidus temperature of the first solder material,

to form a solid and substantially planar coating of the first solder

material uniformly dispersed throughout the solder paste on the

solderable portions of the printed circuit board.

20 .
2. The method of claim 1, wherein the step of depositing a solder
paste comprises depositing a solder paste comprising an alloy of tin,
lead and silver, and having a melting temperature of about 180°C.

25 - 3. The method of claim 1, wherein the step of providing a coating
comprise_s depositing a solder alloy having a melting temperature less
than 180°C

4. The method of claim 1, further comprising a final step of:
30 e) soldering an electronic corhponént to the substantially planar
coating on the solderable surfaces, at a temperature sufficient to cause
said solder paste to reflow.

5. The method of claim 4, further comprising a step of applying
35 flux on said substantially planar coating prior to soldering said
component.



used with conventional clad solid solder deposition printed circuit
boards; that is, the surface is fluxed, as shown in box 70, and surface-
5% nmount c&fﬂ)%ﬂ‘nf@ﬂ’css or parts are placed (box 80) at the desiRENIAEMP ons
with the sol derable portions of the parts inncontact with the refl owed
sol dering conposition on the printed circuit"board. Prior to placenent of

the parts on the cir gui ﬁ(ﬂ Tl j Ak .
optionally be used. ﬁ:i@hgﬁé(fgpdf ux #11’3"68%{9}{ g%%%@ppgﬁl&gﬁlé‘%c%%%Pged
10 at sel ect ed cPBRrisesrdenasitingan indiymy splderi sl i ng the el ectronic

conponent s and also to aid in renoving oxides fromthe sol der
surfaces. The rough

fl.at f f th fl d deri
conposition aids in IZee'BhﬁSI?% aﬁﬁ&fﬂ?ﬂﬁ%‘?%}ﬂ g‘?ﬁr g‘%ﬂf&g"@?’? lf‘elg; g&&erand
al SIO' aids ins keqqaiYStQ ihbmdasrs‘olc}er particles comprizing b.bgmﬁm%THmEv\fdfigm of the ]
application ste . s, suc
P or ayi g, - r ofirer sGRr BarAGles A Soil, 8% 1 wRiant o (BY TAEb e oY

mechani sns, and paetictes.h, all known to those in the art. The parts
are placed as shown in step 80, and the assenbly is now refl owed at

a tenperature sufficient to reflo ofh_the | ow tenperatyure , sol der
al l oy and the high t@ﬁpthﬁt%fgoécﬂ\%cfgﬁl%llly Gﬁ?erﬂﬂ the 5?%“21’%@@8 a gpating
fillet bet }/\wﬂ tcbm;ﬁﬁegepslabﬂntg‘ mﬁfmd I@ir ixhﬁe?.ﬁmﬁmh@tso@d@i'aﬁ)ﬂe paﬁﬂidl@aléI agl e
portions of the_ printed Ci.rcui rd. This reflow step is represented by
box 30. As the ?gﬁ'@&’éﬁe&rcgré"ﬁgi’é%@bove 144[err]C, the | ow tenperature
alloy nelts and as the tenperature exceeds 180[err]C, the high tenperature

alloy also nelts. Th@.'THHilﬂ?t‘ﬂtngéfsclE ! Gyl Rl b@é@ﬁmzf&x?n 2o&ing O
on {

25 provide self-centering o “surfacé nmount conpor hi's point,
the single side@oBpIises Boupinleveling she firsk solder mater: rable

addi ti onal part portiéns ofthe pFintedndrdlifbedrdn the circuit board,
either on the same side or on the opposite side.of the circuit board,

anot her assenbly operation occurs. In this case, a solder paste having 30

still another conposition can be used. In tt‘”ﬂ,ﬂﬁﬁlﬂl",ﬂﬂ"iﬂnnier al I oy
* ¢ L M s =



woul d have different nelting ranges. Preferably, the alloy(s) would have
rreltl ng rangdes &9?}?“3”' ng tenperatures higher than those used in the
fisrst refl ow o%f Thi s sol dering conposition coul d be XCITGHYHE673? | oy,
as is enployed in conventional soldering processes, or it could be a dual
35 alloy mxture using the sanme concept as explained above. After the
reflow step for part placenent 30, the boardgf/$ again cooled down 40, and
a soldering flux or tacking agent 70 is applied. The parts 80 are placed in
WD 96/ 19913 10
PCT/ US95/ 16739 :
conventional manner either manual |y or by r S or aut quhat ed
pl acenent machi nes, and the assenblly i S agal nTeflowed. Ml tiple
reflows are commnly performed in tloda )
el ectroni c assenblies. Referring now to FI G
tenperature reflow, both the |ow an e—nat erggpl s nelt to
forma third alloy 200-that is essgnti alcbgpg@rfgowthro g
Rat her than using a sol der paste hawgmpgmﬁgg@uggg y
conmponents such as fluxes, solder partiglies %‘A”F Ry He deposited on
t he sol derabl e pads 105. As shown i Lodonsi sting of just
10 the particles of the high tenperature soI fler aIon 120 are deposited in

durlng t he hi gh 5

t he openi ngs of the mask 110—Fh r 0 ke ne@l for expensive
sol der paste, and permts t jowers. The
deposi tion process SOLDER PASTE.
Y 0
REFLOW
™ SOLDER.
' @
COOL

OPERATION
COMPLETE?

70
APPLY
FLUX.
L .
PLACE
PART.

FIG. 1



éan be by spraying, curtain coating or other neans, and the excess can

be easily w ped off the surface of the mask 110. Before the low 15
tienper at urwopeneBal 115 is nelted, a fluxing agent 130 is ZFHUSEUIIPer

t he deposited sol der powder to aid in renoving any oxi des and pronote
wetting. After the reflow step where only the | ow tenperature materi al

Is nelted, the resulting structure resenbles that showmn in FIG 3.

Clearly, it can be seen that this invention gf»vides the advantage of 20
the creation of flat, uniformy rough surfaces on the sol derabl e portions
of a printed circuit board due to the presence of unnelted particles of
solder in the reflowed lownelting alloy. This creates a surface that is

hi ghly suitable for retention1qb any flyyg or tagbpng agemz distEnges omidhe
pad, whereas the donmed surfaces found inyconve onal. older Iao or 5
refl owed PCBs are prone X m‘iA 0
surfaces. Further, thy DT LTI
in t he surface NS :, » = g

component s do QNE fﬁ Q Q)si on

provi ded duri ng \\ o W m O the
Itogr:)rSCi Ejgeapggl' dleﬁ g NN »x/\\z\}\:\\\\\\\\\\\\<&\ D\ Revised
substrate, and may fur ¢ oNr Ai g af ahse ﬂ

for assenbling and sol ge#l ng cifcy/t Assgnyi e sg

el ectroni ¢ conponent s r #S i g h pfipfeci
assenblies. 35 Yhe/pr gt eyt e ephogh npMt s/ of /t hE i Avent i e
have been 1T U deScif bed, /£t M|y bf cleay tpat

i nvention is not so I DA . JForexdmpye, fihg sA dgfi pg gOnpdSNti on
coul d be provided on tA AN

100

FIG.2
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nonsol der&%?gg}?‘o’ﬁ ions of the substrate, so that after ref I](,)(\'7vlwsgﬁ),el6739

sol deri ng conposition 150 does not adhere to the substrate. Nunerous
ot her nodi fications, changes, variations, substitutions and
equi val ents w || occur to those skilled in the art w thout departing
fromthe spirit and scope 5 of the presen3/3nvention as defined by the
appended cl ai ns. WO 96/ 19913

PCT/ US95/ 16739 Cl ai nms 10

1. A soldering nethod, conprising the steps of: a) providing a
coating of a first solder material having a_|iquidus 5 tenperature on
sol derabl e portions of a printed circuit 888r d; : b) depositing
a sol der paste on the first solder material \ said sol der past e havi ng
a solidus tenperature that is greater t I dus . tenperature
of the first solder material; ' t he sol der paste and

the first solder material to a

FIG. 4

110 120 130 115 110

NN
\/

100

FIG. 5



] e
10 tenperature that is above the |iquidus terrperature of the __f"»m

mat eri al and be he soli d paste ‘.‘
di¥spersing the w sol der m%ewﬁogé@ﬂg?%e Sol der past e=#hd
al | oyi ng rNHERNATION TP APRITCATHON Pﬁﬁu‘sfxbftﬁﬂ?ﬂi flﬁrz PREENE caiaﬁakm:cﬁ@lrﬁemp e

portl 'Ila of—the—prrated—et e ——boar¢ Ae Asicimm] 6

sol der G atermatiopal Clasifeation®s| (or m er i A1) W"&WIP“"“@!‘@HHM{ ure baVe9e/19913
li qui dus HOFKIBAIBIXK B0t he first so éér ();%L}% Pubnumbaef or mzzﬂmglgbéj(z_,m%) '

and subst ant lally planar coating of _nateri

Bgirzf)z)@y‘a 'ﬁE"Bqu'mﬂ%gu hgﬂlt tt B%&%gslﬂﬁ%ﬁ( %Sﬁ%;acn Dl;esDKCA ﬁ%ﬁ%ﬁé (zﬁ{

cl ai m| &2) MdaRktRhdd FAEDSE €D ©DedERODIS (1938.99 [SOI derr, SE). pasté conpri ses

deposiiting a sol der paste conprising an aljl oy of tin,. | ead and
silvel V|ng ameltlngterrperaturecfl,“‘?lgI Qyt 180[err]C. 25
&7

3. The ‘3?1’9@%5‘5‘55 63 cl ai mglmmewgg 1% St AoVl FeaePRpoN

conprlses deposi ting a sol der oy having a nelting tenperature |ess

t han 180[ he net hod of claiml1, further conprising a
final f’éﬁ?'@i" ROLE%?%[‘{%S& I%Wﬁ" inan el ectroni ¢ component to the
subst anti aIR] y 511 coating on the solderable surfaces, at a

t enpey aR)unventerstf fBlRaDer. Ehein,CRUBE 4941 NW. %dild sol der paste to refl ow

5. The¢ net ¥ %4 (UD Biing a step of applying 35 flux
on said su%ﬁfﬂ%ﬁﬁ%ﬁ%ﬁr to sol dering said

conponent . 33323 (US).
o~ .

(74) Agents: GHOMESHI, M., Mansour et al; Motorola Inc.,
Intellectual Property Dept., 8000 West Sunrise Boulevard, l ‘ ,,(3
Fort Lauderdale, FL 33322 (US). { 4 9 51

/

alloy (115) that undergoes a solid-to-liquid transition at a first temperature is coated PoB
{20) onto the solderable surfaces (105) of a printed circuit board (100). A solder 1
paste (120) that undergoes this solid-to-liquid transition at a temperature greater 20
than the first temperature is deposited on the coated solderable portions, and is S L8 g
heated to a temperature that is above the first temperature but below the second ALLOY COATING.

; temperature. During this time, the first solder alloy liquifies, while the solder paste K2
does not. The first solder alloy wets to the individual particles in the solder paste, 25
and alloys to the solderable surfaces and the solder particles in the solder paste. DEPOSIT
The soldering composition is subsequently cooled (40) to solidify the first solder SOLDER PASTE.

material, forming a solid and substantially planar coating on the solderable portions )
of the printed circuit board. /ao
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6. The nethod of claim1l1l, wherein the step of providing a coating
conprises depositing an indium sol der all oy 7. The net hod of
claim1l1l, wherein the step of providing a sol der 5 past.e includes sol der
particles conprising about 12% by wei ght of the first sol der
particles and about 88% by wei ght of the second sol der particles.

8. The method of claim1, wherein the step of providing a coeating 10
conprises plating the first solder material on the sol derable portions of
the printed circuit board. ' 9. The nethod of claim1, wherein
the step of providing a coating conprises hot air leveling the first
sol der material on the solderable 15 portions of the printed circuit
board. '
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