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1 DESCRIPTION FLUX FOR SOLDERING AND SOLDERING
PROCESS Technical Field 5 [0001] The present invention relates to a
flux which is used upon soldering for example an electronic part onto a
substrate and also a process of soldering using such a flux. Background
Art 10 [0002] Hitherto, soldering has beerilused widely as a connecting
manner with which an electronic part is mounted to a substrate. For such
soldering, various processes are employed such as a solder bump

formation process in which met Ig ction electrodes of the
electronic part 15 are formed of@ %ﬁﬁmﬁre-coaﬁng process in
which sqldet | a éogh C S rﬁ? he su

and thgmkqg%agggﬁlysin r%ego!?cg\rﬁn@g ,}gj\g?- cga e%ﬁgggrgeésol erilf w %hs S
contains almost or substantially no harmful lead has got to be used in the
20 above mentioned soldering processes from a viewpoint of the

emdroRmental eqrservation. [0003] Since the lead-free solder is greatly
different from the conventionally used solder in its components as well as

itscompositionTthe coneasdonalitiemiichins veed £5dn the eoruentiogdich is
soldering process cannot be used with 2
used upon soldering for example an electronic part onto a

substrate and also a process of soldering using such a flux.

Background Art

[0002] Hitherto, soldering has been used widely as a
connecting manner with which an electronic part is mounted
to a substrate. For such soldering, various processes are
employed such as a solder bump formation process in which
metal bumps as connection electrodes of the electronic part
are formed of a solder, a solder pre-coating process in
which solder layers are formed on electrode surfaces of the
substrate, and the like. Recently, in the soldering, a so-
called lead-free solder which contains almost or
substantially no harmful lead has got to be used in the
above mentioned soldering processes from a viewpoint of
the environmental conservation.

[0003] Since the lead-free solder is greatly different
from the conventionally used solder in its components as
well as its composition, the conventional flux which is used

in the conventional soldering process cannot be used with
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the lead-free solder. That is, the conventional flux has an activity which is

not sufficient for removing an oxide film on a surface of the lead-free

solder, so that it is not easy for the conventional flux to ensure a good

soldering connection. 5 Therefore, a flux of which activity is increased has

been developed for the lead-free solder.%ee Patent References 1, 2 and

3 as mentioned below, [0004] Also, it has been proposed that a flux

contains a large amount of a metal powder for the purpose of providing

192 'W%‘%'@ﬁ?gteee‘”%'g? an be gansfeyied fo 8 Sg'é’ﬁrv%%' t'Po"’}PEj”WE&”% as an
amount. Sée Patent Reference 4 as mentioned below. Patent Reference

15 4P PR Kokl RUDKGallon ey 2003 3881 10,1 Belsrense 2R i m on
Patent Kokal Publication No. 2000-135592 Patent Reference 3. JP Patent

Kokal Publicatign Nee 2R43 841,999 RajeabRefargnes 4t IR RateAbiKokaisy for
Publication No. 20 2000-31210 Disclosure of Invention Problems to Be

Soeleed byrthednvention {00R5T Hloweyers avhenytbe dux dirglosatigndlginection.
above 25 Patent References which has the increased activity is used, 3
Therefore, a flux of which activity is increased has been

developed for the lead-free solder. See Patent References
1, 2 and 3 as mentioned below.

[0004] Also, it has been proposed that a flux contains a

- large amount of a metal powder for the purpose of providing

a metal paste which can be transferred to a solder ball in
an sufficient amount. See Patent Reference 4 as
mentioned below.

Patent Reference 1: JP Patent Kokai Publication No.
2002-1581

Patent Reference 2: JP Patent Kokai Publication No.
2000-135592

Patent Reference 3: JP Patent Kokai Publication No.
254184/1999

Patent Reference 4: JP Patent Kokai Publication No.

2000-31210

Disclosure of Invention
Problems to Be Solved by the Invention
[0005] However, when the flux disclosed in the above

Patent References which has the increased activity is used,
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the following defect occurs: In these years, a washing step which was
conventionally employed after a soldering step so as to remove the flux
used for the soldering with a washing agent has typically got omitted from
a viewpoint of 5 the environmental conservation. Thus, the flux used for
the soldering remains around the solder ¢onnection as itis. When the
flux has a high activity, such flux corrodes circuit electrodes of a substrate
and/or electrodes of an electronic part, so that insulation of the solder

DELHPN, i, ﬂ@%r%% yoich gadstp glikelibood of Bisulatiols hing step

failure. [0006] en an electronic part is mounted onto a substrate, the

alesironic\pars isdenseeé ﬁ%@ﬂ%th? LRI AL RSt defOAM $QIEring step
0

bumps located between them, followed by melting the solder bumps to

femn spiderd S copnectionshia thiegrse,whereindhe splderdwimpsangy with a
made of a lead-free solder, since a hardness of the lead- free solder is
highehthag thafeof thé eanvgnsional lead-dtasad Bdlder, v extentwofdhepoint of
deformation of the solder bumps of the lead-free solder is smaller upon
rhbentgvhe20nekeotrehic pars sovhai amgap THikely tdlee fouredsed for the
between a lower end of the solder bump and an electrode surface of the
stipseate Weler! ee solerirdy i eadiedvat. Ag k@BUIE cCmeledhasaldars it is.
material solidifies without being in contact with the electrode so that the

pHd? @BnhB&idH WétWieeh thel P8 leIEGioNit parSahRithE SubSRfEQ&IRIE teircuit

hgpé)gpfodes of a substrate and/or electrodes of an electronic
part, so that insulation of the solder connection is degraded,
which leads to a likelihood of insulation failure.

[00086] When an electronic part is mounted onto a
substrate, the electronic part is forced against the
substrate so as to deform solder bumps located between
them, followed by melting the solder bumps to form solder
connections. In the case wherein the solder bumps are
made of a lead-free solder, since a hardness of the lead-
free solder is higher than that of the conventional lead-
based solder, an extent of the deformation of the solder
bumps of the lead-free solder is smaller upon mounting the
electronic part, so that a gap is likely to be formed between
a lower end of the solder bump and an electrode surface of
the substrate when the soldering is carried out. As a result,
a molten solder material solidifies without being in contact
with the electrode so that the poor connection between the

electronic part and the substrate tends to happen.
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4 [0007] It is, therefore, an object of the present invention to provide a
flux for soldering as well as a soldering process both of which suppress
and preferably substantially delete the occurrence of the poor connection
and the 5 insulation degradation so as to form better solder connection.
Means for Solving Problems [0008] The ﬁ’resent invention provides a flux
for 10 soldering which is placed between a solder portion formed on a
first electrode and a second electrode when the first electrode is soldered

t dﬂ%@fond pleryode sheys! tbeﬁﬂu’ég‘gQ‘BEisg? ?Higuﬁ%assg MR ntion

omprising a resin component 15'which is dissolved in a solvent, an

JIVecQupgRENtLWHIEY yemgyes a9 e nand gmefpbppwder made ghi@erin g

metal of which melting point is higher than that of a solder material which

ferm?c@s sS@ldanpertiqpnand 20 e Heseoniaing HieemetalPavdersaB ntially
amount in the range between 1 % and 9 % by volume based on a volume

of e tlex. [0099]dbe uesivcompanentiepntaipedin theofixseves asand the
so-called binder which keeps the metal powder in its 25 dispersed
dorliticnt iro the flde gne: dlsdipnovidea vissosityo form better solder

connection.

Means for Solving Problems
[0008] The present invention provides a flux for
soldering which is placed between a solder portion formed
on a first electrode and a second electrode when the first
electrode is soldered to the second electrode, wherein the
flux comprises

a liquid base material comprising a resin component
which is dissolved in a solvent,

an active component which removes an oxide, and

a metal powder made of a metal of which melting point
is higher than that of a solder material which forms the
solder portion, and

the flux contains the metal powder in an amount in the
range between 1 % and 9 % by volume based on a volume
of the flux.
[0009] The resin component contained in the flux serves
as a so-called binder which keeps the metal powder in its

dispersed condition in the flux and also provides a viscosity
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5 to the flux such that the flux can be appropriately supplied (for example
transferred) to an object (for example the solder portion) and kept there
as described later. The oxide which the active component removes is in
the form of 5 a film which is formed on a surface of the solder portion. It is
particularly preferable that the metal pow@er has a good wettability with
respect to the solder material which forms the solder portion. [0010] The
present invention provides a soldering 10 process with which a first

e{%ﬂ?\&aﬁ??ﬁ@%@ %d%%qrtit%eﬂﬁ'[ﬁfnci% ﬁ?l%%reg ;BOFEF()? ??th%leyﬂ supp lied

electro wherein the process comprises: a fist step'o Yying

[ding tq the | ereseahinygpigyontp At legst g 8&@@%‘?%@&'&9@» le the

15 and the second electrode, a second step of aligning the first electrod

With the rsesendigleotrogds §o aeiotlogate the spldeqprartionbetvepntthe The

solder portion and the second electrode, a third step of heating so as to
neekti dne seldes portian, a2 angl & torithostepral selitityings nolien selleform of

material from the solder portion after the third step. [0011] In the third

steff,i tne mdlterhsoiddiomaterihl owhighds fdrates layf nieléing thelsoldebrtion. It
portion wets and

is particularly preferable that the metal powder has a good
wettability with respect to the solder material which forms -
the solder portion.

[0010] The present invention provides a soldering
process with which a first electrode having a solder portion
thereon is soldered to a second electrode, wherein the
process comprises:

a fist step of applying the flux according to the
present invention onto at least one of the solder portion
and the second electrode,

a second step of aligning the first electrode with the
second electrode so as to locate the solder portion between
the solder portion and the second electrode,

a third step of heating so as to melt the solder portion,
and

a fourth step of solidifying a molten solder material
from the solder portion after the third step.

[0011] In the third step, the molten solder material

which is formed by melting the solder portion wets and

spreads over the metal powder and finally reaches and
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25 spreads over the metal powder and finally reaches and 6 spread over
the second electrode so that the molten solder material is present
between the first electrode and the second electrode. Thereafter, through
the fourth step, the solder material is present in its solid state for example
by 5 being cooled, which electrically and hechanically connects the both
electrodes. [0012] It is noted that upon aligning the electrodes in the
second step, the solder portion may be deformed if necessary, while it

remaing pebyean [k eleatkesies by HLAPB RIS R $0hal B iten solder

electrodes get close to each other. For example, one electrode is pressed

tayeard thg | other gleskeder se thal,a eeplanasty o Bie seldf RABRANSdhd the
improved. In this case, the third step may be carried out while applying

the tooeed Incothet eyalodinEnte thedhirglr 15t$tep g benearfiedipthy step, the
without applying the force, and this embodiment is more convenient.

Efebiseof tne reveration §0Q13 fecdrding tbsthe present envention, thedlmple by
which 20 contains a predetermined amount of the metal powder as
desdriigeccatohedanavdiseo heklbe intdecsliy proet beevdeantheaddidegonnects
portion and the second electrode, and the solder portion on the first

dib@rbetiz meredBdRating so that the molten solder material spreads

over the metal powder o _
[0012] It is noted that upon aligning the electrodes in
the second step, the solder portion may be deformed if
necessary, while it remains between the electrodes by
applying a force so that the electrodes get close to each
other. For example, one electrode is pressed toward the
other electrode, so that a coplanarity of the solder portions
is improved. In this case, the third step may be carried out
while applying the force. In other embodiment, the third
step may be carried out without applying the force, and this

embodiment is more convenient.

Effects of the Invention

[0013] According to the present invention, the flux which
contains a predetermined amount of the metal powder as
described above and also below in detail is placed between
the solder portion and the second electrode, and the solder
portion on the first electrode is melted by heating so that
the molten solder material spreads over the metal powder

and becomes in contact with the second electrode. As a



10

16

20

25

25 and becomes in contact with the second electrode. As a 7 result, the
good solder connection is achieved with suppressing the poor connection
and the insulation degradation. 5 Brief Description of the Drawings [0014]
Fig. 1 is an explanatory view which shows the steps of supplying a flux to
an electronic part, and then aligning the Electronic part with a substrate in
an electronic part mounting process as one example of the soldering 10
process according to the present invention wherein soldering is carried

4 %‘éiﬂg thefllx ageording Lo Mg, Presc?QHH‘éeé‘PPcE‘n Fig 2 IS0 eyed  with

explanatory view which shows the steps of heating the electronic part and

tae, ByPsiats qier allgaing plodheme s; A iorism a solfigr CoRRECtions u lation

between them in the electronic part mounting process as one example o

the geligERpRTocess according to the present invention wherein

soldering is carried out using the flux according to the present invention.

20 Fig. 3 is a schematic view which explains the processes through which

a solder connection is formed when soldering is carried out using the flux
décoeding ¢ chepresenbinvérdiod r Big.i4 gssa schematic view which

explains various

[0014] Fig. 1 is an explanatory view which shows the
steps of supplying a flux to an electronic part, and then
aligning the electronic part with a substrate in an electronic
part mounting process as one examp‘le of the soldering
process according to the present invention wherein
soldering is carried out using the flux according to the
present invention.

Fig. 2 is an explanatory view which shows the steps of
heating the electronic part and the substrate after aligning
them, so as to form a solder connection between them in
the electronic part mounting process as one example of the
soldering process according to the present invention
wherein soldering is carried out using the flux according to
the present invention.

Fig. 3 is a schematic view which explains the
processes through which a solder connection is formed
when soldering is carried out using the flux according to
the present invention.

Fig. 4 is a schematic view which explains various

manners in which a flux is supplied in the electronic part
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25 manners in which a flux is supplied in the electronic part 8 mounting
process as one example of the soldering process according to the
present invention. Fig. 5 shows a graph which indicates a relationship
between a poor connection ratio and a metal powder 5 content when
various fluxes having different metal pow§er contents were used for
forming the solder connections. Fig. 6 shows a graph which indicates a
relationship between an insulation resistance and a metal powder

corgens ﬁgwe%yﬁrrj%se@geg bayipg diffe Eex’ﬂt@ %f%?o der SO 8°W1?ﬁ§epsr ocess

were use orming the solder connectio ist of Reference Nu

[Q15b 1 sibstrate dhdrayitalectrode (o $ecoRd electrode) 15 2a surface

of circuit electrode 3 flux 4 electronic part 5 external connection electrode

(or first glpgtrode) s 6 Bymp (@r @Q'Q?H’OWH'?):@) ferilvakEP 20 84 ationship
molten solder material 7 flux vessel (or transfer table) 8 metal powder 9
dispenses nl0 angfeopin connection ratio and a metal powder
content when various fluxes having different metal powder
contents were used for forming the solder connections.

Fig. 6 shows a graph which indicates a relationship
between an insulation resistance and a metal powder

content after various fluxes having different metal powder

contents were used for forming the solder connections.

List of Reference Numbers
[0015] 1 substrate
2 circuit electrode (or second electrode)

2a surface of circuit electrode

3 flux

4 electronic part

5 external connection electrode (or first electrode)
6 bump (or solder portion) (6) too low bump

6a molten solder material

7 flux vessel (or transfer table)
8 metal powder
9 dispenser

10 transfer pin

11 mask plate
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25 11 mask plate 9 1 1 a patterned opening 12 squeegee 16 solder
connection 5 Embodiments for Carrying Out the Invention [0016] Then,
embodiments according to the present invention will be explained with
reference the drawings. Figs. 1 and 2 explain the steps of a process of
mounting an electronic part as one embodiment of the present invention
10 while using the flux according to the present invention. Fig. 3 is an
explanatory drawing to explain a process in which the solder connection

is forme ,fNA’le IQF{Q%}% hSHng%%% invention is used. Fig. 4 is an

explanatory drawing” w ows various manners to supply the flux in
the 15 p{cgcesss L']@é'%@@ an electronic part as one embodiment of the
present invention. Each of the drawings schematically shows when

viewing frgm thesside ([Q0d A st he soldering process as one example
of the present invention will be described by explaining the 20 process of

mounting the electronic part using the flux according to the present
invention. In the electronic part mounting, an electronic part 4 having an
eXterbal diomeedtiornf eledradeyshaadthe first electrde(s)is mounted by

means of soldering onto a substrate 1 on an

[0016] Then, embodiments according to the present
invention will be explained with reference the drawings.
Figs. 1 and 2 explain the steps of a process of mounting an
electronic part as one embodiment of the present invention
while using the flux according to the present invention. Fig.
3 is an explanatory drawing to explain a process in which
the solder connection is formed when the flux of the
present invention is used. Fig. 4 is an explanatory drawing
which shows various manners to supply the flux in the
process of mounting an electronic part as one embodiment
of the present invention. Each of the drawings
schematit;ally shows when viewing from the side.

[0017] First, the soldering process as one example of
the present invention will be described by explaining the
process of mounting the electronic part using the flux
according to the present invention. In the electronic part
mounting, an electronic part 4 having an external
connection electrode(s) 5 as the first electrode(s) is

mounted by means of soldering onto a substrate 1 on an

upper surface of which a circuit electrode(s) 2 is formed as
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25 upper surface of which a circuit electrode(s) 2 is formed as 10 the

second electrode(s). It is noted that the first electrode and the second

electrode may be in any appropriate forms, and for example each of them

may be in the form of a pad, land, a portion of wiring, bump or the like.

The material for 5 those electrodes may betiny known suitable material

which is conventionally used for the electrodes. [0018] It is noted that

upon using the flux according to the present invention, a portion of the

second electrode which the solder pqortion connects m e copcave 0

flgif'. 90°Si ﬁcoentéje %}(l)\(larﬁ%rc |(()]$1e?osf§nedqby Medfs gfih%ehfﬁjai Elf]%e '|5|$e‘tse€?11te ctrode
nyRRianas imnigveddnsuaion as desgriped helayfhe IRt 8biie. e forms,
present invention Is particularly effective’when the second ‘electrode s fla

O% HR1CqIGaVe, AN Is;shallowsrAS0s ie Hlux pfihe present IRYeRloR S 4 paq,

15 patrticularly effective when the second electrode is close to the other

eleir@de-0neonduHob Therefais, the fivy of thenrreserd inveptiondsaterial for
useful, for example when the second electrodes are formed adjacently

withoesraredw pitabde svinichthe §rss gleckedas arescanaediedmaterial which
respectively. 20 As shown in Fig. 1 (a), the electronic part 4 has the
exteahoonnéotioraélgcticaes 5 on ith botdeciurdabe sand a bump 6 is

formed as the solder portion on each of the external connection

elétdrd@ds 5. THe boldee pediothieh upon using the flux according to
the present invention, a portion of the second electrode
which the solder portion connects may be concave or flat.
Since the connection formed by means of the flux of the
present invention has improved insulation as described
below, the flux of the present invention is particularly
effective when the second electrode is flat or its concave
portion is shallow. Also, the flux of the present invention is
particularly effective when the second electrode is close to
the other electrode or conductor. Therefore, the flux of the
present invention is useful, for example when the second
electrodes are formed adjacently with a narrow pitch to
which the first electrodes are connected respectively.

As shown in Fig. 1(a), the electronic part 4 has the
external connection electrodes 5 on its bottom surface, and
a bump 6 is formed as the solder portion on each of the
external connection electrodes 5. The solder portion is a

member made of a lead-free solder which is formed on the

first electrode 5. The solder portion may be in any
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member made of a lead-free solder which is formed on the 25 first
electrode 5. The solder portion may be in any 11 appropriate form, and
for example it may be in the form of the bump as described above, or any
other form such as a coating or the like. It is noted that any known
appropriate manner may be used for proQ/i?JIing the solder portions. For 5
example, a fusing process of solder balls, a welding or soldering process
of solder balls, a plating process, a solder paste printing process, a solder

g%ﬁtﬁ HSPERHBI fBIIRESS A h ?di}‘eé‘iaayn%s & p{0¥ﬁg;?[093§] iWhendheo rm of

der portion is in the form of a bump 10 6 as shown, it is formed by

Sﬂ*\@riﬂg @ polder brildr Hig dfarna Bl fine particlptocack oftbegxtielneh as a
connection electrodes 5. It is noted that as far as the present invention is

copegtireg, the shlderigresolder materisd encansad MalgrialvaNeh uspp espriate
a soldering component, a so 15 called lead-free solder which is an alloy
esszntiedly coagishry afseplufality pf metdis)(uth assctiatsitvgyobsaseds. For
alloy, a tin-zinc based alloy, a tin-bismuth based alloy, a tin-indium based
afloyaang the like) ivtich basod towe aeltio) ppintdad whicH sontainwelding or
almost no lead or 20 substantially no lead. Such solder material has a

nSeifg Poiat pPefe &®RSotHigHe? kAT 240! 8nd more kréfergblyp ipEess, a

higher than 210 C. o ) )
solder paste printing process, a solder paste dispensing

process or the like may be employed.

[0019] When the solder portion is in the form of a bump
6 as shown, it is formed by soldering a solder ball in the
form of a fine particle to each of the external connection
electrodes 5. It is noted that as far as the present
invention is concerned, the solder or solder material means
a material which uses, as a soldering component, a so-
called lead-free solder which is an alloy essentially
consisting of a plurality of metals (such as a tin-silver
based alloy, a tin-zinc based alloy, a tin-bismuth based
alloy, a tin-indium based alloy and the like) which has a low
melting point and which contains almost no lead or
substantially no lead. Such solder material has a melting
point preferably not higher than 240 °C and more preferably
not higher than 210 °C.

[0020] Generally, sizes of the bumps 6 after their
formation on the electrodes 5 are not always uniform due to

size variation of the solder balls and also a type of manner
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[0020] Generally, sizes of the bumps 6 after their formation on the
electrodes 5 are not always uniform due to 25 size variation of the solder
balls and also a type of manner 12 for the formation, and there may be
formed too low bumps of which heights are relatively smaller than a
height of the bumps 6 having a predeterrﬁ%ed size of the electronic part
4. Such too low bump is indicated with (6) in Figs. 1(a) to 5 1(c).
Therefore, positions of the lower ends of the shown bumps are fluctuated

VFJStF"f‘t'ﬁ’ﬁ";‘/’}% F'%t%‘i b Saé*&edp'ﬁi’i‘grg *‘[@Eég]iﬁéﬁeebﬁélro@%bde %%?ot WSw bumps

coplanar the bumps is insutficient, according to the

PESSEPRINMENHY) & 19 aprlieddo b Rymns G Bymipans oh fof exampla of the

transfer, which will be explained below. After the electronic part 4 is

layyered sowarda, frrpstar &883n 19 @%i[‘s%@a@f Wik adil@aiibaic part
flux 3 formed on the transfer table, the part 4 is moved upward so that the

flax 3 B drenstereed 5 (thusnapplied) tadtheslower endtporton ief thedemp (a) to
6 as shown in Fig. 1(b) (i.e. the first step or flux application step). The

flux 8)is usedavhlioit &, lopate it betweeenfthigh bupweandethe sircditthe shown
electrode 2 so as to improve the solder connection upon soldering for

niiouinting tee 20félectronitarartveohio al sybstrede 1 athiomwilhbesame plane.
explained. [0022] The flux 3 according to the present invention is

That is, it is be possible that the coplanarity of the bumps
is insufficient.

[0021] The flux 3 according to the present invention is
applied to the bumps 6 by means of for example transfer,
which will be explained below. After the electronic part 4 is
lowered toward a transfer table 7 so as to be in contact
with a film of the flux 3 formed on the transfer table, the
part 4 is moved upward so that the flux 3 is transferred
(thus applied) to the lower end portion of the bump 6 as
shown in Fig. 1(b) (i.e. the first step or flux application
step). The flux 3 is used while it is located between the
bump 6 and the circuit electrode 2 so as to improve the
solder connection wupon soldering for mounting the
electronic part 4 onto a substrate 1 which will be explained.
[0022] The flux 3 according to the present invention is
explained. The flux is a composition which is obtained
mixing a metal powder 8 into an active component (or

activator) and a viscous liquid base material comprising a

resin component (such as rosin, a modified rosin, a
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explained. The flux is a composition which is obtained mixing a metal
powder 8 into an active component (or activator) and a viscous liquid
base material comprising a 25 resin component (such as rosin, a modified
rosin, a 13 polyalkylene glycol (for exam[i)le, a polyethylene glycol), a
polyamide resin or the like) dissolved into & solvent (such as butyl

- carbitol, isopropyl alcohol or the like). The active component is present so

as to remove an oxide film which 5 is formed on a surface of the bump 6,

DI SIPAL ISl i uos genilest iycon. »

are e empllfle € active component: a resi

3516l (SYRN; 8% abieli acil-and &he fike), 8neANie 4Cith@ICh as&iient (such

acid, stearic acid and the 10 like), and basic organic compound (such as
dieghylamynec Bydy pahloridee priting hydredinsidesanditiae fiked. )it isTnotedactive
that a material having a low activity which does not require washing after
sotserngristich as apiatis @nitl arahe dike) is panticularly preferadte &slthe which
active component in 15 the flux according to the present invention. [0023]
Simcéameresin and the modifietkrosin hidsein badaifiongo tenldinder compound
function, the resin acid such as abietic acid which function as the active
dompongnt Sarc Bctiv kdenpdHent isedrmetessafiytohtained addisghdlly For

20 by the flux according to the present invention when the .
example, the following are exemplified as the active

component: a resin acid (such as abietic acid and the like),
an organic acid (such as citric acid, stearic acid and the
like), and basic organic compound (such as diethylamine
hydrochloride, aniline hydrochloride and the like). It is
notevd that a material having a low activity which does not
require washing after soldering (such as abietic acid or the
like) is particularly preferable as the active component in
the flux according to the present invention.

[0023] Since the rosin and the modified rosin has, in
addition to the binder function, the resin acid such as
abietic acid which function as the active component, an
active component is not necessarily contained additionally
by the flux according to the present invention when the
rosin or/and the modified rosin is used as the resin
component. In this case, such flux is of a low activity, and
such flux allows to omit the washing after soldering.
However, it is possible that the flux contains an additional

or other active component when stronger activity is
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rosin or/and the modified rosin is used as the resin component. In this
case, such flux is of a low activity, and such flux allows to omit the
washing after soldering. However, it is possible that the flux contains an
additional 25 or other active component when stronger activity is 14
necessary. Further, when the resin compdffent has no function as the
active component as in the case of using the polyethylene glycol or the
polyamide, the active component (such as the organic acid, the basic

organic 5 compound or. the like) js . to be tained in the flux according to
T et Lo et SRR Al A s no

”FB‘F'&‘Q fp?ﬁa | gfhich. meling Boint [s fuger H@niwam@he oldeg £ using

materi e bump 6 as the solder portion, 10 preferably higher by 10

OFHBOre AR MeF PEIRIably| igher Ryr20GrE mate, | eReralyy, thehe  active

lead-free solder has a melting point in the range for example between
196 i 2o 82Q C( &g sHchavetahmateriglam Maetal é5 selegied $gk thatdrganic

is unlikely to form a naturally oxidized 15 film on the surface of the metal

powatgs 8 @nd hasrgood eweliadility as totihe soddercoatesiah whichiformsie  flux
the bump 6 so that the molten solder material in its flowable state is very

likelg o gpreadt ovéhthepnafaee bfithe emettad powder 8 while wetting the

surface. Concretely, a noble metal such

[0024] A material of which the metal powder 8 is made is
a metal of which melting point is higher than that of the
solder material of the bump 6 as the solder portion,
preferably higher by 10 °C or more and more preferably
higher by 20°C or more. Generally, the lead-free solder
’has a melting point in the range for example between
190 °C and 220 °C. As such metal material, a metal is
selected such that it is unlikely to form a naturally oxidized
film on the surface of the metal powder 8 and has good
wettability as to the solder material which forms the bump 6
so that the molten solder material in its flowable state is
very likely to spread over the surface of the metal powder 8
while wetting the surface. Concretely, a noble metal such
as gold, silver, palladium and the like is exemplified as the
metal material which meets the above selection conditions.
Particularly, it is more preferable that such metal has a
purity of not less than 90 %.

[0025] Inclusion of the metal powder in the flux 3 is

carried out by mixing the metal powder into the other
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20 as gold, silver, palladium and the like is exemplified as the metal
material which meets the above selection conditions. Particularly, it is
more preferable that such metal has a purity of not less than 90 %. [0025]
Inclusion of the metal powder in the flux 3 is 25 carried out by mixing the
metal powder into the other 15 componeﬁt’é. An amount of the metal
powder to be included is 1 % to 9 % by volume, preferably 2 % to 7 % by
volume and more preferably 3 % to 5 % by volume based on the total

lume. of Ity hat "%.by,volume" j .
V86‘Fﬁ%§ti§%‘ﬁxsf!§f’;ic'3§fb”8¥% (‘i)Jn t%]eé{ YVe ‘%H‘Stéﬂf‘r’g?defv%?e% be included

spec ase emperature o and the net

vpdurpe of the metgl powger yyhile 9apsdes ?’Qig?%tz%m/%e’t‘&'&)m%tsb y volume

(such as particles, scdles or the like) which constitute the metal pow
AEhRKCIMERG THAb IR rély veume” goes nof 18 GoreaRARGop 8RBENG N the

volume" which takes such gaps into account. From a practical viewpoint,
the t% by ovaluiee "« theanetalpowder is nobsstantially affeetod veyehme" in

when it is based on a general room temperature (20 C to 30 C). 15 [0026]

Bach of theesdements syhiebicoostiiude theirmetak pawtler maydeddtheon  the
form of any of various particles and other shapes (such as a plate form, a

stale foema duflake dérmy & SBortdiber fding a derdriteofbum & thirf pitbe metal
f%r?\'fvder while gaps (or voids) between elements (such as
particles, scales or the like) which constitute the metal
powder are excluded. That is, "% by volume" does not
correspond to "apparent volume" which takes such gaps
into account. From a practical viewpoint, the "% by
volume" of the metal powder is not substantially affected
even when it is based on a general room temperature
(20 °C to 30 °C).

[0026] Each of the elements which constitute the metal
powder may be in the form of any of various particles and
other shapes (such as a plate form, a scale form, a flake
form, a short fiber form, a dendrite form, a thin piece form,
an atypical form and the like), and for example, it may be a
spherical form or an atypical form. The element may have
an edge portion, a convex portion and/or a concave portion.
A bridging function which will be explained below more
favorably appears when the elements constituting the metal

powder are thin as in the form of the scales, the thin pieces

or the flakes, or they are in the dendrite form.
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an atypical form and the like), and for example, it may be a 20 spherical
form or an atypical form. The element may have an edge portion, a
convex portion and/or a concave portion. A bridging function which will be
explained below more favorably appears when the elements constituting
the metal powder are thin as in the form ofthe scales, the thin pieces 25
or the flakes, or they are in the dendrite form. 16 [0027] In addition, the
metal powder which is used in the flux according to the present invention

Ll%dﬁg"so & %té‘hﬁ?u‘%qﬂcﬁﬁhsit GNSHtyipg %P%@?n@rﬁ?ﬁ%d in the

res coated with a metal w as the good wettability

WMElg RUBLIEATARET thandhat ofthe sokder iMgleral 8Hne seldflies also a

portion. That is, elements which constitute such metal powder is made of

argareaAndpmeialr coafingaiPend the fere fasPRefivelycrREet@MPitdd metal
metal powder may be composed of elements each of which is a 10 mass

of tir seated witb @ny ofigold, siverzor patadinmheachtiaying@quirity oftability
not less than 90 %. That is, at least a surface of the element is made of a
naatal haf/ivghittdhgood Wiettgbityiag tosthb splder matenaltbfathesdltiee solder
portion as well as a melting point higher than that of the 15 solder material
ofrtad &blddr puirtidh.an sikd @ordsetHéodabove Bbstlibesl, conbtitiogstos which

selecting the metal for the metal powder are applicable to the metal which
ferzghdute such metal powder is made of a core and a metal

coating around the core respectively. For example, a metal
powder may be composed of elements each of which is a
mass of tin coated with any of gold, silver or palladium
each having a purity of not less than 90 %. That is, at
least a surface of the element is made of a metal having
the good wettability as to the solder material of the solder
portion as well as a melting point higher than that of the
solder material of the solder portion. In other words, the
above described conditions for selecting the metal for the
metal powder are applicable to the metal which forms the
coating.

[0028] It is noted that materials which are used as
components for the conventional flux can be used for the
flux according to the present invention except the metal
powder, and amounts of the components in the flux
according to the present invention may be generally those
as in the conventional flux.

[0029] One example of the flux according to the present
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coating. [0028] It is noted that materials which are used as 20
components for the conventional flux can be used for the flux according
to the present invention except the metal powder, and amounts of the
components in the flux according to the present invention may be
generally those as in the conventional fluk! 25 [0029] One example of the
flux according to the present 17 invention comprises a liquid base
material which comprises a resin component (such as rosin) dissolved in

g ﬁg;\éw y 3o Byid &@rbétof)g@gi é%"&s%’”?ﬂ%ﬂ%i G R ﬂb?g% prises

aci ch has a function to rem an oxide film 5 formed on a surface

04 thesRymp So ANE SREEA POPIRER hayingsas gR9d wal@bilipeas tthg solvent

solder material of the bump 6 and also having a melting point higher than

thatf Hhessoldewmaterisdrand ahg, metal pawepy és coptaipesiaribe (such as
range between 1 % and 9 % by volume. 10 [0030] Following the

appliegtion atihe) fluxhiheh etegtsoric fuanted is motmted omtovtbe subsisaitde film
1. After the electronic part 4 is located on the substrate 1 so as to align

tfie positibne of the elecfimdes wibd kenneatedy(i.6., afen dhevaigamenbofder 8
the electronic part with the substrate), 15 mounting of the part 4 to the

shiBstiae 18s erAst oueblahebitg §6aso hiek tiebdmpsm® andrdgb of the

to solder to _ _ _
bump 6 and also having a melting point higher than that of

the solder material, and the metal powder is contained in
the range between 1 % and 9 % by volume.

[0030] Following the application of the flux, the
electronic part 4 is mounted onto the substrate 1. After the
electronic part 4 is located on the substrate 1 so as to align
the positions of the electrodes to be connected (i.e. after
the alignment of the elecfronic part with the substrate),
mounting of the part 4 to the substrate 1 is carried out by
heating so as to melt the bumps 6 and also to solder to
upper surfaces of the circuit electrodes 2. In this way, the
each of the external connection electrodes 2 is electrically
c}onnected to the corresponding circuit electrode 5 as
predetermined and the electronic part 4 is attached to the
substrate 1 through the solder connections formed by the
solidification of the molten solder material.

[0031] in the above mounting step, the electronic part 4
is placed above the substrate 1, the bumps 6 are aligned

with the circuit electrodes 2 and then the part 4 is lowered
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upper surfaces of the circuit electrodes 2. In this way, the each of the
external connection electrodes 2 is electrically connected to the
corresponding circuit electrode 5 as 20 predetermined and the electronic
part 4 is attached to the substrate | through the solder connections
formed by the solidification of the molten?s%Ider material. [0031] In the
above mounting step, the electronic part 4 is placed above the substrate
1, the bumps 6 are aligned 25 with the circuit electrodes 2 and then the

Pati fbhisipwetadi L8, anta the supgtratg 1,7 bymps 6;haying éhea;?giiﬁéid flux

flux thereon are landed on the circuit electrodes 2 so that the flux

PlaceAReveanthebiinps Gandi e elgeiodes 2| dbersrreRd stepdrthat the

electronic part mounting step). It is 5 noted that the electronic part 4 may

be pressersagainsidiie wubatedanl yanplying 8 predatermined ErsetFodes 2
as shown in Fig. 1(c) if necessary, so that bumps 6 each having an

ayenagesteeight drestefprmed is tbeit teight directionrby uiret i agplistidprre 1t is
to become lower. As a result, even though 10 the bumps have variation in

theirt eeglhtsahorb er édsscdo ahacthprrdoglanesity is inquficierg,dhegainst the
variation in the bump heights is suppressed, which improves the

coplasdrigt of thbumpP sy that most 61ARd HUMPL 8EaiPésmactwiths shown

the ugper surfaces of the circuit electrodes 2. In the case 15 wherein the
alipli€dion o thk tirRECERSIBYYd, the ridx@t bumps 6 each having an

average height are deformed in their height direction by the
applied force to become lower. As a result, even though
the bumps have variation in their heights more or less so
that their coplanarity is insufficient, the variation in the
bump heights is suppressed, which improves the coplanarity
of the bumps so that most of the bumps 6 can contact with
the upper surfaces of the circuit electrodes 2. In the case
wherein the application of the force is employed, the next
solder material melting step may be operated such that the
force application is continued, or the applied force is
released so that only a tare weight of the part 4 acts on the
substrate.

[0032] Contrary to the average height bump 6, even
when the average height bumps 6 are deformed so that the
electronic part 4 as a whole is further lowered by thus
deformed amount, a lower end of the too low bump (6) (that
is, a bump of which height is too short) still does not

contact the upper surface of the circuit electrode 2, so that
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solder material melting step may be operated such that the force
application is continued, or the applied force is released so that only a
tare weight of the part 4 acts on the substrate. 20 [0032] Contrary to the
average height bump 6, even when the average height bumps 6 are
deformed so that the electronic part 4 as'@whole is further lowered by
thus deformed amount, a lower end of the too low bump (6) (that is, a
bump of which height is too short) still does not 25 contact the upper

sHyfaeg of d &;rﬁ]‘éit glegl %ﬁ;@g@}]l?h@ef%wg}ai%%@g@ bEIEeER o ow

the lower end of the toofow bump (6) and the upper surface of the circuit

elacirndle @ (semida+ A@)ul [svoted ihal eyenthoyah there is Noecl88rode 2

variation in the heights of the bumps 6, there may be 5 formed a gap

weernrthg loweg end ofjthe Hump eand gt upres sutfRer.Qf ihe BIEGUW is no
electrode 2 when the electronic part 4 is formed by providing bumps near

outegedgesrobai toweansuracenafig this sulfstiate sucmasasdesimere may be
substrate which is likely to warp. 10 [0033] The step of melting the bumps

6 amdhsottieming atbebiestve keetnodestd the eirceiteleotfotdes So(the thidl and the
step or solder melting step) after mounting the electronic part will be

explainéds Théasubstedtd b @noihichi the |eletronie partuliemolmeedds ctronic

shown in Fig. 1(c) is heated o
part 4 is formed by providing bumps near outer edges of a

lower surface of a thin substrate such as a resin substrate
which is likely to warp.

[0033] The step of melting the bumps 6 and soldering
the first electrodes to the circuit electrodes 5 (the third
step or solder melting step) after mounting the electronic
part will be explained. The substrate 1 on which the
electronic part 4 is mounted as shown in Fig. 1(c) is heated
so as to melt the bumps 6. Such heating may carried out in
any suitable manner, and for example the substrate 1
having the electronic part 4 thereon is transferred into a
reflow oven to be heated. When heating, the lower ends of
the average height bumps 6 are in contact with the circuit
electrodes 2 while the flux 3 is present between the lower
ends of the too low bumps (6) and the circuit electrodes 2.
[0034] Through above heating, the solder connections to
the circuit electrodes 2 are provided by means of the bumps
6 as well as the bumps (6). However, during the formation

of the solder connections, behaviors of the solder materials
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15 so as to melt the bumps 6. Such heating may carried out in any
suitable manner, and for example the substrate | having the electronic
part 4 thereon is transferred into a reflow oven to be heated. When
heating, the lower ends of the average height bumps 6 are in contact with
the circuit 20 electrodes 2 while the flux @ig present between the lower
ends of the too low bumps (6) and the circuit electrodes 2. [0034]
Through above heating, the solder connections to the circuit electrodes 2

§ er%idﬁﬂ Wg@eea%?r)g{ é%gn%gg‘m%@%eq s the \Hlém Ps r{? of the bump

owever, during th er connections, behaviors of

the selderRatesialg, 20, of the hympgidepend gnywhetber thedowgbepd afy Fig.

the bump is in contact with the circuit electrode 2. As shown in Fig. 2(b),

in the) case Wherein e lwes eathoftihe bt isiRdcotagiwitb thep 6 is in
circuit electrode 2, when the bump 6 is 5 melted by means of heating, the

solsler material ea inHbe anplenstatedmimediately weishand spteadswrep 6 is
the circuit electrode 2 made of a material having a good wettability, so

tnaethe dxtbrnahceamestior eezmoded, ist benneotetlowitm theediradit6a in the
electrode 2 through the molten solder material 10 6a. At this stage, the

aetivet eompdadet contaimedan iy g Braamodes fieedde flmeorited circuit
on the surface of the bump 6 and/or the circuit electrode 2. Thereafter,

16d BB M ERRAS 18Tark OAIRS by lcBANGES shamad wettability, so

that the external connection electrode 5 is connected with
the circuit electrode 2 through the molten solder material
6a. At this stage, the active component contained in the
flux 3 removes the oxide film formed on the surface of the
bump 6 and/or the circuit electrode 2. Thereafter, the
solder connections 16 are formed by cooling as shown in
Fig. 2(c).

[0035] To the contrary, as to the bump (6), there is the
gap between its lower end and the surface 2a of the circuit
electrode 2, and it is conceivable that the connection by
means of the solder material 6a is achieved through the
process as shown in Fig. 3. Fig. 3(a) shows a state when
melting of the bump (6) as the solder portion has started by
heating in the reflow oven. With respect to the metal
powder 8 in the flux 3 between the lower end of the bump
(6) and the surface 2a of the circuit electrode 2, a number
of elements which constitute the metal powder 8 are

present in their random orientations, so that a bridge(s) is
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Fig. 2(c). 15 [0035] To the contrary, as to the bump (6), there is the gap
between its lower end and the surface 2a of the circuit electrode 2, and it
is conceivable that the connection by means of the solder material 6a is
achieved through the process as shown in Fig. 3. Fig. 3(a) shows a state
when 20 melting of the bump (6) as the sélder portion has started by
heating in the reflow oven. With respect to the metal powder 8 in the flux
3 between the lower end of the bump (6) and the surface 2a of the circuit

e|<? g%resen rr 09::- g'e?}%ﬂ% "YH‘S“ 8?67%18'[ tt% mﬁetafp OWd%rnSects the

are elr random orientations, so t ri ge(s Ilkely

9 bg &'”@chr%‘? the Sleyments whighLeanerts the, jowearend.oidhe o circyit

bump (6) and the surface 2a of the Circuit electrode 2 (see the portions

indieatedarth arroe'd” ih 1% 8@l A 0038 Fé\@t@ad%@{ bAIFgNREE "an |

is herein intended to mean a state of the elements of the metal powder 8

are . a3 ¢le$e condition to each other, so that they are present as if

existing successively in a string of the elements. It is noted that a certain
el€0aB is separhted ftonddfeer (O relémissht(s) whichi s adpcentto sadinded to
certain element by a short distance, or those elements contact with each

othera The dbsécantiitibe iciltendattto mkdh a corelittdnpbtieer 8 are in a
close condition to each‘other, so that they are present as if
existing successively in a strfng of the elements. It is
noted that a certain element is separated from other
element(s) which is adjacent to said certain element by a
short distance, or those elements contact with each other.
The close condition is intended to mean a condition of the
elements of the metal powder 8 in which an element is
separated by a certain distance from other one or more
elements which are present next to the former element such
that when the flowable solder material which wets and
covers over the former element forms a film or mass having
a certain thickness because of its surface tension, such
film or mass having said certain thickness contacts said
other one or more elements. The close condition includes
also an embodiment wherein said element is in contact with
said other one or more elements.

[0037] Because many elements of the metal powder 8

are present in the close condition as described above, an

amount of the molten solder material which has contacted
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elements of the metal powder 8 in which an element is separated by a
certain distance from other one or more 15 elements which are present
next to the former element such that when the flowable solder material
which wets and covers over the former element forms a film or mass
having a certain thickness because of itssrface tension, such film or
mass having said certain thickness contacts said 20 other one or more
elements. The close condition includes also an embodiment wherein said

PRSP 0 Coptact yyith ﬁ%ids‘%‘rr\‘f{ "8 {RYC %%TSW?R 03, slements

Because many elements of the metaf powder 8 are present in the close

copqiiqn as glgseihed above, AN Zp-aeunt gt {hemalan §Q'q%rd%ﬁ‘(§8abt the

which has contacted 22 with one end of the string of the metal powder
elamentsocoxars ppd spregds ovear an elemeny Whields lopaiedagthe certain

end so as to form a film or a mass having a certain thickness thereon

(anddnefebly teercinse (the gleprenty mang then busformedifile @lement),
mass contacts other element(s) which is adjacent to the former element

ahthe endeamnd ddvers anbsprieadis ohiénsaichothereteszent(spiot darhsa other
film or a mass having a certain thickness, which further covers and

spreads ovés furthéri other £lemtg@(s3.ni0 twthit way othe moltehesvlgert at the
material which is formed by melting of the solder portion spreads along
tieenstrings of covers and spreads over said other element(s) to
form a film or a mass having a certain thickness, which
further covers and spreads over further other element(s).
In this way, the molten soider material which is formed by
melting of the solder portion spreads along the strings of
the metal powder elements in the close conditions while
wetting them in turn from the elements at one ends of the
strings near the solder portion to the elements at the other
ends of the strings. By covering and spreading of the
molten solder material over the metal powder elements in
the form of the strings, the solder material is transferred
along the elements, so that it reaches the circuit electrode
surface 2a. When the transfer of the solder material by
means of such spreading over and covering continuously
lasts up to the other ends of the strings, the sting of the
metal powder elements functions as a bridge which
connects the lower end of the bump (6) and the surface 2a

of the circuit electrode 2 as readily seen when comparing

Fig. 3(a) with Fig. 3(b). Such bridge allows the molten
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the metal powder elements in the close conditions while wetting them in
turn from the elements at one ends of the strings near the solder portion
to the elements at the other 15 ends of the strings. By covering and
spreading of the molten solder material over the metal powder elements
in the form of the strings, the solder matérfal is transferred along the
elements, so that it reaches the circuit electrode surface 2a. When the
transfer of the solder material by 20 means of such spreading over and

CcONFHNG OBy dasis,up g e olher enids pfthe stinds e sig.dle 24

e metal powder elements functions as a bridge whi gonnects the

lowgragnd of the hump () andjibesurfags, g@%ofm% Ciﬁ‘i‘gh%‘?‘:tﬁ?@?t?r?é point

readily seen when comparing 25 Fig. 3(a) with Fig. 3(b). Such bridge
Allayys EenOEeR 23 spilerdnaterial fa tedRachsthe SIFUILe|eQrods the like)

surface 2a. [0038] Since the metal having the higher melting point (for

eptaaple hanoble mejaksidhaas geld isiivier or thedikey dharntbahpéth powder
solder portion is used for the metal powder 5 8 in the flux according to the

pBesent inentidhuik is sansonedi that the metad pawdes 8iigt praseetritian, it is
solid state even when it is heated to such a temperature that the solder

portivu gedirt b afoltbrestate t 7o the suheraryg insa pokieend processadimg) state
a cream solder in which solder 10 particles are dispersed, the solder
PaMRles Wb @feltddl is heated to such a temperature that the
solder portion get in a molten state. To the contrary, in a
soldering process using a cream solder in which solder
particles are dispersed, the solder particles are melted
simultaneously with heating upon reflow, so that no bridge
is formed to connect the lower end of the bump (6) and the
surface 2 of the circuit electrode 2a across the gap
between them. On the other hand, the flux according to the
present invention ensures the formation of the above
explained bridge.

[0039] As to the flux according to the present invention,
it is particularly preferable to use the metal powder
elements 8 of the above mentioned metal which have been
formed in the form of the scale. In this embodiment, when
the elements are oriented in a direction which s
perpendicular to a thickness direction of the scale,
particularly a longitudinal direction of the element is

parallel or nearly parallel to the bridging direction across

the gap between the lower end of the bump (6) and the
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simultaneously with heating upon reflow, so that no bridge is formed to
connect the lower end of the bump (6) and the surface 2 of the circuit
electrode 2a across the gap between them. On the other hand, the flux
according to the 15 present invention ensures the formation of the above
explained bridge. [0039] As to the flux acgé"rding to the present invention,
it is particularly preferable to use the metal powder elements 8 of the
above mentioned metal which have been 20 formed in the form of the

scgle:dr thisembodiment, whey, the glerpepts ace orignted ing diraehioR thwise

which is perpendicular to a thickness direction of the scale, particularlya

lengiudinghdirection of the lemest is- pgraligh or prarlyparaiel 9dkeder 8 s
bridging direction across 25 the gap between the lower end of the bump

() woe the ddesuifireea of thergiicuihelegirodey2 §..dbe lergthwise bridges
direction of the sheet of Fig. 3), the metal powder 8 is much more likely to

fanmne thef beidgesesy thiatrineshiridges rarevéfiectivety ferihed Bvelowithra content
relatively lower content 5 of the metal powder in the flux. [0040] When the

mdlteh sofdert embtedal 8z reachts ¢hél electrode surface 2a through the

bridges as described above, the flowable solder material 6a spreads over

the Odétlrode s ddRaving theryoda lietabMtgtbliato 6a reaches the

electrode surface 2a through the bridges as described
above, the flowable solder material 6a spreads over the
electrode surface 2a having the good wettability. Due to
such spreading of the solder material 6a over the electrode
surface, the flux near the electrode surface 2a is displaced
outside thereof, so that the external connection electrode 5
is connected entirely to the surface of the circuit electrode
2 even when the bump (6) is used which causes the gap
between itself and the circuit electrode 2. The same is
applicable when the metal powder is made of the thin
pieces.

[0041] In the above embodiment also, connection is
improved by means of the active component contained in
the flux 3. The formation of the bridges as described above
ensures the good solder connection even when the oxide
film on the bump surface is only partly removed, so that the
active component contained in the flux 3 does not
necessarily have to have a strong activity. In other words,

the addition of the metal powder 8 allows to use a flux
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10 such spreading of the solder material 6a over the electrode surface,
the flux near the electrode surface 2a is displaced outside thereof, so that
the external connection electrode 5 is connected entirely to the surface of
the circuit electrode 2 even when the bump (6) is used which causes the
gap 15 between itself and the circuit electtote 2. The same is applicable
when the metal powder is made of the thin pieces. [0041 ] In the above
embodiment also, connection is improved by means of the active

3%?};@%?\ 'Hgﬂ%ﬁiﬂ%d i 2Q theflux 3’1@16 Sy ERton Q(ﬁihr?%%gf‘ﬁjsass activity,

e
ed above ensures the good solder connection even e oxide

filhen e byme sudace is anly Party (AMOo¥ed 10 Npethes aGliNgikely to be

component contained in the flux 3 does not necessarily have to have a
streng aglavdy.og otheewordss g5 thetaddition eh e eatal pewder8 flux even

allows to use a flux 25 which contains an active component having a less
agtiviyn artddn thisxcase,theicikcuit éteotrotieds dolikely tode aofroded solder
by such less active component in the flux even when the flux remains

afterthes formattion oflthe seltier &, conrteetiont Meeréfors, whendhelflog to the
according to the present invention is used, reliability of the solder

cBRfescEion cahrbeesHd@rad even inid®ashinggrdé Boldkying Procésse  solder

wherein a washing step for the removal of the _ '
connection can be ensured even in a washing-free soldering

process wherein a washing step for the removal of the
remaining flux is not carried out.

[0042] Fig. 3(c) shows a state in which cooling has been
carried out in the fourth step or cooling step after
completing the heating sequence in the reflow step (solder
melting step). That is, the molten solder material 6a which
is formed by melting the bump is solidified by cooling, so
that the solder connection 16 s formed which connects the
external connection electrode 5 and the circuit electrode 2
through soldering. In the solder connection in the vicinity
of the electrode surface 2a, the metal powder 8 remains
which has been included in the solder material during the
soldering procéss, and such powder may be in the form of
an alloy or a solid solution.

[0043] It is noted that a flux residue (comprising for
example a resin component and an active component)
remains on the surface 2a of the circuit electrode 2 and in

its vicinity together with an amount of the metal powder
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remaining flux is not carried out. 10 [0042] Fig. 3(c) shows a state in which
cooling has been carried out in the fourth step or cooling step after
completing the heating sequence in the reflow step (solder melting step).
That is, the molten solder material 6a which is formed by melting the
bump is solidified by cooling, so 15 that tR€ solder connection 16 s formed
which connects the external connection electrode 5 and the circuit
electrode 2 through soldering. In the solder connection in the vicinity of

Ft}\ﬂw‘?&%ﬁgﬁn : SURfage g dhe ?ﬁﬁll,}}?% er & remaing QyRigh Nas ReRlction 16

inclu e solder material during the 20 soldering process, and such

Ravgier npay be ig the form ofr ga allpy o @ solidigolutigR 43 tHsough  the

noted that a flux residue (comprising for example a resin component and
anagH\e eampenentt Hemainpamtheceigrer?a ®f thecsircuihelegtipde®  The
and in 25 its vicinity together with an amount of the metal powder 26

Which heas ¢wot beeg indudédeinghe selder conmactionril6e (seedhigs3(@@)e metal
The residue is formed through the evaporation of the solvent component
froowthesfiux 3. Thee flue acrerding ttey therpresertbinventionToftainsythevolume,
metal 5 powder in the range between 1 % and 9 % by volume, preferably
HetRéen 2kyantl 9% ®§ BoldmeZoand frfbre’ priferlbly ¥ 94 dAtiss %yd more

volume as described above. .
preferably 3 % and 5 % by volume as described above.

Since such contents are relatively small, poor insulation is
very unlikely to occur between electrodes which are
adjacent to each other or between an electrode and a wiring
after the formation of the solder connections. Particularly,
when the active component has a less activity, the poor
insulation is much more unlikely to occur. When the poor
insulation is caused by the migration, such small contents
of the metal powder in the flux according to the present
invention are advantageous.

[0044] Fig. 2(c) shows a state wherein all of the solder
connections 16 are formed so as to connect the external
connection electrodes 5 with the circuit electrodes 2. As to
the combination of the external connection electrodes 5
with the circuit electrodes 2, even the too low bumps (6)
which form the gaps between their lower ends and the
circuit electrodes 2 allow to effectively carry out soldering
when the flux accordihg to the present invention and the

soldering process according to the present invention are
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Since such contents are relatively small, poor insulation is very unlikely to
occur between electrodes which are 10 adjacent to each other or between
an electrode and a wiring after the formation of the solder connections.
Particularly, when the active component has a less activity, the poor
insulation is much more unlikely to occur®A/hen the poor insulation is
caused by the migration, such small contents 15 of the metal powder in
the flux according to the present invention are advantageous. [0044] Fig.
Zécrh)gq%:y%% state wherein all of the solder connections 16 are formed so
S to conhect the external connection electrodes 5 with the circuit

e[lggr@gzs 2. A 1o R theeombinalinn ofthe exigralgonpeetion, sSUPP lying

electrodes 5 with the circuit electrodes 2, even the too low bumps (6)

WHiER Fsm the gapg heRveen ey lowetigadsrang the GIECUE @lestiedes £o the

allow to effectively carry out soldering when the flux according to the
psese $emipn: anch Bes25ispldedngl precegsoaceerdiog te thepresentvarious

invention are 27 employed. [0045] In the above, one example of the flux
solpiplyingn enanreargs ishowrbia which ltbe ddx 3 Ssupphedvipliee bompd ox 3 is
by transfer in the flux application step, but various 5 other manners may
beugmiploydd cForextingles the flux@ds stppliedaojre the @lddiedésxbwith a
ejecting the flux with a

dispenser 9 as shown in Fig. 4(a). In other embodiment,
the flux 3 is attached once to a transfer pin 10, and then
the attached flux is transferred to the circuit electrodes 2.
[0046] In a further embodiment, the flux 3 is supplied
onto the circuit electrodes 2 by screen printing as shown in
Fig. 4(c). That is, a mask plate 11 having predetermined
perforated patterned openings 11 which correspond to the
circuit electrodes 2 is placed on the substrate 1 and the
patterned openings 11a are filled with the flux 3 using a
squeegee 12 so as to place the flux 3 on the surfaces of
the circuit electrodes 2. It is of course possible to supply
the flux to any one of the solder portion and the electrode
to be connected, or to the both.

[0047] Then, with reference to Figs. 5 and 6,
relationships will be explained between the metal powder
content of the flux and connection quality of the solder
connection of the bump 6 to the circuit electrode 2 which is

formed using the flux.

[0048] (Preparation of Flux)
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dispenser 9 as shown in Fig. 4(a). In other embodiment, the flux 3 is
attached once to a transfer pin 10, and then the attached flux is
transferred to the circuit electrodes 2. 10 [0046] In a further embodiment,
the flux 3 is supplied onto the circuit electrodes 2 by screen printing as
shown in Fig. 4(c). That is, a mask plate 48 having predetermined
perforated patterned openings 11 which correspond to the circuit
electrodes 2 is placed on the substrate | and the 15 patterned openings

1lla aregillél% ég\gtg tt%erfé’u.x 3 %fjéll%?: ds%u%gge% 12 spastoplace the flux 3 .

on the sur e circu rodes 2. It is of course possible to

syplynthe fluxitg apy, ane o @‘ﬁfgfﬂﬁw%iﬂ?&”m@e glefiipde g rpﬁ)é) nent),

connected, or to the both. 20 [0047] Then, withreference to Figs. 5 an

relatienshiprovibbruexianedhetyeeniike 51eidlaovdes onigntAthes metal

flux and connection quality of the solder connection of the bump 6 to the

cireuit eiactiedes 24vhfely isnfioraedtesig the fex. 28 [§848t tRiepasatihe resin
of Flux) 28 Fluxes were prepared each of which contained a rosin as the
resint bemponed rfiteludeng tBeactivercomperternt) p awaleohobasdin the form

benzene as the solvents and further a metal powder in a different content.

The Wedght catieofithe resmdbaoatiesdivents whbk 8:2: Théandtal pdwidee metal
was in the form

powder in the fluxes were 0.50 % by volume, 1.00 % by
volume, 3.00 % by volume, 6.00 % by volume, 9.00 % by
volume and 12.00 % by volume, respectively. It is noted
that the maximum size averages of the used metal powders
were in the range between 5 ym and 20 pym.

[0049] In addition, other fluxes were prepared each of
which contained a rosin as the resin component (including
the active component), an alcohol as the solvent, aniline
hydrochloride as an additional (or the other) active
component and further a metal powder in a different content.
The weight ratio among the resin, the solvent and the
additional active component was 20:10:1. The metal powder
was in the form of the scale and made of silver. The
contents of the metal powder in the fluxes were 0.50 % by
volume, 1.00 % by volume, 3.00 % by volume, 6.00 % by
volume, 9.00 % by volume and 12.00 % by volume,
respectively. It is noted that the maximum size averages of

the used metal powders were in the range between 5 um

and 20 ym.
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of the scale and made of silver. The contents of the metal powder in the
fluxes were 0.50 % by volume, 1.00 % by volume, 3.00 % by volume,
6.00 % by volume, 9.00 % by volume and 12.00 % by volume,
respectively. It is noted 10 that the maximum size averages of the used
metal powders were in the range betweeh's pm and 20 pm. [0049] In
addition, other fluxes were prepared each of which contained a rosin as
the resin component (including the active component), an alcohol as the

z@\ﬁa@b gnglg]neé ?Yﬁcrﬂ]m elo og?eéﬁe% ggﬂi%c‘migl a(p{)the other) active

mponen er a metal powder in a different content. The weight

ratio amgag e gesi, the soenl anl ieeadHORALALYCOURAOBRNT part 4

was 20:10:1. The metal powder was in the form of the scale and made o

siveF eThe 80, sariants At Ehedneda) pevyderdn %"9 flaxagwers §:-50%8 Y then a
volume, 1.00 % by volume, 3.00 % by volume, 6.00 % by volume, 9.00 %

by voluroe amte 12 Q0% BY iwldhe,heespectivety clbismeted thatihes obtained.
maximum size averages of the used metal powders were in the range

bEtwees &l dar B gang 28 poa 129 050} {Masntingdik leetdonici Bar)eference
Using thus prepared fluxes, a model electronic part 4 were mounted onto
atguti‘s'tgase by s@ld@fin@, and then @ poareconndctiothratie bethi seider part 4,
C\?\?Cgcg%n\évvé/sa?gtﬁlree\c/lél chip size package having 112 pins with
a pitch of 0.5 mm, available from Casio Micronics Co., Ltd.)
which had bumps as the solder portions (made of Tin-Silver
based lead-free solder, having a bump height of 0.25 mm
and a ball diameter of 0.3 mm) on its external connection
electrodes was used. It is noted that the bumps at the four
corners of the electronic part were intentionally made too
low. The height difference of the too low bumps from the
other bumps was 0.05 mm. After the electronic part having
the flux on the bumps is placed on the substrate while
forcing it against the substrate, the substrate was
transferred to a reflow oven where soldering was carried
out. Other electronic part having the above height
difference of 0.1 mm was also mounted.
[0051] (Estimation of Connection)

Fig. 5 shows a relationship between a metal powder
content in the flux and a poor connection ratio, and

indicates a frequency in percentage figures of the poor

connection occurrence in which a bump 6 has not been
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5 The soldering was carried out as explained with reference to Figs. | and
2 in the above. As the electronic part 4, WLCSP (wafer level chip size
package having 112 pins with a pitch of 0.5 mm, available from Casio
Micronics Co., Ltd.) which had bumps as the solder portions (made of
Tin-Silver 10 based lead-free solder, haviA§ a bump height of 0.25 mm
and a ball diameter of 0.3 mm) on its external connection electrodes was
used. It is noted that the bumps at the four corners of the electronic part

WeLHin 8?8%‘2”{@“;%2}%‘% dO TQ?%{? i glte ”‘ﬁ?%f?eg‘%‘?&% ing when

bumps from umps was mm. After the électronic par

haypg, the BHxandhg é’ngFﬁ '§ RAcPd oD e pHpsyals while g ised.

against the substrate, the strate was transferred to a reflow oven
wieoes > Idering, wasg garHed reih Other elfdionc A hayingthe phove  when

height difference of 0.1 mm was also mounted. [0051] (Estimation of
CGonnectionh bignPeskawsp a vietpdionshipdeatwaen ednetal pewderusonteRe poor

in the flux and a poor connection ratio, and indicates a frequency in

percentage iftgurasadi theigodrazgeonne@inn tloeurretice m \nkdcihda buh@en the
6 has not been 30 connected to a circuit electrode 2 after soldering when

varets fluxesvitbeingediffdrentt mistalpotivdensavées usbaé N005ZpAdseenoiume,
from the graph shown in Fig. 5, when

the poor connection ratio is zero at any metal powder
content. Therefore, from a view point of the connection
quality, the metal powder content is preferably not smaller
than 1 % by volume.

[0053] (Estimation of Insulation) -

The solder connections were formed using the fluxes
which were prepared as described above, and they were
estimated by subjecting them to a voltage application test
under a high temperature and a high humidity according to
an [IPC-Association Connecting Electronics Industries
standard, IPC/JEDEC J-STD-020C). |
[0054] For the estimation, an FR-4 substrate was used,
which had a type 2 comb-tooth electrode according to JIS Z
3284.3 on which a pre-coating of a lead-free solder (Sn-
3Ag-0.5Cu) was formed to have a thickness of 30 um. On
the solder pre-coating of the substrate, the above prepared
flux was applied by screen printing while using a metal

mask having perforated patterned openings (each having an

opening width of 300 pm and a thickness of 50 pm). The
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almost no metal powder is contained in the flux, the poor 5 connection
ratio is large. On the other hand, when the metal powder content is not
smaller than 1 % by volume, the poor connection ratio is zero at any
metal powder content. Therefore, from a view point of the connection
quality, the metal powder content is prefe‘?’a?bly not smaller 10 than 1 % by
volume. [0053] (Estimation of Insulation) The solder connections were
formed using the fluxes which were prepared as described above, and

Ln‘%gb"%?rrea gotimated by %ﬂgg%&he% g Vonlté@%)f'i‘zl? Pligatan tegh 18 e ating

er a high temperature humidity according to an

'E’&@m«%ﬁ% Connggting Elggironies Industries, sigpdasd dRG4EBDES peak
J-STD-020C). [0054] For the estimation, an FR-4 substrate was used,

whishdae Hine: 2zambgoqthyglegisods acnarding i dSsq 29134843 ANwhich

which a pre-coating of a lead-free solder (Sn 3Ag-0.5Cu) was formed to
hawedethickndsa of 3@ pm. Cmntbheéstdder pre-coating of the substrate, the

above prepared flux was applied by screen printing while using a metal
rhaskiHaying pérfierated patternddsdpenmgy éeach hhaymgtand2% opEnagvoltage
width of 300 pm and a thickness of 50 pm). The 31 substrate was
sapjptiedioarefiow stap(Prehetiity fd@perturep €5@ 8O ¢ ErALCOHer high

60 seconds, a peak _
humidity test (applied voltage: 20 V, temperature: 85 C°,

humidity: 85 %), resistances between the electrodes were
measured. Fig. 6 shows a relationship between the metal
powder content and the insulation resistance, which
indicates the insulation resistances when the metal powder
content was changed differently. That is, Fig. 6 shows
resistances measured in the voltage application test under
the high temperature and the high humidity test which
simulates a substrate in which soldering has been
completed.

[0056] As seen from the graph of Fig. 6, the insulation
resistance decreases when the metal powder content in the
flux is increased, which means that excessive addition of
the metal powder 8 degrades the insulation after soldering.
It is noted that when the insulation resistance is smaller
than 10" Q which is a lower limit of allowable insulation
resistance, flux remaining after soldering should be
removed by washing the substrate. However, when the

metal powder content is not larger than 9 % by volume, no
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temperature: 240 C) so as to simulate a substrate in which soldering has
been completed. 5 [0055] Then, the substrate was subjected to the
voltage application test under the high temperature and the high humidity
test (applied voltage: 20 V, temperature: 85 CO, humidity: 85 %),
resistances between the electrodes were3@easured. Fig. 6 shows a
relationship between the metal 10 powder content and the insulation
resistance, which indicates the insulation resistances when the metal

der. hanged di ly, That is, Fig. 6 sh ,
A R FaTOE VG At Ao s WAL g gt in that

SRRSO RS N YD 13 0 e SRR 0 oo

As seen from the graph o

Fdsaaéﬁn%?nw@mﬂ JeSigtagcedenicaser We%mth?efe%@w%ﬁow ashing).

content inthe flux is increased, which means that excessive

2(ire metal powders degradesrie ipgulation aftengoldaning | 1tpopedr 8 s
that when the insulation resistance is smaller than 1010 0 which is a

laweaelind of alloyyrahle dnsuladom easistanea, dlex redaitdngtafierthe flux is in
soldering should be removed by washing the substrate. However, when

the 5 maetglepove éwematent is Yot dargerahds 9194 by wolume, nor3 washing-
washing is required after soldering, which results in that

free flux 3 1is realized which provides high connection
qualities in both of the connection and the insulation. As a
result, with an electronic part having lead-free solder
bumps which are hard and unlikely to be deformed, even
though there is a gap between a bump and a circuit
electrode due to the variation of the bump sizes, such flux
effectively prevents the occurrence of defective mounting
wherein such bump is not appropriately connected to the
circuit electrode. Further, the flux ensures the good
insulation even in the washing-free process wherein a
washing step for the removal of the remaining flux after
soldering is omitted.

[0058] Thus, the soldering process in an electronic part
mounting process while using the flux according to the
present invention wherein an external connection
electrode(s) 5 on which a bump(s) 6 is formed is soldered
to a circuit electrode 2, comprises:

the first step of applying the flux 3 according to the

present invention to at least one of the bump(s) 6 and the
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the flux according to the present invention can be used as a washing-free
flux (i.e. a flux without necessity of washing). [0057] When a mixing ratio
of the metal powder 8 is 5 selected such that the metal powder content in
the flux is in the range between 1 % and 9 % by volume, the washing-
free flux 3 is realized which provides high30'§)nnection qualities in both of
the connection and the insulation. As a result, with an electronic part
having lead-free solder 10 bumps which are hard and unlikely to be

d([eif%rngzg, gﬁveegt rtg%ugblsé}:eée is a gap between a bump and a circuit

electro e fo the variation of the bump sizes, such flux effectively

preventgithe acHigenge of dpfegfive moyinling whetein élﬂﬁﬁ@é}?‘ugés 0Pfth the

appropriately connected to the 15 circuitelectrode. Further,

O ET he 1G00e dnseiadiproevien iR ke Washingrifge process| whreinfetween
washing step for the removal of the remaining flux after soldering is

arniged JRO5BE THaisathe seldedngqueceskdia erbeleqtsoniz part 20

mounting process while using the flux according to the present invention
whereint &re exteimal sospediom eketirogleéa) 8 an atticth&bbmp{®) Gis 6 so as
formed is soldered to a circuit electrode 2, comprises: the first step of

dpplying ke fixe3 ooty te te &5 prestarimjentiet tosat deastooreaad over

the bump(s) 6 and the 33
surfaces of the metal powder 8, whereby the molten solder
material reaches the circuit electrode(s) 2, and

the fourth step of solidifying the molten solder
material by cooling it after the third step.
[0059] By means of the above soldering process, even
when there is a gap(s) between the bump(s) 6 and the
circuit electrode(s) 2, the bridge(s) formed by the metal
powder 8 surely directs the molten solder material to the
circuit electrode(s) 2, so that poor solder connection due
the gap(s) is prevented.
[0060] It is noted that in the above described
embodiment, one example has been explained wherein the
first electrode corresponds to the external connection
electrode 5 formed on the electronic part 4, the solder

portion corresponds to the bump 6 as the solder portion,

and the external connection electrode as the first‘electrode

5 is soldered to the circuit electrode 5 as the second

electrode, and that the present invention is not limited to

such an example. For example, the present invention is
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circuit electrode(s) 2, the second step of aligning the bump(s) 6 with the
circuit electrode(s) 2 so that the flux 3 is placed between the bump(s) 6
and the circuit electrode(s) 2, 5 the third step of heating and melt the
bump(s) 6 so as to make the molten solder material wet and spread over
surfaces of the metal powder 8, whereby%‘ﬂe molten solder material
reaches the circuit electrode(s) 2, and the fourth step of solidifying the
molten solder 10 material by cooling it after the third step. [0059] By

f Ideri i .
e R S R ST RAE e i
farmaed by dhe !ITéetQ' POvdat 8éﬁé@¥r‘i’5@ét5f%‘ﬁrﬂhpﬁe%ﬁ°'Qers'ﬂ%tgﬁi?‘étpe , and

the 15 circuit electrode(s) 2, so that poor solder connection due the

9a0és) dHPERYENied r (9860) | isnofrbthab intthepbgye esdiRedr formed on

embodiment, one example has been explained wherein the first electrode

correspends e thie exterxal sgrnection 20 electrode 5 formed on the
electronic part 4, the solder portion corresponds to the bump 6 as the

siaddEd portion, | and thecederngh eanhketionodldeirode ap teckrstselectrocde uses
5 is soldered to the circuit electrode 5 as the second electrode, and that

thbe presbnmkinveatiar $ing lirmitedtto25 pucsamdéxample.rfopexampises the
the present invention is

washing step of the substrate after soldering unnecessary
as explained above. However, in other embodiment, the
washing step may be carried out after soldering, and such
washing removes the remaining flux so that it further

improves the insulation.

Industrial Applicability

[0062] The flux according to the present invention makes
it possible to provide the high quality solder connection
without the poor connection nor the insulation degradation,
which is very useful upon the formation of the electric
connection by means of the lead-free solder, for example,
in the soldering process wherein an electronic part is

soldered to a substrate.

Cross-Reference to the Related Applications
[0063] The present application claims the priorities
based on Japanese Patent Application Nos. 2004-021090

(filed on January 29, 2004 and entitled "flux for soldering



34 also applicable to an embodiment wherein the first electrode is a

circuit electrode formed on a substrate, and the solder portion is a

pre-coating of a solder formed on such a circuit electrode. 5 [0061 ] It is

noted that the soldering process which uses the flux according to the

present invention makes the washing ste}ﬁof the substrate after soldering
unnecessary as explained above. However, in other embodiment, the

washing step may be carried out after soldering, and such 10 washing

r ve r ining fl it.furt im the i ion. [
Ir%(rﬁjstriz)l%%ﬁg;%iliéﬁoé&?%ﬁ?&%gc%gng{%@ﬁi r?%s@%l#%tventigrg led on
MG bk possiple wayoyvidg ihe highiaualily saldgk conpection yéthony  and
the poor connection nor the insulation degradation, which is very useful

upps dkesformatian pf the glgstric Tarneskon by means aftbe waddpeications
solder, for example, in the soldering process wherein an electronic part is
28rsoltletasirio ar sutbsirate (@rosskRefesé pee todbe iReldtied Applitatons.

[0063] The present application claims the priorities based on Japanese

Patent Application Nos. 2004-021090 25 (filed on January 29, 2004 and

entitled "flux for soldering 35
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and process of soldering) and 2004-327440 (filed on November 11, 2004

and entitled "flux for soldering and process of soldering). The contents of

those applications are incorporated herein by reference in their entirety.0yp wisg
LLOYD WISE 36 CLAIMS 1. A flux for sgldering which is placed between

a solder portion formed on a first electrotie and a second electrode when

the first electrode is soldered to the secewtIMslectrode, wherein the flux
comprises: 5 a liquid base material comprising a resin component which

is dissolved infa solventfan astiveieompgnentiwhich remaves@adxidetween &
and a metal powder of which constituting elements are comprised of

cORITI doatingardaridre copds, 20 the Thatirgscdreomadeast d netat e cond
of which melting point is higher than that of a solder material which forms

15 SGie? PBriR SAndlthe fluk Thithms the frrethspewdesinad amduneirs econd
thei range between 1 % and 9 % by volume based on a volume 15 of the
flﬁx?f.tﬂgﬁgb ux‘%%@o‘?&ih@ td 'raim* 1 whereiR the $fetal which forms the

coating gf tpe m.edtalé)owder element i? at least qne selected from the

group consisting of §oid, SivaA e al comprising a resin component

which is dissolved in a solvent,

an active component which removes an oxide, and

a metal powder of which constituting elements are
comprised of cores and coatings around the cores,

the coatings are made of a metal of which melting
point is higher than that of a solder material which forms
the soider portion, and

the flux contains the metal powder in an amount in the
range between 1 % and 9 % by volume based on a volume
of the flux.

2. The flux according to claim 1 wherein the metal
which forms the coating of the metal powder element is at
least one selected from the group consisting of gold, silver
and palladium each having a purity of not smaller than 90 %.

3. The flux according to claim 1 or 2 wherein the
metal forms the coating of the metal powder element is
uniikely to form a natural oxide film on a surface of the
metal powder.

4. The flux according to any one of claims 1 to 3

wherein the flux contains a rosin or a modified rosin as the
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and palladium each having a purity of not smaller than 90 %. ZQ 3. The

flux according to claim 1 or 2 wherein the metal forms the_ coating of the

metal powder element is _unlikely to form a natural oxide film on a surfaqg oy o
of the metal powder. 4. The flux according to any one of claims 1 to 3 25

wherein the flux contains a rosin or a modified rosin as the I.LOY])) WISE

37 resin component and the active component 5 The flux according to

claim 4 wherein the flux contains, in addition to the active component

defived figrinthe rosint orthe rhodified fosin, other@gtivercomponent. 5 6.

A soldering process with which a first electrode having a solder portion

thereon i&-soldefed 16 & secBfd @létirode (whetemitine processsrein the flux
comprises, a fist step of supplying the flux according to the any one of

cfafthe 3% td At RS ISHRbf the §blBedsditon Tand teesetoddrived from
el ctrode. a secon steﬂg of aggning the first electrode with the second

eléctrode sl a8 'to BEatd the IR BetPSeR the t Esidersdition ammmeonent.

second electrode, a third step of heating so as to melt the solder,porti_on,
15 so th?t’a mt()il\ler? Qofder lmr{'jl(;{er'i)a'i %5 Yfe WoiHRr YORtiGH bRcohies ilectrode

caachyithithe Segand electiade and . o on s soldered to a second

electrode, wherein the process comprises:

a fist step of supplying the fiux according to the any
one of claims 1 to 5 to at least one of the solder portion
and the second electrode,

a second step of aligning the first electrode with the
second electrode so as to locate the flux between the
solder portion and the second electrode,

a third step of heating so as to melt the solder portion,
so that a molten solder material from the solder portion
becomes in contact with the second electrode, and

a fourth step of solidifying the molten solder material
after the third step.

7. The soldering process according to claim 6
wherein the solder portion is a bump which is formed on the
first electrode.

8. The soldering process according to claim 6 or 7
wherein the first electrode is an external connection

electrode of an electronic part.

9. The soldering process according to any one of
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a fourth step of solidifying the molten solder material after the third step.

7. The soldering process according to claim 6 20 wherein the solder

portion is a bump which is formed on the first electrode. 8. The soldering; | ovp WISE
process according to claim 6 or 7 wherein the first electrode is an external
connection electrode of an electronic part. 35 9. The soldering process

according to any one of 110yfj VVISE 38 claims 6 to 8 wherein the

second electrode is an electrode of a circuit formed on a substrate. 10.
Theéasdlteringprotess dtcordingtoeany ohie©f cairs 6 0 9avBerain d o s an
supplying the flux is carried out in 5 a flux application step wherein a film
ofitHe TP ™ foMied, BhEAHEN Eolower @nd postionuds te sokder portion is

made in contact with the film. 11. The soldering process according to any

one of ciims 6't6 80 WRFT KdHdif)ing #eesrRolen Soltein 10 matesialis one of
c%r{iae’dmosut ilg atcgoligg step wherein the molten solder material is cooled.

wherein supplying the flux is carried out in
a flux application step wherein a film of the flux is formed,

and then a lower end portion of the solder portion is made

in contact with the film.
11. The soldering process according to any one of
claims 6 to 10 wherein solidifying the molten solder

material is carried out in a cooling step wherein the molten

solder material is cooled.



