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BRI 1 0 soromn s srocess recnniea

DERI NG AND SOLDERI NG PROCESS Techni cal
1] The present invention relates to a flux
whi c®°158* used upon sol dering fior exanple an
eI ectronic part onto a substrate and al so a process
m wm \W@ sing such a flux. Background Art 10
sol dering has been used widely as a
conneot;oomg* rranner with ibEG/CRIFETEOIN ONiCc part is
mounted to a substrate. For such sol dering, various
procegsasxar® RESR) PHERING AND SOUUBERING PROCESS

formati an process 1n which netal bunps as connection
el ectrodes of the electronic part 15 are fornmed of a

' solder a sol der pre-coating process in which sol der

f d on el ectrode surfaces of the
sub {ra eg| Fqgrr?he like. Recently, in the soldering, a

SEBgtﬁgllnllt Iegl Wo%gsﬁ?ﬁ: (/e‘mHBH ‘?‘%né%gstal r5‘331u52rwhich is

ad has got to be
;“e s ﬁB%IY;f sd?'?eé'%d f%&_ﬁ@iﬁ%l%&%&?i%fef‘%tn o84t onto 2
¢ hU Rahndda Poials ouBeh S5ea SnePidelllgoniie 248 a flux

well as its conp03|tion, the conventional fl ux mhlch
IS used-

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
erhpl_oy'ed 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 comp.osition, the. conventional flux which is used

in the conventional soldering process cannot be used with
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25 in the conventional sol dering process cannot be
used with 2 the lead-free solder. That is, the
conventional flux has an activity which is not
sufficient for renoving an oxide filmon a surface of
the | ead-free solder, so that i3 is not easy for the
conventional flux to ensure a good soldering- "
connection. 5 Therefore, a flux of which activity is
|ncreased has been developed for the |ead-free

h@eﬁe @e?ré;’ét§8‘id8?fer'ﬁlﬁ‘ﬁﬁsls 1th@ 866\ as oredl ifpmedhas an
Al'so, it has been proposed that a flux

C%rbtt‘?vﬂ? h||c€H ggl ﬁH‘Pué‘ufﬁ&é‘nFﬁ‘toGH reAYEen§oant BRide film on

purpose of provi a netal paste which can be

tan E,Ir?% stfotﬁes%g fPé‘le' sbldadp Sé‘BfH‘r‘éf-‘mt ?HT‘H’CS‘E .easy for

See tent f erence nment 1 onéd bel ow. Paten

S5 5850 ds R AT P AT ipbe iggrins connecton
CiTAESIARR, "Bl YFRER POy IIE G gianas ooon
@&?eoﬁﬁgéuféapﬂggéelgaocfo#ﬁ\?erﬁﬁql {c |tr|o§ em?%ggé References

Sol ved by the. Invention 100 Ho wh b
I1ux2d?§@| <88 W?E‘@I%%nge?OW] wever , en the

[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 Pat.ent Kokai Publication No.
2002-1581

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

Patent Re-ference 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

' [00'05] However, when the flux disclosed in the above

Patent References which has the increased activity is used,
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25 Patent References which has the increased activity

is used, 3 the follow ng defect occurs: In these

years, a washing step which was conventionally

enpl oyed after a soldering step- so as to renove the

flux used for the soldering with a washing agent has
typically got omtted froma viewoint of 5 the

envi ronmental conservation. Thus, the flux used for

the soldering remains around the sol der connection as

I thiesfollWkein ¢ e fd ¢ desues hi pihh thesei ygarsych wawhing step
corrodes circuit electrodes of a substrate and/or

elasildPdea Ofc dAvelmeb haniE emdilloysa tifitéri assloddiering step
of the solder connection is degraded, 10 which |eads

tQa ikebi heaf offe | (158! i N s 4 urer RGO630 MieRire with a

eILA;eagctronl Cc part is nounted onto a substrate, the
e Cq t @\
RIS FRd YRS SIR L Ao b g Feagoint of

b¥h@%b’v’?90”ﬁ?eﬁ?hge€oF?Hgﬁ’%att?oﬁor“f‘r?@édeiheWIuX used for the

connecCti ons case wherein the sol der bunps are

A e T LT
dgl%l%%'ttﬁ%alquf?ﬂ%sbgsgggﬁo%gﬁ,pwtgf ﬁﬁéﬁrﬂga&f ﬁo‘e}zodes circuit
T%E?rtégipﬁaptf?:gg'j%osgrg?%g%l{)n 8trggl%lg ﬁé@gée?ﬁegn electronlc
ofparthes%ut Bt iRsUURbION R TaPaSPIAG i SOBRATHEN L%Cfegraded

a result a nolte | d
\,\,,wrp,bqn Ig@dﬁ, tonach Ms\goderofrrlagse& aatlloSnO|f|a(|]|||uf re.>

[0006] 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 solider
_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 betwéen
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 sol.idiffes 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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with the el ectrode so that the poor connection between
the 25 electronic part and the substrate tends to
happen. 4 00071 It is, therefore, an object of the
present invention to provide a flux for soldering as
well as a soldering process bath of which suppress
and preferably substantially delete the occurrence of
t he poor connection and the 5 insulation degradation
so as to formbetter solder connection. Means for

SpbeioTy Probt ¢ss thE@HorEheap oégent ofitére ippesent invention
provides a flux f or 10 soldering which is placed

beswaeio i & der fiRol t Fon fsariaedingn asfiwsell ehsectaodeoldering
and a second el ectrode Wien the first electrode is

3 I @ereedls tho then 5 Qapitch & esprede. aneaigierad | yf bwbstantlally
nprises a liquid base material conprising a resin

CB@%@@mthé5 d‘é‘bv\ﬁréﬁc@' s§l VA& | b sOb¥@Hectidn and the

active conponent I ch renoves an oxide, and a netal

E'ﬁﬂ? ch el tigfg t
hi'é;ﬁer han that Hgda sgf d\ggbnataregﬁ aqdwv\hﬁgﬂhrﬂforunitter solder

sql on, and 20 the flux contains the netal
pg\?ﬁe?g{&am anount in the range between 1 %and 9 %

by vol une based on a volune of the flux. (0009] The
resin conponent contained in the flux serves

Means for Solving Problems
[0008] The -p'resen't invention‘ provides a flux for
soldering which is plaéed between a solder portion formed
on a first electrode and a second electrode w'hen-th_e 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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as a so-called binder which keeps the netal powder in

its 25 dispersed condition in the flux and al so

provides a viscosity 5 to the flux such that the fl ux

can be appropriately supplied (for exanple

transferred) to an object (for &xanple the solder

portion) and kept there as described |later. The oxide

whi ch the active conponent renoves is in the formof 5

a filmwhich is formed on a surface of the sol der

pobt tiva. fllux siscipartiat ulhar Ifyupr eber &id appaoprhetedt supplied

powder has a good wettability with respect to the

Sfdﬁr exaimpiiel twhircdfdroed) tdeasol dbjepbr (fon. example the
10 ] The present invention provides a soldering 10

PrsRAgET hoFtiv)Chaadf ikept etrereodes hald sigrid el tiater.  The
portion thereon is soldered to a second el ectrode,

V"‘Wl@'envﬂ'i‘ﬁ:h ﬁﬂf@%ﬁétn@%drﬁ?%n@nilﬁémﬁmsqfs in the form of
applying the flux according to the present invention

oy ‘?|lzr§ WRASHh @N¢oPté AeoRohdglrpRELI 8 thd slddMportion. It

second el ectrode, a second step of aligning the first
e'lﬁcéé?ﬂ%lﬂatr B?e Se5BNe ﬁ*ﬁ?%"h@ﬁn%@a@s vadié’Paﬁﬁs a good
ol der etmeen e sol der portion and the

"SRk ) R, (3 RREY R A1sORRITR SRl Bnicn forms
pg""l di T‘?XQPt eso{;(gfeotﬁi fgl g?gp.mat erial fromthe sol der

- [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 qfthe solider pbrﬂon
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, H1e-fnolten 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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001 1 In the third step, the nolten solder materia

which is forned by nelting the solder portion wets and

25 spreads over the netal powder and finally reaches

and 6 spread over the second el ectrode so that the

nolten solder material is pregnt between the first

el ectrode and the second el ectrode.- Thereafter,

through the fourth step, the solder material is

present in its solid state for exanple by 5 being

ceplrecad i eh tHectetoald elarndrodehan taldtytihenmeztten soider
the both electrodes. ( 0 0 12 ] It is noted that upon

ahm grernait he epessepdeddtweee sesorfirst eplectrmde and the
sol der portion may be deformed if necessary, while

i 5'a dEMBI BSe BEYE@EN thRepbedtepdanriud® appl sonetn step, the
force so that the electrodes get close to each other.

F%%I@’é@”?ﬁ&te@ééq Bl eGEd Rt fn PteSSRYid oyedk Il example by

other electro so that a coplanarity of the sol der

ﬁg;éiby%oé fed %ﬁ\’@ﬁhle, %cyr;l:g,l%ylf?sﬁn dt ASe ERidHi cHI®P connects

carri ed I'ng the force. In other

%W%db%ﬂtefégﬁbwﬁgq 15 step may be carried out

out” "app e force, and this enbodinent is

OB T4, ST, ARy L ggoes 1
C alns a e e . )
L S8R SRS, IR MY Gl T4 BYerdPmen i1

. g%&%ﬁgsg%pgefﬁmg HorFéPnnai%nsd b wESANY 9 e [ Fodes 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 impfoved. 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

15

20

25

portion on the first electrode is nelted by heating so
that the nolten solder material spreads over the
net al powder 25 and becones in contact with the second
electrode. As a 7 result, the good solder connection
i s achieved with suppressing The poor connection and
the insulation degradation. 5 Brief Description of
the Drawi ngs 10014] Fig. 1 is an explanatory view

whi ch shows the steps of supplying a flux. to an

erggnpni ahrartgosdd tderieal igmne cithenel est raohteved with
part with a substrate in an electronic part mounting

PERGASEe 8§irvge exanpleo ot tBempédeidmy a8 dor atass insulation
according to the present invention . wherein
sgléjgerré@gtllosn carried out using the flux according to
present invention. Fig. 2'is an explanatory view
V\,hl ch shows the steps of heating the electronic part
and the substrate after aligning 15 them so as to

rg%? égls%g'r f YWest /Y B%ta‘Wﬁ{nghem in the

nmounti ng process- as one exanple of the

msﬂf "5 PRSBSOSOl LR Shows e

ﬁgﬁ%{? fv?‘é\?/pu%i”g %ﬁgfltlg m{%nf]éer‘?nelggtféﬂlc R'a?t and then

pr ocesses t
glb%p?nag l'g%tre fé’q?ﬁ&cr{"ﬁ:gnfa{r W Q'ggqog%Sﬂastoé qﬁréﬂgelectromc
part mounting process as one example ofthe soldering
process according to the present invention wherein
soldering is carried out using the flux according tp 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 connecﬂqn between them in
the electronic part mounting process as one example of the
soldering process according to the present invenﬁon
wherein soldering is carried out using the flux according to
the present invention.

Fig. 3 s a schematic VIeW which - explains the
processes through which a solder connection is férmed
when soldering is carﬁed 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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the present invention. Fig. 4 is a schematic view

whi ch expl ains various 25 manners in which a flux is
supplied in the electronic part 8 nounting process as
one exanple of the soldering process according to the
present invention. Fig. 5 shows8a graph which
indicates a relationship between a poor connection
ratio and a netal powder 5 content when various .
fluxes having different netal powder contents were

U%@Quh@fgﬁ%ﬁb&@s@h%s}% der esamedti ofsth&i golGeshogsprocess
a graph ich indicates a relationship between an

| gl G iy testisbapeesand envehadlomowder  cont ent
after various fluxes having different netal powder 10

c_onten?:q verse Us6¢ § 08 eaPHowiHiehsadndat azeest renstionship
List o ae'f'erence Nunmbers 0 015] 1 substrate 2

e & el €5t T 88% r( 0&&%}?17@&10‘?1 e¢hipsle)andS 22 mWitkAcepowder

8 circuit electrode ux 4 electronic part 5
A SHRBEE BTN, 8y 485 g bl powser
ﬁ%{oj?etr%gﬁ%&{é% dsEqU¥oV 4930 id@TtHd Bl r b3 féctons.
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
external connection electrode (or first electrode)
bump (or solder portion) (6) too low bump
molten solder material
flu* vessel (or transfer table)

metal powder

(o] (00} ~ » (o)} (87}
)

dispenser
10 transfer pin

11 mask plate
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9 dispenser 10 transfer pin 25 11 mask plate 9 11 a
patterned opening 12 squeegee 16 sol der connection 5
Enbodi nents for Carrying Qut the Invention 0 016 Then,
enbodi nents according to the present invention wll
be explained with reference thedrawings. Figs. 1 and
2 explain the steps of a process of nounting an

el ectronic part as one enbodi nent of the present
invention 10 while using the flux according to the
presentl fianverittenneld g.peding an expl anatory draw ng
to explain a process in which the sol der connection
is formned Wequéé]gefé ux of the present inventionis
used. Fig. 4 is an explanatory drawi ng which shows

vari oug grangey|gelroc s ytite flux in the 15 process
of nmounting an electronic part as one enbodi nent of

the present invention. Each of the draw ngs
schematically shows when viewi ng fromthe side. (0017]

FEibo diffePASIRS 9a ANATRS 0 8% 1A I RXY@AYiBn0f  the
3t i

present invention w be descri bed by expl aining the

Zfogr.l%gess qfhérﬂumiﬁ%éé‘ﬁn%lrﬁ%”%@éomrﬁ UsiggthBe present
frux a e

cording tb t present. invention. qn the

:Lﬁg%ngﬂ)]gl RANY oPUBkbEin8 &L fH M POFS PRE? Y B9awings.
Figs. 1 and 2 explain the steps of a process of mounting an
.electron_ic 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 explénatory 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
schematiéally shows when viewing from the side.

[0017] First, the soldering pfocess 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 pér__t 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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connection electrode(s) 5ast hef i r st

el ectrode(s) is nounted by neans of soldering onto a
substrate 1 on an 25 upper surface of which a circuit
el ectrode(s) 2 is formed as the second el ectrode(s).
It is noted that the first el ectfode and the second
el ectrode nmay be in any appropriate fornms, and for
exanpl e each of themmy be in the formof a pad,

| and, a portion of wiring, bunp or the like. The

meher salc drod 5Ié®ﬁ$ﬁi@L§P.thtd¢§ nBYeletlany Krewirst electrode
suitable material whic is conventionally used for

t Bgy elted relesndl e0eRiBole tmby Be 6 bR3t dPPropsidte forms,

the flux according to the p resent invention, a

Perd Cf'brofexta']ﬁpfféce%%r?'@ﬂftth%‘?ﬁ mey e tite thd derm of a pad,
portion connects may be concave or flat. 10 Since the

CPARGC! Lot AL G PWiFRAGS i mid @ kH¥ fkd heThRy e§8b&rial for
i nvention has inproved insulation as described bel ow,

MBI A 0L g Sl el e
' [ I f th
CPRSBGeRTIA A Fushe gl e Paebll o (o

esen parti cul ar ective when

| FBGSEN 5L K AR b, RGN, FLECHHBraing to
CTEL a0 Bt TRy Prste ey Zeaner ol ch al e ity g el ctrode
S ol o A5 R KB QSRR S B IEY aprrn cor flat
part 4 has the external connection el ectrodfe
i

5
NS L BT SEPNALCTIA oI TBER BY i B8 8Nted ha el lux of the

sol der portion on each 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
poftion 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 burhp 6 is fofmed 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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external connection electrodes 5. The sol der portion

is a nenber made of a |lead-free solder which is

formed on the 25 first electrode 5. The sol der portion

may be in any appropriate form and for exanple it nay

be in the formof the bunp as 1descri bed above, or any

other formsuch as a coating or the like. It is noted

that any known appropriate nanner may be used for

provi di ng the sol der portions. For 5 exanple, a fusing
PERATP MhteoFdem, bahnld.for elathpdeoit rsalyders ng the form of
process of solder balls, a plating process, a solder
PagEepRmh Pt BRI d¥ PEABDBd aasak/@rs,roraaahg ditpransbrm such as a
process or the like may be enpl oyed. 0 19 Wen the
Selo‘%q'inﬁobﬁ" el BkigN (ei§ ORBYEH hBYMBnylRnowA appropriate
shown, 't is formed by soldering a solder ball in the

o & Rleranfd PepBalLied §olrO0ppBGdth gt ieeeXbedBRl portions. For
connecti on electroézs 5. It is noted that as far as

t nt o ifventi o, cgEngd, e lider jor i
s%ﬁggb igteﬁiJméﬂiﬂmargéﬁgggrﬁglQ%AP%E J%i@?'a? gNeIdn1g or
sQl dar.i c : S al | ead- f.hee;
mﬁiojﬁeirgrggnogﬁ’gsgts & onrﬁecr b&fs ead pé??g?@ H¥ocess, a

oy éssentially consisting

DL ST BB G534, Y oG, R, ispensing

|1 oy, a tin:jndjum based all d_the like) which
"Re8Eh OmEn i 5% 687 BRcoBiR BV Elintai ns- at most no

I 20 t i all I . _Such sol i al
804 %ei ¢ Whesoithe SeEtama Hon 17 drer NendAT 3P G2 bume
and nore preferably  not gi %her tpdan 21.0 OC. .

6 as shown, it is forme y soldering a solder ball in the

form of a fine particle to each of the external connection

" electrodes 5. [t is noted that as far as the present

invention is concerned, the soldér«:rsdlderrnateﬁalrneans
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 aiways uniform due to

size variation of the solder balls and also a type of manner
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[002 0] Cenerally, sizes of the bunps 6 after their
formation on the el ectrodes 5 are not always uniform
due to 25 size variation of the solder balls and al so
a type of manner 12 for the formation, and there may
be formed too | ow bunps of whith heights are
relatively smaller than a height of the bunps 6
having a predeterm ned size of the electronic part 4.
Such too Iow bunp is indicated with (6) in Figs. | (a)

t@op fhéClormiraiehor &ndpasdidriconsagf bidheéfdromed eadslofv bumps
the shown bunps are fluctuated vertically and not on

the saRrplmeryhtsThite il dtivesy bempaser biream hat nehght of the
copl anarity of the bunps is insufficient. 0 021 The

&{?(mgdé"fééﬂ iNggt® bh@dlértéﬁ??rmnécﬂwﬁﬂéo@f ithe Blectronic part

e bunps 6 by means of for exanple

”4a”S§<ifch Y qe W b LinPs @XRhaiiBadebelath (6§ah Fgs. 1(a) to
ﬁ“. Ll !

eI ectronlc part wered toward a transter ta Ie

as ‘i’ﬂeﬁgf'or} to%{h%ﬁ‘%tafatﬁé'm@fel[t R d4d uc?ffethe shown

trans er t he art i's noved

%%%ﬁa’é“ﬂsﬁ'ﬂmﬂ b ”%frfd:fﬁgtaozn“rﬂ@%ame
0L S0 e 4B ol EmiEn g B aSkERIANATHY of the bumes

| gcat ed {) t we the bunp 6 and the circuit el ectrode
2 180! Th8U feCl%Fove the solder connection upon

SOLBETY, TR P B0 Gyt o i
flaugpﬁe%cct%rqlh%g tggrﬁpt]g 8r Syennt1elannvsen<t3|’ofnor 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 u'pward 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 upon 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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eI ANMNC B 4

explained. T he flux is a conposition which is
obtained mxing a netal powder 8 into an active
conmponent (or activator) and a viscous |iquid base
material conprising a 25 resin conponent (such as
rosin, a nodified rosin, a 13 1®lyal kyl ene gl yco

.(for exanple, a polyethylene glycol), a polyande

resin or the like) dissolved into a solvent (such as
butyl carbitol, isopropyl alcohol or the like). The

apbly%lkwgﬁ@n@ﬂ ciod pfesenkagp s, 20 gehpyth@reni déycol), a
filmwhich 5 is formed on a surface of the bunp 6, and

ApFFRIHNGe FaW|mdo pUte oPikdg HiikBbleaeviAgof HNeliloent (such
IS uSed. For exanmple, the follow ng are exenplified

a%st%t%tbéi?blmnpi%r@ﬂe 3| rERddhacidh thchildg). The active
abietic’acrd and the |ke? an organic acid (suc as

C'c‘orrhf)oq'Féﬁ’t i3t ‘gffff'sceﬁt:'éjoaé‘g werel@\d\}l‘eén Wd%ﬁf’fhﬁn which

organic conmpoun uch as diethylamne hydrochloride

af‘él 5‘F‘mi€fdjr8ﬁhlé’r59?fé‘eg e t'Hé‘Whunl\b g eﬂ%e% t@@hpound

erla having a ow acti vit does nhot

%L{hgeg W@fét&)hngoﬂ 48" fi%der”rﬂgv(l abLfchﬁ@rft & 3E@dd.  For

I STparti arly pre he” active

EDR. (s T nbd e S P Erb DR FFogne  active
EE?n%qui‘qsédnLu@h?SSu%;%Eé% @Qéré’a%ﬁ%bﬁef{’ﬁitei% 41 the like),
YA onent 2@1&Ciﬁgﬁ%lfsﬁgn}—)ggggabyg{%néwq u§(c1d and the

a ordln to th resent i nvent wh
ﬁ( g baselcporgamc cor}nlp%rﬂmdensuc% as diethylamine

hydrochloride, aniline hydrochloride and the like). It is
note_d that a material having a low activity which does not
require washing after soldering (such as abietic acid or the
like). is particularly preferabie 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 n.ot 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 nodified rosin is used as-the resin
conponent. In this case, such flux is of a | ow
activity, and such flux allows to omt the washing
after soldering. However, it is possible that the
flux contains an additional 25 14- other active
conponent when stronger activity is 14 necessary.
Further, when the resin conponent has no function as
the active conmponent as in the case of using the

palacs syhepe glpgpineF, tWwheel YA dessimecachpoment has no
conponent (such as the organic acid, the basic organic

5fGHEgPéWda%r thiee 4tk9k ido p deedANEA Nad the tdwsél wf using
according to the present invention. [0024] A materi al

of pwhi le P 8 i i of i
S S T e 5, e gl i et

sol der

g%ﬁébgﬂé’ﬁmg g?'ﬁggago‘i‘@ft gt?ri%h‘?lgrnag:qﬁt,i ?Ae Wasic organic

NBIED YndO%t OfnEP! Rk eenRL 2k ;,ebZhe ggre‘f«;gge‘rabltz f|
g&ltdﬁpo'%éanelplng p&ntlln%heran%e ?%Ir exfarrlpr]e © ux
raaho g decth Bob L SR itn B pHER LT ket Vo form a
oShHZH . and M8 TGeER) OlePhIEM o e @i Ry dgf s made is
2@ doeAat 81 HNiGN | T FIShaBeant: & ch1eneyetfan Bhat of the
to spread over the surface of the tal

. wd :
w§iqldadet MALHIRE sk f 40E BHARPet |ﬁsaq%k§b|eré &fj portion,

such _
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 f_lowable 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 ofnotléssthan S0 %.

[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, palladiumand the like is
exenplified as the netal material which neets the
above selection conditions. Particularly, it is nore
preferable that such netal has a purity of not |ess
than 90 % [0025] Inclusion of t4e nmetal powder in the
flux 3 is 25 carried out by m xing the netal powder
into the other 15 conponents. An anount of the netal
powder to be included is 1 %to 9 % by vol une,

pE%anE%l?'lé/nt?s % A% Aol tvek we medalms swd &f ebabley idcluded
%to % by vol unme based on the total volunme of the

Flaxy 44 ¢ bSQn%GtSigt\b‘éﬁu ()/ébX)r\é?'eUr'Ebly' B 3%the Presef volume
speC|f|cat|on I's Strict based on the tenperature of

229\% %tehe%ﬂ%#ebr V\!é);ﬁ:s‘)ﬁ % L ﬁ?@'bxp‘?‘&qﬁrmé‘hb'a%ed on the

gaps (or voi el'ement’s (suc particles

a@%ia{’i'afgﬂ% gfﬂ & R 30 C‘?P%‘s' tn‘&f,%d h&, gqet--a% Bpow,% me" in

/b voI does
P %EZBS”%%%&F?%E’R&%%‘ ?s&f %&”r%"mfhé&é SefoP%on  the
vvd
Febiecs %(/%nzqc/;heﬁls' S dpsonngt @@ﬂ;hae{ogfn the metal
t enper at "Ct 30 *C)
ePg’ﬁ\%Hgéu\r)%el HHEEI l?trevtqw'é’sr?et éoozgﬂanF%%éh (guch as
the formof any of variogus particles ot her .shapes

d
(PR GP 5 (PR B 00T DRcHKE X oWRICh 1FaRS H iém e metal

short fiber form a dendrite for thin piece
powder are excluded. That |r§‘ a% by IOvolume'rngioes 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 exp'lained 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 formand the |ike), and for exanple, it

may be a 20 spherical formor an atypical form The

el enent may have an edge portion, a convex portion

and/ or a concave portion. A bridging function which

wi Il be expl ai ned bel ow nore fi&orably appears when

the el enments constituting the netal powder are thin

as in the formof the scales, the thin pieces 25 or

the flakes, or they are in the dendrite form 16 [002

71002 74ddi t il ana ddfie omet shepovetter| poivedier swhsell i used in the
flux according to the present invention includes al so

af|uet alcqwmvdierg otowhiheh pesstiritutimge eti@reniscluges also a
nmetal cores coated with a netal which has the good

Vel & el | F@Wée@ndopfw\mlcw gelriid thu feigt el erhégher are metal

than that of the solder material of the sol der

p%rotr'e%n cdhebdi withl %Terﬂteiawhk/ﬂﬂclﬁoﬁéfsl tHiee pal6ld wettability
ma al powder is made of a core and a netal coating

doft W\‘?h emreems?‘?%tbéfﬁl\b’ls':ﬁf gB%RMBh 8N enhBRt@f the solder

po er e conposed of elenentS each of which is a

?P%“laqf 51‘ aEqud\é"rtLbc?ﬂYoﬂf gofﬁats'léVeélé’hents which

um eac aving a purity of not less than 90 %

Ty gl HAERAREHER L RS i e

e sol der

Eﬁfﬁt"ﬁfg%&#%‘?%s?}%iéoré’° SE e Rer AR 2 metal
. h b )
0B AR TBNGAS oreT e SEd “‘ﬁ’.q‘i‘gemﬁﬁﬁef’eaa"gﬁopftwh'ch s a

{reﬁ‘téglsspoo etﬁnarceoapé)clilSva%eatnoytg? |%| Si ‘\?grfgrrn%alladlum
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 fI.ux can be used for the
flux according to the present invention except the metal
powder, and amounts of the components in the fiux
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. [002 8] It is noted that materials which are

used as 20 conponents for the conventional flux can

be used for the flux according to the present

i nvention except the netal powder, and anmounts of the
conponents in the flux accordihg to the present

i nvention may be generally those as in the

conventional flux. 25 0 02 9 One exanple of the flux
according to the present 17 invention conprises a

| iguedtbanecont prisd s vdnil¢huidnpeissesnaderisli which comprlses
conponent (such as rosin) dissolved in a sol vent

(aucle s W mip caehitt ¢suchamactdosenfodposehie (sichaasolvent
abietic acid) which has a function to renove an oxi de

fisoch f asnesluey acavbi@sg, ofari he v Gompbmenal (such as
powder 8 having a good wet t abi | | ty as to the sol der

Bl bt ﬁ&l&f‘evvhbé'ﬁph%sa@ ﬁlﬁ@h'&wlt@grénﬁf@kﬂé h oxide film
poi nt er than that of the solder material, and

t | '
%Fgﬁﬁ%tg@%oﬁo‘@e u'rFaE%Bto‘EF'Og % 'S‘UW%\%LSB@\% br‘ﬁté’t%qnpjewder 8

aﬂ@\)lﬁ? th Jr\ﬁeftké'ﬁﬂ|W‘easeft80ttﬁ%n'scol t ftatdrial of the

nount e e substrate After the electronic

eré 6$a|r9c‘fa£fsd?ﬂ2a§/?r‘?gf Eﬁ ‘iﬁgbg%Qn?ShF hgl igﬁ‘an that of

sitirons O ele connec

S, B PSRRI S R AL iRgnes i
6tbsnaaa§:§o%[%~i,‘%ﬁﬁ"ﬁﬁ o 2nd% % By L@/0Rs. the burps

[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 carfied 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
connected 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 correspondi ng

circuit electrode 5 as 20 predeternm ned and the

electronic part 4 is attached tpg8the substrate 1

t hrough the sol der connections formed by the

solidification of the nolten solder material. 0 0 31

In the above nounting step, the electronic part 4 1is

places taloer: b BEr st r atfel,b & o SuBpsabiagetiaki gpgdied flux
25 with the circuit electrodes 2 and then the part 4

| $hleperigdadd |oMbed henstbst Eatcuit Eheclrope s6 chave nthat the
the applied flux thereon are |anded on the circuit

e'fP&&de?sS % 4kt nf it BunspBl Bcat Pahweandditodes 2
bunps 6 and the electrodes 2 (the second step or

e'%ﬁbf%&onaﬂst ncsws@&ﬁramddt é?t%%ﬁﬂn@%téé‘ﬁ It is

electronlc may be pressed agal nst
t
S%cﬁqé@ t%%t We&‘?&e%‘t?&necgéggﬁﬂerngggfeg r%essé:% é‘gamst the

ayust e W%epa@@a'% { o e fng? FQ&E? a2s shown
HBI F el ShEd Hore & opady b%é”p?ﬂg?vﬁwiﬁ‘?' 2‘@';3%2%%?. aving an
bR ceded 'q‘iﬁﬁwehéPﬁp%f%L'ai‘Hq?@ cophaia TEEh bR ?Hec?léﬁ by the
iy Uiodiid SeckRieLiFHn? SHCRCAREA dven, thovan
gﬁ%&&g@#ﬁ,:l gé/g]evgﬂaltligﬁt ||r?ntr?fe|}q$e|gh?s 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 meliting step may be operated such that the
force application is continued, or the applied force s
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 bumb (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 nmelting 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 [0 032] Contrary to
t he average height bunp 6, evem9when the average

hei ght bunps 6 are deforned so that the electronic
part 4 as a whole is further |owered by thus deforned
anmount, a lower end of the too | ow bunp (6) (that is,

athere pémdired depat betweershord ioweér leddesfntite2boo low
contact the upper surface of the circuit el ectrode 2,

s Umat (&9 atrhﬁrﬁwéen?ig@r a& \geffa et e erh ¢ heidowier eéadtrode 2
of the too | ow bunp ) and the upper surface of the

cisew tFig) eqtrade 21t (jseqdtied dH&))eveh ithoigedthibak i
e\K/en tho@gh t(ﬁ:g?e IS r%o | arge vari a?}/on inc?}r:?e ' e ne

gg%agésvg ieép%rpli'ﬁp%@'hbmgh@s”@}’ fite D hHAIP®B 2 tare may be

en t ower end of the bunp 6 and the upper

;gé’[’ﬁfﬁe‘? gé%?ﬁegieg%éne{ﬁétf @rleWiebit eeChbBT pOBI Bnd the

rovi di ng bunps near outer edges

E_%g?pneé%ovﬂseifrajféef&mﬁpg] cﬁ‘g&{x‘!tﬂgﬁ%%ﬁt&%ﬁ?%?éﬁ gle ctronic

tep. :

Iﬁfasfg Ll ;333{ AT RS HDAT GHER Sptphedges of 2
t ) ' :

ik 3 ey B SIS ELsOHT A Yoot

on which t el ectronic part 4 is nmounted as shown in
Pt e ds (& et arp'

[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_electrodeé 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). Hdwever, during the formation

of the solder connections, behaviors of the solder materials
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15 so as to nelt the bunps 6. Such heating may carried

out in any suitable manner, and for exanple the

substrate 1 having the electronic part 4 thereon is
transferred into a reflow oven to be heated. Wen

heating, the Iower ends of th&Gverage hei ght bunps 6

are in contact wwth the circuit 20. electrodes 2 while

the flux 3 is present between the | ower ends of the

too | ow bunps (6) and the circuit el ectrodes 2.

[ 8034 e Buough ddpea deat i wh.ettier shledéo wameend iafhéhe bump
to the circuit electrodes 2 are provi ded by neans of

t he iBuepR t A tasvivkl th escliwuituapsct6) deHavevks, showngin Fig.
the formati on 25 of the sol der connections, behaviors

02(52 ipokHer cemteeniBese? tioé L@ ebusps dgipend bomp 6 is in
whet her the lower end of the bunp is in contact with

t B nGlalcqUivhit§l QﬁtéO&ﬁc%ntA&Iéb@Mdbnfl dvheH{ bhei Bump 6 is
e case wherein the ower end of the bump 6 is in

ﬂ'[ﬁsl%tq "B)‘ih mid¥n &/ b?upteaechﬁ@”ﬂ‘i’@ gol%anﬁﬁﬁepﬂm'%% in the

b neans of heating, the solder materi al

6ﬁ16IQetrPestarT‘é| ﬁﬁ‘lr}nétdefta?e'lwgt%t ‘élryd Web 5o 8R4 %Wé?ra%e circuit

over the Ccircuit el ect f a materi al

h%xgggr@dgogd v&ééa@ tr?(até?naltf\%t l"niqeae @e\lvettabnlty, so

t10n €l ectrode | s connec clrcult

A Eh 87, &b OrRHE"chRRABLBT S ft7os ?LL%"C&HPM“ with
45 B AT P o 2, 1AL ALE T R 084 Shavoria

Th ft th
ngsﬁd\tzrghéﬁo%t] 32 d%ecoangteig/tel %nosm}o(sor%%tf 85”%%|R)éd in the

flux 3 removes the oxide film formed on the surfac_e 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 (8), 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 [003 5] To the contrary, as to the bunp

(6), there is the gap between its |ower end and the

surface 2a of the circuit electrode 2, and it is

concei vabl e that the connection by neans of the

sol der material 6a is achieved2hrough the process as

shown in Fig. 3. Fig. 3(a) shows a state when 20

nelting of the bunp (6) as the solder portion has

started by heating in the reflow oven. Wth respect

t pikidlg net dle foowded rom tttee f blignie hes wedvichhedomercts the
end of the bunp (6) and the surface 2a of the circuit

el @@lgrode .0 fa t AMperm pof(6¢! aAeNt A ewBiuatiacenStd taft ¢he circuit
the netal powder 8 are 25 present in their random _
opilgBted HEND, (3@ 4 hHe apbrtidgeéSindic2fed! WKehyarpolss "a" in
formed fromthe el enents which connects the |ower end
ofjghezfyyyp (6) and the surface 2a of the circuit

el ectrode "2 (see the portions indicated with arrows

bfog F' 97! a')BrloEq 8351 bFgimgdog (Wérein intended to

is hereln nded to- ntan a state of the

eh‘?ggﬁtﬁ Qfaweof"“?ﬁ@' eﬁ’é?mjéeﬁ %ac?fr ‘Fnbnmaet&ﬂ vder 8 are in a

cond 0 each other, so ey are present as
PofE SRR BRI JepthopEgsen as
CERATE shdd R A R B 1 s

ChSTEL 4R 2L S B BHER I FICs BB R THAAD otner
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 eleme.nts. 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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el enents of the netal powder 8 in which an elenent is
separated by a certain distance from other one or nore
15 el ements which are present next to the forner

el enent such that when the flowabl e sol der materi al
whi ch wets and covers over th&Zorner elenent forns a
filmor mass having a certain thickness because of
its surface tension, such filmor mass having said
certain thickness contacts said 20 other one or nore

ehetRnboe Toadcloiseheonsitingn omdhalemetdispander elements
enbodi nent wherein said elenent is in contact with

sabq e@lshamn dep s a fRr 6 velreaented e nieB@3Wh iBecasise omted at the
el ements of the netal powder 8 are present in the

f Ase senditi QR appdASCai haghakpvea afasid amURAlg Ok certain

e nolten solder nmaterial whi.ch has contacted 22

‘é“i”bi@rﬁ‘@s%ngh@fretori?d(séﬁ&nEereFQBIWf@'eﬁ@‘ﬂ@@é the element),

enments covers and spreads over an el enent which is

| oey eothaénthﬂwugndfﬁggﬂ%dtofiﬁ?ﬁmérfi B 9§ aceIacts other

having a certain thi ss thereon (and preferably to

CBhATENLLE), UETER: o, Bepeelfens) el Brisregidnianc at tne
Bl OGBS S Yt g Bl A B MR M ament(s) o
(985S Ao, BscE 9aR 4 HEKTRR A el R gge . whier
Db B e ARk SRR U T glament(s)
trr? tsrtﬂrsi nvggy?fthe molten solder 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 ovér 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 netal powder elenents in the close conditions
while wetting themin turn fromthe el enents at one
ends of the strings near the solder portion to the

el ements at the other 15 ends of the strings. By
covering and spreading of the XI®lten solder material
over the netal powder elenents in the formof the
strings, the solder material is transferred along the
el ements, so that it reaches the circuit el ectrode

sybfiae® AeataMan gded raadrerthef ctiheusokdectrater salfface 2a.
y 20 neans of such spreadi ng over and covering

b
cppbious! Binlcastih dipmict dihey Hiireg emEs hoghtere melting point
sFrlngs?, the sting of the netalhﬁ%v\der elgmants 9P

Iﬁ\‘é@%:ﬁ?{p‘é A BrhdgaeWi £ha| GUYRCAS §bed] @vepnsr ahe like)

and the surface 2a of the circuit

S&@?h&?ﬂ%téﬁ)gﬁ hrse(egﬂ I'd?uliﬁecgrrt%ﬁni £UP3H f@r 3h é:irﬁet% powder

oo R |dgealloy\rsthenolten. o
S8 TRl st IR LI SpEpeprtfgption, 1t s
LHEH L 48K Phpul ko OUELE T Sl 38ha state
SR BTl ) ARSEL TR PRURE € R Rahpe net tno
AT o Al bR MelBer T B Weskfgary. in @
S o Oal e eb s LRGP RS VTR sotser
;%Léjrﬁg;q:gsg,%:gtehgquf%qggge%i,sr)t%reseg’oIE:!%? S;%lgtelrcles 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.
[00389] 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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simul taneously with heating upon reflow, so that no

bridge is fornmed to connect the | ower end of the bunp

(6) and the surface 2 of the circuit el ectrode 2a

across the gap between them On the other hand, the

flux according to the 15 preser24inventi on ensures the
formati on of the above explained bridge. [0039] As to

the flux according to the present invention, it is
particularly preferable to use t h e netal powder

ekeimeatce @ af ofhehabwiecuent & bmetr oxbeéal vhieh thewelengthwise
been 20 fornmed in the formof the scale. In this

eglhpdt RN . ofhene tdtee et emEnFIgar @)or itket edeitalapowder 8 is
direction which is perpendicular to a thickness

dinf gehi GRoPE Qh@l%ﬁat'oeformfméub@rd!?e@ | gagithadi bBe bridges
direction of the elenent is paralle nearly

Paral 'eqlfeb@nié‘ﬂ/ by rhgE aY edi 8 @CHii B ACFOFStive IV hEo @@ content
between the | ovwer end of the bunmp (6) and the 24
S

Wffﬁ'ﬁ@ Retdf HH% FeFGHi thelmekrode 2 (i.e. the

wise direction of the sheet of Fig. 3), the

nfbg owdery, e’r? H@‘Cﬁlwdg‘?é‘ﬁ Iddeiar trRatBr Mt s reaches the
ge g

sot e bridges are effectively forned

e‘éjﬁé:}ﬂ{)ﬁ théﬁ{f‘ébﬁel% ?MW%L%BBL:{}\”%' fberﬁfj {%e?’st ajescribed

RSt R STRUB o UBEL FPEFG 3, SR B ver 1o

ﬂag;s;;ga{»ngag%@er%z% o4 oo lfEL 635 SWEEBIRY.  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 (8) 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

el ectrode surface, the flux near the el ectrode

surface 2a is displaced outside thereof, so that the
external connection electrode 5 is connected entirely

to the surface of the circuit eRéctrode 2 even when

the bunp (6) is used which causes the gap 15 between

itself and the circuit electrode 2. The sane is

appl i cabl e when the netal powder is nade of the thin

pveltiesh €ofddins aheaatiove eobodiomennt d1avingoankessoactivity,
is inproved by neans of the active conponent

candi dthis 2@sde fHex c3rcThe élromtadm of tdikely to .be
bri dges as descri bed above ensures the good sol der

ceueelded Byeswdieniébe @dtdee fadmponéehe bonphe flux even
surface is only partly renoved, so that the active

CQPREReNth £ offual nedmiaiddeaftax Bhdoderivhtion of the solder
necessarily have to have a strong activity. In other

Wd%me%%drhe adgh birafo Pl t Ren BBt AnhPovwniex edtbpangoto the

use a flux 25 which contains an active component

hayidge 4t | eﬁ?vé‘ﬁﬂd’r‘\tyw apddd thisiepshityt hefci ngw t solder
el"'ectrode is unlikely to be corroded by such |ess

a%tdﬁ(ﬁe%?l;ﬁ)rg h bPOER%JHé’&O@@ﬂGIWWEEﬁ|F1|gu¥ree soldering

remai ns “art rmation
ST O 7 ARH TR o e
23%3@%?#@99 Fheel HRb &8l R "Step Tor the
r?%\/ﬁ] of t e . 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 conpleting

t he heating sequence in the reflow step (sol der

melting step). That is, the nol2&n sol der material 6a

which is formed by nelting the bunp is solidified by
cooling, so 15 that the sol der connection 16 s forned

whi ch connects the external connection el ectrode 5

anchitdie khisCydt abh eehr adelddddriougthsokdetiergcdmnébeion 16
sol der connection in the vicinity of the el ectrode
sysbacerda. tHecypetal predere8idaeni s fgrngBdhashbeegh the
included in the solder material during the 20

S@haas b PGt iR P S $h 2B |F8HT ROMIBL Bt fRoimd {HE flakm3. The
of an alloy or a solid solution. [0043] It is noted .

thAlx BaELWr diRY dHE theO BV $d AP e nBOTPEEnRal S8 the metal

conponent and &n active component)  remains on the

SWJ\@B%rZ%Oftqtq&erthb%u' beflafdhode % agf d "?25%@ volume,
er W al powder

vicinrty toget h" an anount of the net

25BN M DU Blare, g mor
BRI TR 8 R GEIRY SETRHETHEE b ove.

i nuention contains the netal 5, powder in,the range . .
e e S 6B akA Rty el ARuSt RIS s Bl "B dfsyIgtion is
and 7 %Db me, and nore PreferablyS%é\ndSOﬁ).

c ectrodes “which

. I
by 7 s E ks chd bt ahbvebetween T

adjacent to each other or between an electrode and a wiring

are

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 elec.trodes 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 accomﬁhg to the present invention and the

soidering 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

el ectrodes which are 10 adjacent to each other or
between an electrode and a wiring after the formation
of the solder connections. Part2gularly, when the
active conponent has a |less activity, the poor
insulation is much nore unlikely to occur. Wen the
poor insulation is caused by the mgration, such
sephpl6pBlgents 15 of the netal powder in the flux
according to the present invention are advantageous.

[PO64l51Fi 9. 1R(ehesRABvE, Sbake avgrRile a1 tofe tfhax supplying

sol der *~ connections 16 are forned so as to connect the

:ﬁfh% esi%gf%‘rigw\}r?niﬁ' QA fcaflegne WGk td‘eisCi§Gbiptliedl to the

ctro to 20 the conbination of the externa

o _ » R _
C%rt‘.g\ﬁ/ d @05/ ?Féfwg\?v@ ulﬁlpéw&;‘lJ)\?\%%Eﬁ%‘étﬁoﬁhg?ggggﬁét various

2, n the’too formthe

b%ﬁ%ﬁ”ﬂ&ﬁb%r's?ﬁ%yeﬂ‘gseﬁ{ﬁc})hgd Ciﬁ&#gxﬁ?ﬁ%{,ggﬁ fAux 3 is

al'l'ow'to eftecti carry out.so[deyln

| SURARRY SO 4TE BEESELS ey Olbeifd e with

SeRensir ©18% nd¥h h E1d D BB bBodiment

[RHS St 2uPP ARG AR HIBn EUTPS & DYefh k80P S1n ol "2 then

¢ R SoB4Ea ¢ BaeL by cefiatt he et 0 Fh# itdL g srectiodes 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. & 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 usingthe flux.

[0048] (Preparation of Flux)
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di spenser 9 as shown in Fig. 4(a). In other

enbodi nent, 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

enbodi nent, the flux 3 is suppl28d onto the circuit

el ectrodes 2 by screen printing as shown in Fig.

4(c). That is, a mask plate 11 having predetermn ned

per forat ed patterned openi ngs 11 which correspond to

the ciFmoxids elecerpdepardd @habedfowhibd sudrstaiated 12 rosin
and the 15 patterned openings 1la are filled with the

flawx theistegira coaueeaemtllinelasding phaceattiod laxmponent),
on the surfaces of the circuit electrodes 2. It is of

CRU S8 cRISSH Rirfd e ABRM & aé hgh d | kx| ion Bya def OftHdre a metal
sol der portion and the electrode to be connected, or

t%&dgegbom @.f@@pﬁﬁt]cgh?éntw‘ t'[rhée\ﬁ/%'"gﬁcteréﬂociogsthe resin

at| onships w il be explained between the
a 0 f» t hept
AR Lo e A B8 0o forn
ci rfCBtBéSTS% gtéﬂq:e oWl &t s?l . géjsdé‘ﬂtéhﬁs%f“?he metal
repar ation of Fl u uxes wer

PR, T AR SR 0 S0, SR80 % by
alc h0| a&s Bsn%r(egggiffélrue'ﬂ Ic§n téjrzta}anfh'?jeL\;\/\éln‘grltwntea’ragt'iooo % by
p&\éjgﬁnéggqnq]sgﬁo ‘b Vev'nct> ume efe%pérgﬁv'@qwl It is noted
that the maximum size averages of the used metal powders
were in the range between 5 ym and 20 um.
[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
hydrochioride 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
vqurhe, 9.00 % by volume and 12.00 % by volume,
respectively. It is noted that the maximum size averages of
the used 'met'al powders were in the range between 5 pum

and 20 pm.
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of the scale and made of silver. The contents of the
nmetal powder in the fluxes were 0.50 % by vol une,
1.00 % by volunme, 3.00 % by volune, 6.00 % by vol une,
9.00 % by volune and 12. 00 % by vol une, respectively.
It is noted 10 that the maxi nur@8i ze averages of the
used netal powders were in the range between 5 pm and
20 pm [0049] In addition, other fluxes were prepared
each of which contained a rosin as the resin

Fopcsmqnt (M uditingg ¢ W€ [aaitiro@icoPRERENt ), an
cohol as the solvent, aniline 15 hydrochloride as an

addi ti ongilng trhdﬁlepﬂéb@fr)ada(ﬂuxes canponést! ahsictronic part 4
further a netal powder in a different content. The

VW Y %uﬁté@%ﬁ&ear%@stﬁd}% w&Veﬁtld@ﬁﬁnbheand then a
.additional active conponent was :10: 1. The netal

p Véﬂﬁr cd’i@ﬁeb"t‘ldr‘i‘%d‘t%”b@ftﬁé‘%ﬂ%rec%éfétji%r‘i)fwas obtained.
I'ver. The 20 contents of the netal powder in the

“TLH@S ?S"F(ﬁ 9%5’ fycar‘"rqle%utl é)% e(‘i(BYaYﬁ’éHm@wtﬁ Qeference

% by vo vol u 0 % by vol une an

nrgoog #sbhv%lw‘?z lﬁe?ﬁ%C iﬂ@l/lé étstal'f?tSﬂeEnaanc{‘gpart 4,

Si ze averages O used owder's

L BB 6T A, 2 SRR S8 pins wiv
| BePan DB e e LB BRIBRBE B4 Lta
rat| T Of thbﬁ%'qSEr €° ”SCEB?EeVP‘aSo? toansne(oll'nade 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 onv thé 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 frequéncy 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 wth
reference to Figs. 1 and 2 in t he above. As the

el ectronic part 4, W.CSP (wafer |evel chip size

package having 112 pins with a pitch of 0.5 mm

avai |l able from Casio Mcronics ¥0., Ltd.) which had
bunps as the solder portions (nmade of Tin-Silver 10
based | ead-free sol der, having a bunp hei ght of 0.25

mm and a ball dianeter of 0.3 nm on its external
cepmatébbdd abecar edesuinselisetrodie iz adted slhddetrieg when
bunps at the four corners of the electronic part were

I pend LenAluxe adgvimg dlfderefemheighp ol fbeseneeeolised.
the too | ow bunps fromthe 15 other bunps was 0.05 mm

Eb@fszhe elhact §0BIC Mamh RAY Wraphe sHawronnt teig. 5, when
nps 1's placed on the substrate while forcing it

a%‘?h{bgé%tﬁ‘(? ﬁ%’tsélmﬁ&woté‘re %U%ﬁr‘itaén‘hé’@%nttﬂfﬁé‘sﬂﬁw edhe poor

0 a reflow oven ere sol erlng was carried out

Oc?f?{ng ?l%tr(OP%Flfoalrst I"éar‘ﬁ{g tbﬁa{:’r‘i’é‘eoﬁ?\'%hthTﬂg when the

ference of so nount ed

(Ef%%fit vr\r/ecfér @OREEREOMS Fbe: s?hép ftﬁurnelf‘“’/o”&g Rolume,

powder = cont'ent X and

pgﬁg:ﬁégéz %ﬁﬁgé:qbg 'Hﬁdf|8at|%s QefrBeGéjfng)ﬁ)} "metal powder

t he poor 25~ connec

CERILET®, heRprare, ey aki 8% BT Py geonnection
%ﬁ@au&é‘t < o053 ReveLeh ?b%&%ﬁ&‘sg?ita R ifet smaller
I:It n 1 \‘,’\/,g]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 hu'midity 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-0.50u) was formed to have a thickness of 30 uym. 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 uym and a thickness of 50 ym). The
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al nrost no netal powder is contained in the flux, the

poor 5 connection ratio is large. On the other hand,

when the netal powder content is not smaller than 1 %

by vol une, the poor connection ratio is zero at any

netal powder content. Therefor®] froma view point of

the connection quality, the nmetal powder content is
preferably not smaller 10 than 1 % by volune. [005 3]
(Estimation of Insulatiorn) The sol der connections

weiud Stoared uwsasg shiejdttxas tahiah nedfewpr epaped (pseheating
descri bed above, and they were estimated by
subjreséragutéem 6@ aCvoltioage78ppCircdbiror6 @ esteddndsdera peak
a high tenperature and a high hunidity according to

age Asseee atdHp ConnestasotEldet ubmie s Industratess in which
standard, |PC/ JEDEC J- STD-020C). [ 0054] For the

egfoua@trnﬁ@ has bReh Ydsiglattedas used, which had a
type 2 conb-tooth el ectrode according to JIS Z 20

| 3%@6?%9]0” WHiHéna fHe- QQBEEF‘@té’W%s‘ Qb fer@t%éot'djﬁthe voltage

0.5Cu) was fornmed to have a thi ckness of

p%‘g\ﬁﬂcaﬂ@ns%gf Woeercoﬁ\ténﬂlgf'l tta‘?néﬁk?ﬁttb%e’aﬁ@ethe high
prepar ed | ux was appli1ed by screen printing

[ f d °
WﬂopéJnrﬁ.nggﬂwq tnggypn.g@sw@% mg;gcﬁw%ggs??pggg@ws 85 C

aﬂ%rﬁé{infrgi%;&/gﬂ PQSS{?an;(IQ@ e twa B RS <¥\ﬁ§ctrodes were

subj e oW preheati ng tenperatu

_150 ureqlmFC%f%r s% @%C%ndr%la‘?lcpﬁehlp between the metal

powder content and the insulation resistance, which

indicates the insulation resistances when the metal powder

content was changed di'_ffer_ehtly. That is, Fig. 6 shows
resistances_measu.red in the vdltage application test u'-nder
the high temperature and the high humidity test which
simulates a substrate in which soldering has been
completed.

[0056] As seen from the gr.aph of Fig. 6, the insulati.'on
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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tenperature: 240 CO so as to sinulate a substrate in
whi ch sol dering has been conpleted. 5 [005 5] Then,
the substrate was subjected to the voltage
application test under the high tenperature and the
high humdity test (applied vaggpage: 20 V,
tenperature: 85 CO humdity: 85 %, resistances

bet ween the el ectrodes were neasured. Fig. 6 shows a
rel ati onship between the netal 10 powder content and

tRBa d RPYh 2§ OPe RS HanmR e r'Wliil e ri ARG, CREIRRCH heesults in that

i nsul ation resi stances when the netal powder content

V\’?ﬁechW%%c%Mﬁ{§23| YhelBabsieht fh0en?iSAO¥En be used as a

resi stances. neasu in the voltage application test

\‘;h(klf’%%h ir&BWB?EtI 4 gngeéatgrﬁuan@_im%@i ﬁsc%;é&ﬂg?ﬂ%f Legbhing).

simu substrate in ich so .

DFD L b, 4038 R 8 8T RS, ey chfyger o i
PRUTEE SRS s ¥ e RIFEFS eSO, TR R s i
Che RGP € nReT AR &t forer edande PLOvaIbiebT fRenWashing-
5o AN, B Nsu 58 0A i P R oP G (AT nd BpuPg N neotion
R SBURS AD pOVdoP ot R NS Giso N AR ARssIIafign. As a
m:a;ﬁ&egg\rigé igﬁfﬂia{ngcicrsoéiegmpraelgt aI];ta?/rinSé;OI Fggidr—lgr’ee solder
bumps which are hard and unlikely to be defolrmed, 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, t.he 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 é bump(s) 6 is formed is soldered
to a circuit electrode 2, comprises:

the first step of applying the flux 3 accordihg 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 w thout
necessity of washing). 0 05 7] Wien a mxing ratio of
the netal powder 8 is 5 selected such that the netal
powder content in the flux is i3 the range between 1
% and 9 % by vol une, the washing- free flux 3 is
real i zed which provides high connection qualities in
both of the connection and the insulation. As a
reseddiit edébtrodel( et onic part having | ead-free

sol der 10 bunps which are hard and unlikely to be

def or mgfle eetionidhaigip t bér @lignangaphkethearp s bupwith the
and a circuit electrode due to the variation of the

byipcgitzede cibsAel(lsyx2 &fd etfdvahe Flexest $st ptaced between
occurrence of defective nounting wherein such bunp is

Nok eABRITRPY 5 il an eom@%e@ut.@ dllRettbd dad (rut
el ectrode. Further, the flux ensures the good

| nsul agany e dt rﬁ’tehﬁ Mlﬂ@far@@ AleQ€ &Fie vm@frm(rs)as so as

vvashl ng step for t renmoval of the remaining flux

thelm aRQ dffd nﬂ\dﬁeﬂmééﬁgerorrpa@ﬁ]al-rw)ét 4R spread over

der| ng process in an electronic part 20 nounting

|nven vdqfetﬂglnﬂg% %gtp&ém&c@rq}ﬁgrée thRe Pﬁ@ﬁ%mi solder

connecti on electrode

Cin%a%? aal PitePARY SheCa e Bl o PRI g,
oPELY! et Mol 2o PSR SOk At 8 BhESSMpuren 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 externalconnecﬁorlelécUode as the first electrode
5 is ‘soldered to the circ.uit. 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 bunp(s) 6 with the circuit electrode(s) 2 so that

the flux 3 is placed between the bunp(s) 6 and the

circuit electrode(s) 2, 5 the third step of heating

and nelt the bunp(s) 6 so as td4nmake the nolten

sol der material wet and spread over surfaces of the

netal powder 8, whereby the nolten solder materi al

reaches the circuit electrode(s) 2, and the fourth

stepoof ap iidiatyieng tbhe arol tem lsobilere ntl0 wheeeiial bhe first
cooling it after the third step. (0 05 9] By neans of

t Becabpy8esSps dgr NE itoeessiredenfonimad tdier e subestrate, and
gap(s) between the bunp(s) 6 and the circuit

ekget sedeley) portibe hei doadsd -d@atmry byf t fesp@talr formed on
powder 8 surely directs the nolten solder material to

tRechp aC'c'“Pé'uh %'lé%ttf@dé(s) 2, so that poor solder
connection due the gap(s) is prevented. (0 06 0] It

'iof}%t@d thyi jisn ntot’t%oat!ﬂ‘ég @ﬁé%'e@@‘érnﬁ@bﬁ‘#b%ﬁs WREch uses

has been expl ai ned wherein the

o8 A5 SETRANE 19, R {Pﬁ%ﬁf%ﬁfpgfﬁ(’%ﬁtﬁﬁﬁ Hakes the
gg\%%gfﬂrb trs-ttgg)n ocfo h%S%W§ it d r@ft@?”@oqd%shEpe&nngcessary

t e ex ernal connéection e

SR ERLa R 5'%&@%&&'5& G foil” dhptrefiofliment, the
CXABED '”Vfgéx%vib'é?%@faasse%tﬁﬁ néffiﬁf“%ﬁ 88ring, 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,
whi.ch. 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

soldéred 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 entifled "flux for soldering



34 also applicable t o a n enbodi nent wherein the f i

rr st electrode is acircuit electrode fornmed on a
substrate, and the solder portion is a pre-coating of

a solder fornmed on such a circuit electrode. 5[ 0 06

1] It is noted that the sol der3dg process which uses

the flux according to the present invention nakes the
washi ng step of the substrate after sol dering

unnecessary as expl ai ned above. However, in other

ealnatli protce ¢ He ofwasbidgrsngp rarydbe2 @8d-B&Y 440 af t(éiled on
sol dering, and such 10 washing renoves the remaining

f Nowemibgat 1i1t, f200Her anidpeavdsethe'fingulfatri soldering and
I ndustrial Applicability O 06 2 The flux according to
tE‘PoF&@sﬁ@”@f'é‘dﬁ!‘éH yrekemsn e 18 oirft eift$Sidl @hios pragipdications
the high quality sol der connection w thout the poor

capaept b@PFB%téﬂeh'eﬁ%lihab?@ﬂeﬁégé Adal inthe Whepfinety .

very useful upon the formafion of the electric

connection by neans of the | ead-free sol der, for

exanple, in the soldering process wherein an

el ectronic part is 20 soldered to a substrate.
Cross-Reference to the Related Applications [ 0 06 3]

The present application clains the priorities based

on Japanese Patent Application Nos. 2004-021090 25

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

sol dering 35
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and process of soldering) and 2004-327440 (filed on
Novenber 11, 2004 and entitled "flux for sol dering and
process of soldering). The contents of those
applications are incorporated herein by reference in
their entirety. 36 CLAIMS 1. 86&lux for soldering

~which is placed between a solder portion forned on a

first electrode and a second 5 electrode when the
first electrode is soldered to the second electrode,
wherein the flux conprises:CaAAIME d base materi al
conprising a resin conponent which is dissolved in a
sol vent, an active conponent which renpves an oxide,
and 10 a netal powder made of a netal of which nelting

point 4is hAGhAixthap EBAHeRing SPhiEH nat @nikdle dhbelween a

fornms the solder portion, and the flux contains the

”‘%gﬁgeqo Fti})?\ %r‘?ﬁr@gmoﬁ”atrﬁrsfaégéch%d\ée%rﬂd%a second
an % by vo

ume based on a volume 15 of the fl ux.

> pase . . |
\Aﬁilgﬁﬁélﬂé’(v{’}ﬁgﬂ:@r’g%%l%gt el%'df‘r?:d‘@%%ﬂl&@?eﬁelﬁé the second |

orns Is at | east one sel ected

fr LSLI f oSkl d
B eSS P RLisgslver

m-eéach _ _ ~not smal ler than 90
o2 ok AU Bl o BIAPY 2 YIS, Bogponent
f(\)/&mc% 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.

2. The flux according to claim 1 wherein the metal
which forms the metal powder is at least one selected from
the group consisting of gold, silver and palladium each
having a purity of not smaller than 80 %.

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

4. The flux acc¢ording to any one of claims 1 to 3

wherein the metal powder is in the form of thi_n pieces,

scales or dendrites.
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natural oxide filmon a surface of the netal powder.

4. The flux according to any one of clains 1 to 3
wherein the nmetal powder is in the formof thin

pi eces, 25 scales or dendrites. 37 5. Aflux for

sol dering which is placed betweh a sol der portion
formed on a first electrode and a second el ectrode
when the first electrode is soldered to the second

el ectrode, wherein the flux conprises: 5 a liquid base

materi gl CONPFipk NBoR sesdercogpamkich Wi phaiced between a
di ssolved in a solvent, an active conponent which

r gB0Y Y Q:fbmbﬁefo&rmiea et ala plaveler ebécttodd and a second
constituting elenents are conprised of cores and

C%%b'i‘ﬂédér QUHEINt 11ee GOF €6 .2 18X tFBRIL 8t 5BUGened MAdth®fsecond
a netal of which nelting point is higher than that of

e?@#:?’?éd@at\ﬁh'earlelwqtﬁg fl‘&r%oﬁ'lkﬁ@@%der portion, and

t he 11 ux céntalnsthemaa powd I n.an anount |nthe

range 3t| bé’saé]l gaft rki’élveb r RARRH é’nrésVﬁ” EBBnponent

15 of | ux accor ng to claimb>5

M'I%rgd\%ﬁdg @{)ﬂ}ed\’\m cahsfoq(llgemt he coating of the

emant IS at least one selected from

each ndT A pur pEgP 8 it i EFmpT¥L B P and

Thg flléx r%cec%rdlpngw Cl %lfmv\?hlocrh c\’\c')hr%fatﬂt rh& 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 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.

6. The flux according to claim 5 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 80 %.

7. The flux according to claim 5 or 6 wherein the
metal forms the coating of the metal powder element is
unlikely to form a natural oxide film on a surfacé of the
metal powder.

8. The flux according to any one of claims 1 to 7

wherein the flux contains a rosin or a modified rosin as the
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metal forns the coating of the nmetal powder elenent is
unlikely to forma natural oxide filmon a surface of
the metal powder. 8. The flux according to any one of
claims 1 to 7 25 wherein the flux contains a rosin or
a nodified rosin as the 38 res3# conponent and the
active conponent. 9. The flux according to claim3$8
wherein the flux contains, in addition to the active
conmponent derived from the rosin or the nodified

r egisin ©b heyoaetntvandotpenantivé d9mposelrderi ng
process with which a first electrode having a sol der

portiom theTgpen flaxsaceoeding dosediaich 8l eeheseén the flux
wherein the process conprises: a fist step of

Sem{t)él% thﬁ‘ AHertidat adithe toctive aympaneentt deaived from
to 9 to at |east one of the solder portion 10 and

“PﬁeS%?W & Sﬁbr W@d|1fie§ide??9@,¢|nStdﬁtlil’wé)f adtigsi senmpenent.

first e ectro e wth the second electrode so as to

| ocat e qtie fA uk opéfé}"ﬁﬁ@ bP8cexd dptHPakhieR andifde electrode

second e ectrode d step of heating so as to

mFllatwtrgqe °|s(iﬂrde°r°5%c'|>Pﬂ n I e bhatis admld@ddsebdey second

mater romthe der portion becones in contact

LBt PSR PR AFC LA OBy UL A s 8520 OF

molten"s mat er ter the

f:lhlarsln 3 &Ps t Tve o St SOL BRI NPgPIRE SRR AOSELEBINEC to the any
one of claims 1 to 9 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 por’Eion_
becomes in contact with the second electrode, and

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

11. The soldering process according to claim 10
wherein the solder portion is a bump which is formed on the
first electrode.

12. The soldering process accbrding to claim 10 or 11
wherein the first electrode is an external connection
electrode of an electronic part.

13. The soldering process according to any one of
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20 wherein the solder portion is a bunp which is
formed on the first electrode. 12. The sol dering
process according to claim10 or 11 wherein the first
el ectrode is an external connection electrode of an
el ectronic part. 25 13. The sol3fring process
according to any one of 39 clains 10 to 12 wherein
the second el ectrode is an electrode of a circuit
formed on a substrate. 14. The sol dering process
agcalisng100 aoy voe whemdiai mshe0 seckhdheskdctrode is an
supplying the flux is carried out. in 5 a flux
appbiceps §enosteinbeieiforsmddl omoh substtakeis forned,
and then a | ower end portion of the solder portion is

made iy contgpet dW(dediRg fpldeeds. ddeosdigrtogany one of

. process according to any one of clainms 10 to 14

‘M&‘?éﬁing Sq itd 1y %hbfﬁ%iﬁobhﬁrﬁ;\ﬂlg@hgethelﬂ uratier takrisd out in
carried out in a cooling step erein the nolten
sQl FRIx BEBT A tibh §4¥Pdvherein a film of the flux is formed,
and then a lower end portion of the solder portion is made
in contact with the film.
15. The soldering process according to any one of
claims 10 to 14 wherein solidifying the molten solder

material is carried out in a cooling step wherein the molten

solder material is cooled.



