2 7 APR 2004 METHOD OF PRODUCI NG ELECTRONI C PART W TH BUMPS AND NETHED &R 2004
PRODUCI NG ELECTRONI C PART BACKGROUND OF THE | NVENTI ON The invention rel ates
to a method of producing an electronic part with bunps, such as a

nounting substrate, a sem conductor package, a sem conductor wafer, a

sem conductor chip and etc., in whi€hia-plurality of conductive bunps for

el ectrical connection are forned, and relates to another nethod of

produci ng an el ectronic part in which nethod a first electronic part with

bunmps is bon@&(iintg t ' In recent
years, for r m(ﬁﬁgﬂh alﬁ@%‘i@&% %1?? cl{:sﬁlr\@tlj)lt and the
hi gh speed design OMI%TEQ OF BRQ LY ic circuit, there
i s adopted a connection systemusing bunps for connecting a printed board
to a sem conduct or ackage. As regards conventional technique is known
JP-A-9- 1995@@Q@¥@B\Eﬁi%aﬂﬁeﬁﬁ\fﬁwﬁ@&). Narmely, in Conventional
Technique 1, there is disclosed a nethod conprising the steps of: formng
ni ckel filmon each offh&|risvdeoparsl provi tdeda omethedf of, sel ectively
formng a adhesive filmon each of the el ectrode pads, then excessively
suppl yi ng sETRI G i3 L 8- FHBAC AL of ith Heunps desuphr BSckes are
adhered to the ni.ckel film through the adhesive film shaking excessive
sol der 2 7 KPQQﬁﬁﬂ@ substrate, a semiconductor package, a

semiconductor wafer, a semiconductor chip and etc., in

which a plurality of conductive bumps for electrical

connection are formed, and relates to another method of

producing an electronic part in which method a first

electronic part with bumps is bonded to a second

electronic part such as a substrate.

In recent years, for realizing the high

density design of electronic circuit and the high speed

design of signal transmission in the electronic

circuit, there is adopted a connection system using

bumps for connecting a printed board to a semiconductor

package.

As regards conventional technique is known

JP-A-9-189506 (Conventional Technique 1). Namely, in

Conventional Technigue 1, there is disclosed a method

comprising the steps of: forming nickel film on each of

electrode pads provided on a wafer, selectively forming

a adhesive film on each of the electrode pads, then

excessively supplying solder particles so that some of

the solder particles are adhered to the nickel film

through the adhesive film, shaking excessive solder
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-2- particles off the adhesive filmby use of brush etc., supplying f
onto each of the solder particles adhered to the adhesive film and
heating and nelding the solder particles so that sol der bunps may be 5
formed. As another conventional technique is also known JP-A-6-152120
(Conventional Technique 2). In Convengi-onal Technique 2, sol der powder is
spread on adhesive filmpreviously forned, and then the reflow 10 thereof

i s perfornedsdihas ethitheoldleesiayefisuchy asepoEnbngssokder ,my be
fornmed. However, in the nmethod of Conventional Technique 1, in a case
where the si¥PRKYEsthfbix @lteectedde phdshéssehdkkeparhanlehat of the

sol der 15 particle, the electrode pad is apt to be |located anong a
plurality offShfTRniO soreierdayivel 51mi t andheeat ésal anthaelthegnecessary
sol der particles do not cone _to be adhered onto the pads, so that there is
such a fear*¥s SHL9RiBAF el @¥e Dol Hept ssapier obeopar magnbehe 20 ot her
hand, ingﬂmgher ase where the size of each of the pad electrodes is
equal to or i%¥ what larger than that of the solder particle, a

plurality of sol der rticles are apt to be adhered onto the el ectrode
pad, which causes su ST st ARl akeShIRIEE 25 RéSAI tant sol der
r

da
buthe, SO @ISO UIE L Liree,. Liter as L atge ag, Lhat of each o
vol ume each Yfigle i Gifaf PALGOMNSS A ONs LA ABLLLEY, " $QULLED g on

adhesive film previously formed, and then the reflow

10 thereof is performed so that a thin solder layer such
as priming sclder may be formed.

However, in the method of Conventional

Technigque 1, in a case where the size of each of
electrode pads is smaller than that of the solder

15 particle, the electrode pad is apt to be located among
a plurality of adjacent solder particles with the
result that the necessary solder particles do not come
to be adhered onto the pads, so that there is such a
fear as the failure of bonding is apt to occur. On the

20 other hand, in another case where the size of each of
the pad electrodes is equal to or is somewhat larger
than that of the solder particle, a plurality of solder
particles are apt to be adhered onto the electrode pad,
which causes such an unfavorable state as some of

25 resultant solder bumps come toc have volume two or three
times as large as that of each of normal bumps although
each of the resultant bumps must have the same volume

each other, so that connection reliability required




2 7 APR 2004 -3- when a substrate or a board is nmounted is deterioraté&?APRsz
Further, the renoving of excess solder particles by use of, for exanple, a
brush is apt to renove such solder particles tenporarily adhered as to be
formed into 5 sol der bunps, so that there occurs such a fear as failure in
connection is caused. On the other hang,_in the nethod of Conven- tional

Techni que 2, sol der powder of particles each sufficiently smaller in size

than the sizehat sastbofrdfethe pagsasdeispread: oat 9seasheot obhecpads, and
then the reflow of the solder powder is performed, so that the resultant

bunps are prRwverited, friom hewdnpgngi zesegoese sdidiéergatciroaseaghyugther,
however, the adhering anmount of the solder powder Is |imted to be not
nore than thef A5fenlemenpic a ¥abeshul i pbyi g Bepade ssutBCcecanea by the
hei ght of the solder powder. Thus, in order to obtain solder bunps each
havi ng a suffaxienteydemeorahely sedeenédrapetdtbensophetthénsbep are
required unfavorably, which is not practical. 20 SUVWARY OF THE | NVENTI ON
The first® obj@cdebfbyhes i nventhiadh tkere cobtns nsaches hbdaof apr oduci ng an
el ectronic part. wth bunps which can sol ve the above problens, in which
met hod one SAideirhall HRASRE Vol Eing2e®ed esponding to 25 an i nt ended
sol der bunp volune is surely supplied onto an adhesive portion, whereby
even sol der bunps eacH’? Hab# rfy-1€¥ ah@ed v ol uinEh & ane bleed op Fredobyea-si ngl e

ste . :
P tional Technique 2, solder powder of particles each

sufficiently smaller in size than the size of each of

‘ 10 the pads are spread onto each of the pads, and then the
reflow of the solder powder is performed, so that the
resultant bumps are prevented from having sizes gquite
different from each other, however, the adhering amount
of the scolder powder is limited to be not more than the

15 volume of a value multiplying a pad surface area by the

height of the solder powder. Thus, in order to obtain
solder bumps each having a sufficient volume, the
several repetitions of the step are required

unfavorably, which is not practical.

20 SUMMARY OF THE INVENTION
The first object of the invention is to
obtain a method of producing an electronic part with
bumps which can solve the above problems, in which
methoed one solder ball having a volume corresponding to
25 an intended solder bump volume is surely supplied onto
an adhesive portion, whereby even solder bumps each

having a large volume can be formed by a single step



- 4 while preventing the solder bunps from having various vol unes 17 AR
different fromeach other, and the second object of the inventionis to
obt ai n anot her nmethod of producing electronic parts in which nethod the 5
el ectronic part with bunps is bonded to another electronic part such as a
substrate or board. In the invention. jn_order to achieve the object of
the invention, adhesive filmis selectively fornmed on el ectrode pads of a

sem conduct ofh deyi gee@EndOngnt gbegbrade B@ﬁl?seéﬁbmf AERRA DY BRIl | zi ng
with, for exanple, NI on netal conductor of the sen1conguctor device, a

sol der pref ora ireeys ngi Bf Predet ef BinnedcMobbAer, bghAgthBerezwpRl i ed onto the
adhesive filmforned on each of the pads through a stencil mask or an 15

adsor pti on maskeso ¢haths hensehtdeonpt ef esnppeyiheanadheredekd okdhe radhesi ve
filmregarding each of the pads, and the reflow of the solder preforns is

perforned, gftetuciagieabetheopiefpansswithwhiuk asthedcasieon denmands, so
that a solder bunp having a 20 predeterm ned vol une may be forned on each
of the €} ectyadterpais. pAatevythabonpdi hg bontlhd tbr shoaspect of the
invention, there is provided a nethod of producing an electronic part with
bunps, conpreksdgE omkC apihesi eckbasi knshbshiragesbepbberdsel ectively form ng
an adhesive filmon each of a plurality of pad portions provided on the
el ectroni c conponent; BbbREi hgvaREbeR. alngardgr aadashppivei tgest ep for
aligning and sggglying a bonding. . .
cbject "of the invention, adhesive film is selectively
formed on electrods pads of a semiconductor device or
10 on electrode pads zach formed by metallizing with, for
example, Ni on metal conductor of the semiconductor
device, a solder preform having a predetermined volume
being then supplied onto the adhesive film formed on
each of the pads through a stencil mask or an
15 adsorption mask so that the solder preform may be
adhered to the adhesive film regarding each of the
pads, and the reflow of the solder preforms is
performed, after coating the preforms with flux as
occasion demands, so that a solder bump having a
20 predetermined volume may be formed on each of the
electrode pads.

Namely, according to the first aspect of the
invention, there is provided a method of producing an
electronic part with bumps, comprising: an adhesive

25 film-forming step for selectively forming an adhesive
film on each of a plurality of pad portions provided on

the electronic component; a bonding member-aligning-

and-supplying step for aligning and supplying a bonding



27 APR 2004 -5-. member Onto each of the adhesive filns formed in thel7APR 2004
adhesive filmaligning-and-form ng step; and a bonding step for bonding
each of the bonding nmenbers, which are supplied in the bonding

menber - al i gni ng- and- supplying 5 step, to each of the pad portions by
melting the bonding nenber so that eagh-of the bunps is fornmed on each of
the pad portions. According to the second aspect of the invention, there
is provi ded memie¢hodnod peoducitnghanadh@sekectromisC fpakiedMihh thenps,
conprising the steps of: selectively form ng adhesive filmon each of a
plurality ofa@aespoet fohs-pldghded-endsdbdmehgctrepi; c andoaporemtingwhi ch
formng is perforned by immersing the electronic conponent in a nedical
fluid contai ftfeg 18rihtddioteedehi vt the bhhnchngsmatberisedwhn chetsalel i ¢
portions and which is not adsorbed on portions other than the netallic
portions; al FgpPhiedndnstppl YPnrgiagboanbag-aeabeingneod-sapgladhesi ve film
formed on_each of said pad portions 20 in said adhesive

filmaligni ngt®ind- ¥orafel sfephearadpbRatihgneabli BbElsand bdedi ng menbers,
which are supplied in the bondjng nenber-aligning-and- supplying step, to
each of saigoﬁgﬁl%%rT?%ﬁ§rb9onﬁbﬁ n§2cBaPd BBRdPHEPReABel °sBethad each of
said bunps is_25 fgrged of ;said bondi ng menber and so that each of said
burps is bonted’ to bR BFIsBPHEp&BSportions. a method of producing an

electronic part with According to the second aspect of the
invention, there is provided a method of producing an
10 electronic part with bumps, comprising the steps of:
selectively forming adhesive film on each of
a plurality of pad portions provided on said electronic
component, which forming is performed by immersing the
electronic component in a medical fluid containing
15 imidazole derivative which is adsorbed on metallic
portions and which is not adsorbed on portions other
than tﬁe metallic portions;
aligning and supplying a bonding member onto
said adhesive film formed on each of said pad portions
20 in said adhesive film-aligning-and-forming step; and
bonding each of said bonding members, which
are supplied in the bonding member~aligning-and-
supplying step, to each of said pad portions by melting
said bonding member so that each of said bumps is
25 formed of said bonding member and so that each of said
bumps is bonded to each of said pad portions.
a method of producing an electronic part with

bumps according to the first aspect of the invention,
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bunps according to the first aspect of the invention, 2 7 APR 2004 -6-

wherein the thickness of the adhesive filmis nade to be not less than 5
pmin the adhesive filmform ng step. According to the third aspect of the
5 invention, there is provided a nmethod of producing an electronic part

Wi th bunps, conprising the steps of:- gelectively form ng adhesive filmon
each of a plurality of pad portions provided on said electronic conponent,
whi ch form rheseperfloe neldi oynéswec§i nget hedheidfvel €climoniscmedaparent in a
medi cal fluid containing imdazole derivative which is adsorbed on netallic
portions andswiieh lesnothamsdrivediontper edbasivehéd lmtiammting metal lic
portions; aligning and supplying a bonding nenber onto 15 said adhesive
filmformed Brekkach of said pad portions in said adhesive

fil maligning-and-formng step, which aligning and supplying are perfornmed
by use of both of an 2F¢ehiHgI nbekthavihgrépeaPagtpoLt tdhs capabl e of

al i gni ng and. suppl yi ng sai d bondi ng menbers and an 20 aligning squeegee
capabl e rﬁﬂﬁ%ﬁ}g%fé bR figt FreRbeY 39efng omeahadopénpPigdpeircoss; and
bondi ng each .of sai d. bondi ng nmenbers, which are supplied in the bonding
nenber-aligﬁ%ﬁf%ﬁﬁﬁl%dﬁ%¥9?%btgt%%Tp?o Eﬁ@ﬁerlgﬁiggﬁaétﬁBFtpéﬁs by

mel ting 25 said bondin nber so that.each of said_bunps is or med of
sai d bondi ng nenberzﬂé%{§%¥ %If%aﬁ%r%fnga?ageSlve £20non' ach ol

a plurality of pad portions preovided on said electronic
component, which forming is performed by immersing the
10 electronic component in a medical fluid containing
imidazole derivative which is adsorbed on metallic
portions and which is not adsorbed on portions other
than the metallic portions;
aligning and supplying a bonding member onto
15 said adhesive film formed on each of said pad portions
in said adhesive film-aligning-and~forming step, which
aligning and supplying are performed by use of both of
an aligning mask having opening portions capable of
aligning and supplying said bonding members and an
20 aligning squeegee capable of moving the bonding'members
into said opening portions; and
bonding each of said bonding members, which
are supplied in the bonding member-aligning-and-
supplying step, to each of said pad portions by melting
25 said bonding member so that each of said bumps is
formed of said bonding member and so that each of said
bumps is bonded to each of said pad portions.

According to the fourth aspect of the



bunps is bonded to each of said pad portions. According to the fourth 27 APR 2004
aspect of the 2 7 APR 2004 _ 7 invention, there is provided a nethod of
producing electronic circuit, conprising the steps of: selectively
form ng adhesive filmon each of a plurality of pad portions provided on a
first 5 electronic part; aligning anrd7supplying a bonding nenber to said
adhesive filmformed on each of said pad portions in said adhesive
filmform nglgveptieel atheekyial pgpivageeachmefthoai @ fpadopardimens 10 of the
first electronic part, each of which pad portions is provided with said
bondi ng nenbetestpphiedcirauihe bondrngimgniike- altiegsi rg-:and- suppl yi ng st ep,
to each of pad portions of a second electronic part, and then overlapping
each of said pad portisfseoftivhéyf frgsmit§ ekbetsioeri ¢ijar tormietdrheadh of said
pad portions of the second electronic part through the bondi ng nenber
i nt er posed t&eP&BERWEEN; OAnHaBoRarRgobai Brovédedpped apdd qsdrti ons of said
first elegtronic part to said overlapped pad portions 20 of said second
el ectronit patEChyoRert PA§tsai d bonding nenbers so that an electric
circuit of said first ehectronic gart i s bonded to another electric circuit
of said second el ectrofit tIpaRe. BRECEPAPAYIPE PhEOPPRNN BSPEET 610 the 25
I nvention, tgg{g 53h8£9¥éd?91% o%gg 8; ggggugkn%aid pad portions
in said adhesive film-forming step;
relatively aligning each of said pad portions
10 of the first electronic part, each of which pad
portions is provided with said bonding member supplied
in the bonding member-aligning-and-supplying step, to
each of pad portions of a second electronic part, and
then overlapping each of said pad portions of the first
15 electronic part with each of said pad portions of the
second electronic part through the bonding member
interposed therebetween; and
bonding said overlapped pad portions of said
first electronic part to said overlapped pad portions
20 of said second electronic part by melting said bonding
members so that an electric circuit of said first
electronic part is bonded to another electric circuit
of said second electronic part.
According to the fifth aspect of the
25 invention, there is provided a method of producing
electronic circuit, comprising the steps of:

_'selectively forming adhesive film on each of

a plurality of pad portions provided on a first
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el ectronic circuit, conprising the steps of: selectively formng ad#e5|ve
filmon each of a plurality of pad portions provided on a first 2 7 APR
2004 -8- electronic part, which formng is perforned by imrersing the

el ectronic conponent in a nedical fluid containing imdazole derivative
which is adsorbed on netallic portiong and which is not adsorbed on
portions 5 other than the netallic portions; aligning and supplying a

bondi ng nenbeletorosacdpadhesivvechi Farinanged sopeedefineis $8i d pad portions
in said adhesive filmform ng step; relatively aligning each of said pad
portions 1Oimhethenfi the eleettonie pamboneachief awiicell cead flpordions is
provi ded with said bondi ng nenber supplied in the bonding

menber - al i gnéogtandisgpphydagedtedert oateaeh wdficpad sperdscansdfora second
el ectronic part, and then overl appi ng each of said pad portions of the
first 15 el esetahlccppertivvhh eadhwbfickaid pad pastirdrsl afn thdeetisecond

el ectronic part through the bondi ng nenber interposed therebetween; and
bondi ng sai doeher| khaedthadmporiilonspofrtdand: first el ectronic part to said
over | apped pad portions_ 20 of said second electronic part by nelting said
bondi ng nenbers so thali@Riepeandi suppdydng of beaidd nd msmbsedta oni ¢ part
I s bonded to apgther electric circuit of said second electronic part.
According toSthe 3FREPLY¥EpEéimoformed on each of said pad portions

in said adhesive film-forming step:;
relatively aligning each of said pad portions
10 of the first electronic part, each of which pad
portions is provided with said bonding member supplied
in the bonding member-aligning-and-supplying step, to
each of pad portions of a second electronic part, and
then overlapping each of said pad portions of the first
15 electronic part with each of said pad portions of the
second electronic part through the bonding member
interposed therebetween; and
bonding said overlapped pad portions of said
first electronic part to said overlapped pad portions
20 of said second electronic part by melting said bonding
members so that an electric circuit of said first
electronic part is bonded to another electric circuit
of said second electronic part.
According to the sixth aspect of the
25 1invention, there is provided a method of producing
electronic circuit, comprising the steps of:
selectively forming adhesive film on each of

a plurality of pad portions provided on a first



25 invention, there is provided a nethod of producing electronic ci rc&i% PPR 2004
conprising the steps of: selectively form ng adhesive filmon each of a
plurality of pad portions provided on a first 2 7 APR 700 -9- electronic
part, which formng is perforned by inmmersing the electronic conponent in
a nedical fluid containing imdazole derivative which is adsorbed on
nmetallic portions and which is not adsorbed on portions 5 other than the
metal | i ¢ poreiensronitgpiny, ardisoppbyniggaibopeirfermenbery to said
adhesive filmformed on each of said pad portions in said adhesive
filmform ngiBrepsSinki Eheaklgatngnandcospppenitng nare meeriferlmgd Uiy use of
both of an aligning 10 mask havi ng openi ng portions capable of aligning and
suppl yi ng safel'bdhting wehBerslandegavatigei nhishueegedsochpablom of novi ng
t he bonding nenbers into said opening portions; relatively aligning each
of said pad PorEtbhS PABLPNEnENE| WBECH| &6t FOKI @dpartedeach Pofr hilsinsh pad
portions is provided with said bonding nenber supplied in the bonding
menber - al T grf g AnbC&Bph'§i R§T&LepC PErTa8BA of pad portions of a second

el ectronic part, and then overl appin ach of said pad portions of the
first 20 el ectronic paf l%ﬁiﬂgeQEH Bngiwanaaa BBP@FgﬁsmﬁmbﬁﬁetcSecond

choct o <, BRLa" JUAUOLLL % DAL DB TERREE, ehnL e BagEd LI etgen: ane
in said adhesive film~forming step, which aligning and
supplying are performed by use of both of an aligning
10 mask having opening portions capable of aligning and
supplying said bonding members and an aligning squeegee
capable of moving the bonding members into said opening
portions;
relatively aligning each of said pad portions
15 of the first electronic part, each ¢f which pad
portions is provided with said bonding member supplied
in the bonding member-aligning-and-supplying step, to
each of pad portions of a second electronic part, and
then overlapping each of said pad portions of the first
20 electronic part with each of said pad portions of the
second electronic part through the bonding member
interposed therebetween; and
bonding said overlapped pad portions of said
first electronic part to said overlapped pad portions
25 of said second electronic part by melting said bonding
members so that an electric circuit of said first
electronic part i;'bonded to another electric circuit

of said second electronic part.
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first electronic part to said overl apped pad portions 25 of said segA%
el ectronic part by nelting said bonding nenbers so that an electric
circuit of said first electronic part is bonded to another electric circuit
of said second electronic part. 2 7 APR 2444 - 10 According to the seventh
aspect of the invention, there is prqyi ded a nethod of producing

el ectronic circuit, conprising the steps of: selectively form ng adhesive
filmon each of 5 a praratdiygofopadepoetenns pepecdedrfonha first

el ectronic part, which formng is performed by imersing the electronic
conponent i rirvernsdieal therd tompacnidedi ai mMazbbe dér prativeenghi ch is
adsorbed on netallic portions and which is not adsorbed on portions 10

ot her than theegipiearis ccporeibnscompigning ahd stippbyprlig a bondi ng menber
to said adhesive filmforned on each of said pad portions in said
adhesive filmform ng SeEpctimeth &Prphnagadhesizappliymngnacecpecifor ned by
use of both of an aligning 15 mask havi ng openi ng portions capabl e of

al i gni ng and® RUpRIi g ehiBeBoper hgenenBerEidad an al fdaisky squeegee
capabl e of ving the bonding nenbers into said openin portions;
relatively i £adPebt: suiHChatiopnt By ons P?GfBFm?%ebﬁirst el ectronic
part, each of which pa ortions is provided with said bondi ng nenber

suppl i ed il%WWﬁF%Hﬂﬁfﬂﬁgd% %?§%T+§n?ﬂ@9%ﬂﬁ@5ubﬁl9iﬁ5d§Fé6,fgﬁld

containing imidazole derivative which is adsorbed on
metallic portions and which is not adsorbed on portions
10 other than the metallic portions;
aligning and supplying a bonding member to
said adhesive film formed on each of said pad portions
in said adhesive film-forming step, which aligning and
supplying are performed by use cof both of an aligning
15 mask having opening portions capable of aligning and
supplying said bonding members and an aligning sgueegee
capable of moving the bonding members into said opening
pertions;
relatively aligning each of said pad portions
20 of the first electronic part, each of which pad
portions is provided with said bonding member supplied
in the bonding member-aligning-and-supplying step, to
each of pad portions of a second electronic part, and
then overlapping each of said pad portions of the first
25 electronic part with each of said pad portions of the
second electronic part through the bonding member
interposed therebetween; and

bonding said overlapped pad portions of said
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each of pad portions of a second electronic part, and then overl apping
each of said pad portions of the first 25 electronic part with each of said
pad portions of the second electronic part through the bondi ng nenber
i nt er posed t herebetween; and bondi ng said overl apped pad portions of said 2
7 APR 2004 - 11 first electronic partjitoe said overl apped pad portions of
said second electronic part by nelting said bonding nenbers so that an
electric cirtuwstotleatdohicsparel ect eahitcopari abpehopded poa tanotsher
electric circuit 5 of said second el ectronic part. According to the eighth
aspect of thet $avénse¢opndt hbeetisnpropededbg meflhadgofapdotanidigg
el ectronic circuit, conprising the steps of: selectively form ng adhesive
filmon eacHt®mbend aopthghl ehyedecpadcpoiricons provieded famsa first
el ectronic part, which formng is performed by imersing said first
el ectroni c cohPpohERRLiF nPar kedf cBPnERdi §ocerPAPAING Lechirdaz Gl cddrti vat i ve
which is adsorbed. on netallic portions and which is not adsorbed on 15
portions ot et $A5A $RECHEt 8L PFELPBLEI BASL -sel ectively form ng adhesive
filmon each of a plurali%¥,of gad Bortlons provi ded on a second
el ectronic part, whi ch®foPhithgdi sPpErEorhBatBy2sPafér 8fn§§aid first
el ectronic component in_said 20 nedical fluid; alignin nd .supplying a
bondi ng nenb%$P?%tlon’ tﬁere is prov18ed a method %? p%o%uc1ngpp ytng
electronic circuit, comprising the steps of:
selectively forming adhesive film on each of
10 a plurality of pad portions provided on a first
electronic part, which forming is performed by
immersing said first electronic component in a medical
fluid containing imidazole derivative which is adsorbed
on metallic portions and which is not adsorbed on
15 portions other than the metallic portions;
selectively forming adhesive film on each of
a plurality of pad portions provided on a second
electronic part, which forming is performed by
immersing said first electronic component in said
20 medical fluid;
aligning and supplying a bonding member to
said adhesive film formed on each of said pad portions
in the first adhesive- film-forming step:
relatively aligning each of the pad portions
25 of the first electronic part, each of which pad
portions is provided with a bonding member supplied in

the bonding member~aligning4and—supplying step, to each

of pad portions of a second electronic part, and then



said adhesive filmformed on each of said pad portions in the first27 APR 200
adhesive- filmformng step; relatively aligning each of the pad portions

25 of the first electronic part, each of which pad portions is provided

wi th a bondi ng nenber supplied in the bonding

menber - al i gni ng- and- suppl yi ng step, _t :fach of pad portions of a second

el ectronic part, and then 2 7 APR 2006 - 12 overl apping each of said pad

portions of @h@riaﬁﬁsngeéseﬁre@ Sapar aw beée%ﬁs%f%&h@ Rag ortions of

the second electronic part through i ng menb I nt erposed

t her ebet weeng1@ddrénbenghpg satd @!@h' a@pggleagaaoggb'r%%n%f Jdigndirst
el ectronic part to said overl apped pad portions the second el ectronic

part by neltsegosdai d1bendongc perbeEsrsaghhaheaBodkgely fen@idycui t of the
first electronic part is bonded to another electric circuit 10 of the

second el ectionecppaed. thecobdtngeh® Eha ninth aspect of the invention,
there is provided a nethod of producing electronic circuit, conprising the
steps of :5sel ectively bonding adhdsbvertiappednpedchoafichs afplueal ity of
pad portions provided on a first electronic part, which formng is
performed byfirameeténgrenid parst tel eetidoniverdeppedepad moa miediscal fluid
cont ai ni ng i ndazol e derivative which is adsorbed on nmetallic portions and
whi ch i s notchdsbebeeiceond2elpetrpons pekhér byhaslthagnsiedld konpumg ons;

members so that an electric circuit of the first
electronic part is bonded to another electric circuit
10 of the second electronic part.

According to the ninth aspect of the
invention, there is provided a method of producing
electronic circuit, comprising the steps of:

selectively forming adhesive film on each of

15 a plurality of pad portions provided on a first
electronic part, which forming is performed by
immersing said first electronic component in a medical
fluid containing imidazole derivative which is adsorbed
on metallic portions and which is not adsorbed on

20 portions other than the metallic portions;

selectively forming adhesive film on each of
a plurality of pad portions provided on a second
electronic part, which forming is performed by
immersing said first electronic component in said

25 medical fluid;

aligning and supplying a bonding member to

said adhesive film formed on each of said pad portions

in the first adhesive- film-forming step, which



selectively form ng adhesive filmon each of a plurality of pad porti%ZJWRZM&
provi ded on a second electronic part, which formng is perfornmed by

imMmersing said first electronic conponent in said 25 nedical fluid;

aligning and supplying a bonding nmenber to said adhesive filmfornmed on

each of said pad portions in the firgt adhesive- filmformng step, which

2 7 APR 200L - 13 aligning and supplying are perforned by use of both of

an al i gni ng anask ihayidih @Qgﬂpn&rﬂyréf@@eﬁp@%@ ¥y uakigai pgrandssuppl ying
sai d bondi ng menmbers and an  aligning squeegee capabl e of noving the

bondi ng nenter %15 griitryy s gk oReRimy ReEtivnsporel absvehyaBl gpEng each of
the pad portions of the first electronic part, each of which pad portions

i s provided aliitdnisaj carkkDneigel FEmdes a sdippbh@ng | Methberboadingn

menber - al i gni ng- and- suppl yi ng step, to 10 each of pad portions of a second
el ectroni c pdritgnianyg squwesyeay erd pgpl e Lachv diig sahe paddpogt memsent t he
first electronic part with each of said pad portions of the second

el ectronix pate tdeiclgpariend ol ngomenber i nt er posed t her ebet ween; and 15
bondi ng said overl apped pad portions of the first electronic part to said
over | apped pad portionglajfivaley secognieg ecaconet phetpbyg pertingssaid
bonding nenmbers so that an electric circuit of the first electronic part

i s bonded t&fakditherl Mite@ e WirkauiRart, each of which pad

portions is provided with said bonding member supplied
in the bonding member-aligning-and-supplying step, to

10 each of pad portions of a second electronic part, and
then overlapping each of said pad portions of the first
electronic part with each of said pad portions of the
second electronic part through the bonding member
interposed therebetween; and

15 bonding said overlapped pad portions of the
first electronic part to said overlapped pad portions
of the second electronic part by melting said bonding
members so that an electric circuit of the first
electronic part is bonded to another electric circuit

20 of the second electronic part.

In the methods, it 1is preferred that the
thickness of the adhesive film be made to be not less
than 5 pm. Further, each of the methods may comprise a
step of regenerating the adhesive film having been

25 already formed in the adhesive film-forming step so

that the adhesive film may have adhesion.

BRIEF DESCRIPTION OF THE DRAWINGS




20 of the second electronic part. In the nmethods, it is preferred t hat! T ABR 2004
t hi ckness of the adhesive filmbe nmade to be not less than 5 pm Further,
each of the nethods may conprise a step of regenerating the adhesive film
havi ng been 25 already forned in The adhesive filmformng step so that

the adhesive filmmay have adhesion. BRI EF DESCRI PTI ON OF THE DRAWNGS 2 7
APR 204& - 14 Fig. 1 is adrawing f expl ai ning an enbodi nent of a

met hod of formng the @gagshvgsfglggagﬁbgtkgg %%8?Q%nh%ﬁﬁ% ion. Figs. 2Ato

2G are drawi ngs for explaining an di ment a net’hod of form ng the

bunps rel atiggpb@imtAe bRVENHERRoAFLY: f3rhind $HAWMARGSHUW 1Y 13, secti onal
shape of the solder bonding portion relating to the invention. 10 Figs.

4A and 4B argeﬂg@thgﬁofQheegﬂbghﬁﬁag_ the first enbodi ment (sol der
ball -printing) of aligning and supplying onto the adhesive filmthe sol der

balls relating to therigeenthono Fcgsre5ArandndB Foe @u@iangs dlan
explaining 15 the second enbodi nent (adsorbi ng mask) of aligning and
suppl yi ngSonembotiémadhesitve fiekhothefsabdainbalkhe belatsi re e itthe to
i nvention. Figs. 6A and 6B are drawi ngs for explaining the first
enbodi ment othe&pinvéngiche seni conduct or
Fig. 3 is a drawing showing a sectional shape

cf the solder bonding portion relating to the

invention.

i 10 Figs. 4A and 4B are drawings for explaining
‘the first embodiment (solder ball-printing) of aligning
and supplying ontc the adhesive film the solder balls
relating to the invention.

Figs. 5A and 5B are drawings for explaining
15 the second embodiment (adsorbing mask) of aligning and
supplying onto the adhesive film the solder balls
relating to the invention.
Figs. 6A and 6B are drawings for explaining
the first embodiment of mounting the semiconductor
20 device produced in accordance with the solder bump-
forming process relating to the invention.
Figs. 7A to 7D are drawings for explaining
the second embodiment of mounting the semiconductor

device produced in accordance with the solder bump-

25 forming process relating to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

By use cf the drawings are explained a method



20 devi ce produced in accordance with the sol der bunp- form ng procesg7 AH‘NU
relating to the invention. Figs. 7A to 7D are drawi ngs for explaining the
second enbodi nent of nounting the sem conductor device produced in
accordance with the sol der bunp- 25 form ng process relating to the

i nvention. DETAI LED DESCRI PTI ON OF FHE:sPREFERRED EMBODI MENTS By use of the
drawi ngs are explained a nethod 2 7 APR 2004 - 15 of producing an

el ectroni ¢ par tp medinc bunpsn anteanothec paet hedtbf bpmpduendgaantékect roni c
part in which the electronic part with bunps is connected to another

el ectroni ¢ peathalichf gsredeubstrateckectrdnia Peyt int Weiehatdeshown steps
for formng adhesive filnms 3 relating to the first enbodi nent of the

i nvention. |sleRgropiareashowntBtlepspafifoeanngctednts 29cthAewafer 1 is
transferred froma wafer pad- formng step S11 to an adhesive-filmform ng
step 517. 1CEtWReh ¢ Hea Bt epaCiS1aS andSWRFLIERE ®&Fer is subjected to: an
ashing treatnment step prior to_plating S12 which aching treatnment 512 is
performed to renove org%nfég'shb%?%ﬁ%e@?easﬁaﬁpréﬁﬁ??n§°§téﬁrg}@gfor
removing fat; .a rinsing step S14 for washjng_the wafer with water; and 15
n pi okl ng AUFRSIE 1518 cfl FRoF EHBY vkt oF el ALERE CHRRESFGEL Gimi ng ot ep
517, the adq§§iv5 Jélglgnis Ifogmed on eachhof connectign %ads 2 provided
on the wafer 1 Ich TS an e?ec%?bnlcaﬁgrf,ogﬁdsfﬁgﬁ © § I&ﬁ&ﬁning step
518 the waf Ef:gurﬁpss d’f@' neﬁ’w%@fe?yighgransferred from a wafer pad-

forming step S11 to an adhesive-film-forming step S17.

10 Between the steps S11 and S17, the wafer is subjected
to: an ashing treatment step prior to plating S1Z2 which
ashing treatment 512 is performed to remove organic
substances; a fat-removing step S13 for removing fat; a
rinsing step S14 for washing the wafer with water; and

15 a pickling step S$15 for pickling the wafer. In the
adhesive-forming step $17, the adhesive film 3 is
formed on each of connection pads 2 provided on the
wafer 1 which is an electronic part, and then in a

draining step S1B the wafer is drained, whereby the

20 adhesive film 3 is formed. In this case, it is
possible to omit either of the ashing step S12 and the
fat-removing step S13 according to the surface
cleanness of the wafer pads, and there may be such a
case as to omit both of the ashing step $12 and the

25 fat-removing step S13 by optimizing the conditions of
the pickling step S15 performed after the fat-removing
step. Thus, after the wafer pad-forming step S11, the

wafer is transferred to the adhesive film-forming step



20 adhesive film3 is forned. In this case, it is possible to om t2 &iAPR 004
of the ashing step 512 and the fat-renoving step S13 according to the
surface cleanness of the wafer pads, and there may be such a case as to
omt both of the ashing step S12 and the 25 fat-renoving step S13 by

optim zing the conditions of the pickleirg step S15 perforned after the
fat-renmoving step. Thus, after the wafer pad-formng step S11, the wafer

i s transferngdllo the eubessvefdicd ncieoamhagssiepkep?, APRI20D4n- thé while

t he good surface cleanness is kept, and then the adhesive film having a

t hi ckness ofadimsivsstilanhambowy aStphekgesoraddnat shsanthanFegous. Since
the NI film_ 22 is prevented, because of the_adhesive film from5 being in
contact witP 3 eokF oseNeedads paeveularFygsudn 8snerygea, Nit fhéBomes
unnecessary to formAu filmon the Ni _filmby electroless replacenent

pl ating whi ff AS BT$YSWERd priossdiedcrof preveRPeAyvEn&i bRy dAEPBN of the N
film anq?at the sane tine it becones unnecessary to 10 Iggg&ly coat only

the Au fil mREYH tHCHYICE &t p? i RPFhGSt RFoBBR BEPF I AY ¥asSk<and a

squeegee. regards the nmethods of formn t?e adhesive.film3, one of
e ot hods 53 POTEY DOARTOTE s A0ePT L8P A T hnyS, GRTBRASTERE MRme of t he

orotet 15 Bees by SUNG, SEEEE LSTLIUELCRL oLy L, o,
formed by usg Gf Wwah oy LG aELLTHSEVEnPIngNehB1 dRZQLei dRr byathye as to be
Ni film, and at the same time it becomes unnecessary to
10 1locally coat only the Au film with flux by screen-
printing through a printing mask and a squeegee.

As regards the methods of forming the
adhesive film 3, one of the methods is to use DOCCOAT
(transliteration) which is the name of the product

15 produced by SANWA RESEARCH INSTITUTE Co., Ltd. in
Japan, and another method is shown in JP-A-6-152120 in
which the adhesive film is formed by use of such a
characteristic of an imidazole derivative as to be
selectively adsorbed by a metal surface although it is

20 not adsorbed by an insulator film. However, in order
to temporarily fix a sclder preform large in volume as
in the case of the invention, it is necessary to
provide adhesive film having a large thickness which is
not contemplated in the prior arts. For example, in

25 the cases of using DOOCOAT (transliteration) produced
by SANWA RESEARCH INSTITUTE Co., Ltd. as preflux and of
the usage disclosed in JP-A-6-152120, it is good for

the adhesive film 3 to have a thickness of about 1 pm



sel ectively adsorbed by a netal surface although it is 20 not adsorbed75$pP7ML
an insulator film However, in order to tenporarily fix a solder preform
|l arge in volune as in the case of the invention, it is necessary to
provi de adhesive filmhaving a |arge thickness which is not contenpl ated
in the prior arts. For exanple, in _.23+the cases of using DOOCOAT
(transliteration) produced by SANWA RESEARCH | NSTI TUTE Co., Ltd. as preflux
and of the atsage: dicacimsed | WoJErér f-4H2A 20empbrasi@oodikafhg whe adhesive
film3 to have a thickness of about 1 pm27 PP PL 17 at the maxi num
However, whérellenpdraviny 4 idiagederbabt Zebavihgnaadbameven mat, liess than
about 0.1 mm it is necessary for the adhesive filmto have a thickness
of at |east 13 pmearspreferabtye nodhtesget hahmabouhabe5apmwhithusssi n t he
i nvention, in order to provide the adhesive filmhaving this |arge
t hi ckness, tHerd&t ikeasldoptidtl andephobfesebirt pdtf Least hbahokbowtng neans:
(1) prolaonging aerriod,of time of formng the adhesive film3 at |east 5
times (, that™is, ThitS eHsttlEe 1pveRhiPRs) 1ASCFERE &S RIE¥AEEntNEnal peri od
of time; (2)_raisin .freatnent tenperature up to 40C or nore to thereby
formthe adﬁgﬁgﬁfWéﬁfh%Wn V%?ﬁtﬁ?ﬂEn%@%?e Bﬂgcb§?sﬁerF8FﬁFndsthe adhesi ve
filmformn t 17 b 15 use of olutjon of ~an i,m dazol e derivative
having a c%§%¥%§f§§%fﬂ%%Qﬁ %ﬁf%%ﬁﬁgsff?%n£g?f?8}ZRV1P90WFFHQF of the
I m dazol e dqwf“ﬂﬂfgﬁéﬁﬁ¥%érhtgg&fégfé¥xtime of forming the
adhesive film 3 at least 5 times {(, that is, at least 5
| 10 minutes) as long as a conventional period of time;
(2) raising a treatment temperature up to 40°C or more
to thereby form the adhesive film thick in thickness;
and
(3) performing the adhesive film-forming step S17 by
15 wuse of a solution of an imidazole derivative having a
chemical structure or composition different from that
of the imidazole derivative used in the preflux
productioen.
In the above case (3) are preferred the
20 following chemical structures: 1,3-benzimidazole having
at 2-position a substituent which is one selected from
the group consisting of (a) a substituent having
polyether bond such as polyoxyethylene (- (CH2CE20)n-:n=
2~20) etc., (b) a substituent having thiol bond such as
25 alkylthiol (R-S~), (c) a substituent having a portion
where a salt is formed which consists of first-grade

amino greoup and an organic acid or inorganic acid, (d)

alkyl substituent having an organic acid substituent



production. In the above case (3) are preferred the 20 foll ow ng cﬂgﬂ‘)@amm'
structures: 1, 3-benzim dazole having at 2-position a substituent which is
one selected from the group consisting of (a) a substituent having

pol yet her bond such as pol yoxyet hyl ene (-(CH2CH2O) n-:n= 2-20) etc., (b) a
substituent having thiol bond such asi25-al kylthiol (R S--), (c) a
substituent having a portion where a salt is forned which consists of
first-grade samheyraoupy brteanl oryanl ky Acsdl beninoagadi etaci dan@d) al ky
substituent having an organic acid substituent 2 7 APR 2044 - 18 such as
al kyl phenol @) ditky|couFomi toactdereel; aRdrtiier, t ae cegbrAat Lba t hereof.
Further, as regards the conposition of the solution of the im dazole
derivative GRERPIH IR ?hventidniubicnl ofibhei snpdereirederhvehivs 5

provi ded by m xing 2--al kyl 1, 3-benzim dazole, derivative with chelating
agent or soltif iﬁ%th%c%%%ﬁ%&?%@'aﬁeﬁ?luﬁ&o?ebérﬁéefﬁérﬁﬁewaﬂFﬁglégent or
the soluhility-accel erating. agent ed [n the above case, it is preferred
to use o%% 6Péﬁ5f§35ﬁ?yd%ﬁg}%gng'igﬁ§ﬂyit _B?nﬁﬁWédgéPiEted from the group
consisting of . 4 1 nocar boxylic.acid such as_etyl] enedi am netetra- acetic
aci d, inino|%ﬁﬁ£?3§%gﬂ%ﬁ€ﬁr§%¥%%%%%? a%%%ﬁy?ﬁlﬁﬂ#ﬁ%lgﬁgyétc., (b) salt of

am nocar boxld ce1 cl s Ak Az onesof L kphi ey ek aly o BAIBILUAL CapRET 19

and ni ckel, (c) amnosuifonic ac such as taurine, aFt confaining
chloride ionuch, Ag, ANTORL A chd P 8, agent used in the above

case, it is preferred to use one prepared by combining
| 10 any two or more selected from the group consisting of
(a) aminocarboxylic acid such as etylenediaminetetra-
acetic acid, iminodiacetic acid, tryptophan,
phenylalanine and estc., (b) salt of aminocarboxylic
acid and any one of alkaline metal, ammonium, copper
15 and nickel, (c) aminosulfonic acid such as taurine, ({(d)
salt containing chloride ion such as ammonium chloride
etc. The preferred concentration of the chelalting
agent or the scolubility-accelerating agent varies in
dependence on adhesive film-forming conditions (such as
20 period of time and temperature) and intended film
thickness. For example, in a case ¢f the salt
containing chloride ions, good results are often
obtained when the concentration of the chloride iron in
the solution is adjusted to become in the level of 3 to
2% 200 ppm.
After forming the adhesive film by use o¢f the
DOOCOAT which is one kind of the imidazole derivatives,

solder balls are supplied and located onto the



etc. The preferred concentration of the chelalting agent or the
solubility-accel erating agent varies in dependence on adhesive
filmformng conditions (such as 20 period of time and tenperature) and
intended film thickness. For exanple, in a case of the salt containing
chloride ions, good results are often,gohtained when the concentration of
the chloride iron in the solution is adjusted to becone in the level of 3

to 25 200 ppmnddtesn fpads ny tdenadhesinedf ki ghbynesgdatbsthe DORCOAT
which is one kind of the im dazole derivatives, solder balls are supplied
and | ocat ed ®nt ol hehe G i rsd9emibodieeht oaf padss2sepphyphavimdedoa,t h the
adhesive film 3. In the first enbodinent of this supplying nmethod, there
is used, as ok isn Fed, 285 shoethbd EbgprPBi ng mehaost epmpfrilsdeat i ng a
bal | -aligning mask 5 above the 5 wafer 1, and noving the solder balls 4 on
the ball - altihmisieresk Botatdugha abstleahegnbngombbat Soseosk the sol der
balls 4 may be |ocated on each of the connection pads each provided with
the adhesi ve&'#§¢mB. aMé mevtRy thet fohdet balissfabe tbeshewd-in Fig. 3.
In Fig. 3, 10 the adhesive filmis formed on the Ni film22, and it s
noted that rfolEEEiTRShor t TlorCvelaf dFagcenee adResthats enm 3fi $hkeor med
because Cu onﬁﬁi cqnductor 11 conpected thereto is _protected by an

i nsul ator fiimaRt %éi;ﬁ ARAR TACEFES 98, eBGhdBRnRARIEPINESTASHI vi ng

pressure t()égg%sﬁgékypgg%igeé'&P{guggeaadhesive film 3. The cross

section of this state is shown in Fig. 3. 1In Fig. 3,
| 10 the adhesive film is formed on the Ni film 22, and it
is noted that no excessive portion regarding the
adhesive film 3 is formed because Cu or Al conductor 11
connected thereto is protected by an insulator film 10.
Then, as shown in Fig. 2C, by downwardly
15 applying pressure to the solder balls 4 through a
pressing plate 7 so that each of the solder balls may
become 1in pressure contact with the adhesive film, each
of the solder balls is temporarily fixed onto the
adhesive film 3. Then, the aligning mask 5 is removed
20 as shown in Fig. 2D, flux such as, for example, liquid
flux being sprayed onto the solder balls through =a
flux-applying device 9 so that the solder balls may be
coated with the flux as shown in Fig. 2E, and the
reflow of the solder balls is performed, as shown in
25 Fig. 2F, in a N, furnace so that the solder balls 4 may
be metal-bonded to Ni or Cu of the connection pad,
whereby the solder bumps 19 are formed. After that, as

occasion demands, the residue of the flux is removed by




pressing plate 7 so that each of the solder balls may beconme in pressUARR 2004
contact with the adhesive film each of the solder balls is tenporarily
fixed onto the adhesive film3. Then, the aligning mask 5 is renoved 20 as
shown in Fig. 2J, flux such as, for exanple, liquid flux being sprayed
onto the solder balls through a fl ux2applying device 9 so that the sol der
balls may be coated with the flux as shown in Fig. 2E, and the reflow of
the sol der Eding iderd oraeayn abn shogn 2@. 251Fi ghi2Fcaga, abiX2 furnace so
that the solder balls 4 may be netal-bonded to Ni or Cu of the connection
pad, wher eBAIUE 8 dere bilpsiadl acempos edon APf ethehadheaiveoféadsi on
demands, the residue of the flux is renoved by 2 7 APR 200 - 20 washing it
as shown in 1A £° X2 nlt May cazgee HYux adpaseEhgrinkichertcafb conposition
of the adhesive film_ 13 so that if may have flux characteristic, it is
possi bl e t o BT R ¥9 SOHbpt Y8 nbt St epPPIvEnadhksPve Bhei pANE3iNAVi ng t he
fl ux character) sti.c may, hav f exanple, the foll ow ng chem cal
structuréﬁa df%?zugéﬁﬁ%%WQiﬁhﬁ {iﬁxt%%ggﬂﬁﬁ?EéFtéFrﬂEVU?gVSf 59F0si ti on-
substituted -henzi,m e havi at _2-position__substituent including
a portion mﬁ%?gﬁgggm H%g??%#?ﬁﬁpﬁog@%T%%a%oﬁ§¥§?gu6? ?Paé?;grade am no

o e oA Lol (h Ol endOL98RI £o POLE- 800 20 ¢ 20 COAROP S LHOD

> . -
i ncl udi ng hal ogen 10on, particular oride rron, m nat abl e

shape. By usidikdhe@cies] ve-bihmdBaa SONE a0} Dggt hese_gheri¢al, structure
and/ or conposition,

substituent including a portion where a salt is formed

10 which consists of first-grade amino group and an
organic acid or inorganic acid, and (2) a composition
including haleogen ion, particularly chloride iron, with
an eliminatable shape. By using the adhesive film 13
containing these chemical structure and/or composition,

15 oxide film caused on the surface of each of the solder
balls can be removed because of the flux characteristic
of the adhesive film itself, whereby the flux-applying
step can be omitted. As regards the solder balls,
lead-free solder (such as Sn-Ag-Bi base solder and

20 etc.) may be used.

By the above steps, a wafer with the bumps,

that 1s, a electronic part with the bumps is completed.
Naturally, before the completed wafer with the bumps is
mounted to another electronic part such as, for

25 example, a substrate, the wafer is cut to unit chips,
and a protective film may be formed, as occasion

demands, on thé surface in which the bumps are formed.

In a case where the metal conductor 11 is



_ _ 77 APR 1004
15 oxide filmcaused on the surface of each of the solder balls can be
renoved because of the flux characteristic of the adhesive filmitself,
wher eby the flux-applying step can be omtted. As regards the sol der
balls, |ead-free solder (such as Sn-Ag-Bi base solder and 20 etc.) may be
used. By the above steps, a wafer witRlihe bunps, that is, a electronic
part with the bunps is conpleted. Naturally, before the conpl eted wafer
with the burpddescinBuneed 6 Brevheedekétthr enisaifact esudly dsirdeor 25
exanple, a substrate, the wafer is cut to unit chips, and a protective
filmmay be ¥d+tFEOESEs (ocEasi BHaMBeRandS, WBn orhacsenf,adds metdlch t he bunps
are fornmed. In case where the nmetal conductor 11 is - 21 nade of Cu and
i s provided ﬁ??ﬁuﬁtgﬁfFP@FeﬁPFdeéP@éethﬁHEﬁe§§ it figr eoesgsl &Y 10 um or

nore), the t al gﬁgductor doeg not di sappear. even if it is eroded by the
sol der, and FPSbaBORES pBREi BFePEGOBRFL PPRE 1PdENItRg OB idf thife TIITTHINGN 22 and

t duce the petal . cor itself int |y with the pads 2, ont
cach of vhi ChL DRGNS EReaRReEPdetpi PRP Ul ThE MBFAdd BRI Noxt . the
first enbodi . Lyi . t | der, ball's ontq th ti ds 2
on' cach of 10 En-PRESRANALT U LR FRESPRERat ng ™l BREN MIGMGY (o

f d i L ngd [ 3 kng. t [ 4 d 4B. In.Figs. 4A and 4B
< Shown i 1 DATRIT ERG ATTGRI GG OFIML Reled: REr T6ANRE A8y o the

?ngning mask 5. On tﬁ@x%@f%Belf5§sgrgﬁhgﬂihﬁngo%%gdsh%%fyiﬁg lpe22 and

solder balls onto the connection pads 2 cn each of

10 which the adhesive film 3 relating to the invention is
formed is explained while referring to Figs. 4A and 4B.
In Figs. 4A and 4B is shown in detail the aligning of
the solder balls 4 by use of the aligning mask 5. On
the wafer 1 is previously formed the Ni film 22 and the

15 adhesive film 3, and the aligning mask 5 is located so
that the location of the aligning mask 5 may properly
correspond to that of the wafer. 1In the aligning mask
5, there are provided non-opening portions 5a, opening
portions 5b each having such an opening size as the

20 soclder balls can pass through the opening portions, and
protrusions 5c¢ for supporting the non-opening portions
5a so that the non-opening portions may not contact
with the adhesive film 3.

As shown in Figs. 4A and 4B, since each of

25 the protrusions 5c¢ is narrow in width and is spaced

sufficiently apart from the adhesive film 3, the

aligning mask 5 is prevented from contacting with the

adhesive film 3 even during the sliding of the aligning



15 adhesive film3, and the aligning mask 5 is located so that the 27 APR 2004
| ocation of the aligning mask 5 may properly correspond to that of the
wafer. In the aligning mask 5, there are provided non-opening portions 5a,
opening portions 5b each having such an opening size as the 20 sol der
bal | s can pass through the opening pordd ens, and protrusions Sc for
supporting the non-opening portions 5a so that the non-opening portions
may not cont®®$k i vhicheshddéspvesf pemt8rmas ShowdoicatRings théA and 4B,
since each of_ 25 the protrusions 5c is narrowin width and is spaced
sufficientl y2bpaingroaskhd aahespee, f Whersbyt hbeaki guicng snask fears
prevented fromcontacting with the adhesive film 3 even during the sliding
of the alignitRlt 27haPrRahesyvapRipnod is2prapsdkraedhipon sidhdineg ito
per f or ned forhIOCfting t he aligning mask 4 in place, whereby there occurs
no fear that"%He H@hEIPVB2FKI i3 PS FPARSPer F88 hARdIbdhefedach afhe
al i gni ng dras 5._O_course, he_heiggt of each of 5 the protrusions 5c is
made to be sultfiRT@M T2 PArgef 1FhBACENECt BEaPW LG o5t vhe aiedkness of
the N film he th'cines of the adhesiye film.23 and the  .foreseen
defl ection éﬁéﬁ%yé%ﬁ ?%%é oﬁggﬁgn?%gFBSrFﬁéﬁ¥§§§s %) ?ﬁ@ tHi ddss of the
non-openi ng POr 40, RRc ke 80) Y5t Ele! DafEEN @ F995CG 234 R Strenath of the
foreseen deflection amount of the non-opening portion
Sa.
10 The thickness of the non-opening portions 5a
is adjusted in such a degree as the strength cf the
whole of the aligning mask 5 is maintained and as the
total value of the height of the protrusion 5c¢ and the
thickness of the non-opening portion 5a is in the same
15 level as the diameter of the solder balls 4 and
preferably is about 0.9 times the diameter of the
solder balls 4. 1In a case where the total value of the
thickness of the non-opening portion 52 and the height
of the protrusion 5c 1s extremely larger than the
20 diameter of the solder balls 4, a plurality of solder
balls 4 come to remain in some of the opening portions
5b, that is, the excessiveness of the balls 4 occurs.
In another case where this total value is extremely
smaller than the diameter of the solder balls, non-
25 aligned solder balls 4c come to apply force to the
aligned balls 4b, there occurs such a fear as the

solder balls come to bé peeled off when the adhesion of

the adhesive film is not sufficient, with the result




whol e of the aligning mask 5 is nmaintained and as the total value Jfféﬂéﬂm‘
hei ght of the protrusion 5c and the thickness of the non-opening portion
5a is in the same 15 level as the dianeter of the solder balls 4 and
preferably is about 0.9 tinmes the diameter of the solder balls 4. In a
case where the total value of the thipgkness of the non-opening portion 5a
and the height of the protrusion 5¢c is extrenely |larger than the 20

di anet er of thet stiaefabhalts df supblyahdtyhef ssdider babakl scéucene to
remain in some of the opening portions 5b, that is, the excessiveness of
the balls 4 Twdratal |velkmtderteasehivheness ho§ tbeahcmabpenisgext remel y
smal l er than the diameter of the solder balls, non 25 aligned solder balls
4c cone to APV EForee andthee hgighedobathe Wbottrheienobcumsysbeh a fear
as the solder halls conme to be peeled off when the adhesion of the
adhesive fildf i'"hicteaff§esems Wendizeeresupf preprRo2des ba2ds that the
failure gypﬁ%yiqgethe.solder bal |l s occurs. The total value of the

t hi ckness’ of** ot ope g1 HofEteon SHGRdIthRedheRgheroP Lt R&SPr 6€r usi on

5¢c may be i étgaé@ﬂg qugl.as the dianeterho tge,sol er balls 5 4,
however, in thi SRASET HHce Phe o anet ePObrN8aRACB# NIt hBTEFENIAG por t i ons

5b eyl he di f th | d bal | s 4,
non?grigﬁédqﬁkgf§§% é%ﬁr cr%ééxgb%%ﬁfa?+fg§t§fc%ng%ag?zgﬁggénoﬁntS_in 2
cl earances defified hetwe, e&(%}lgeglﬁcgnfglpai% gngo&gi&ggagﬁgnlarrr]l%upl%rt ion Sb.

Thus, when this total valu
in a clearances defined between the aligned ball and

10 the opening portion 5b. Thus, when this total value is
about 0.9 times the diameter of the balls, the aligning
state of the solder balls becomes good.

The diameter of the opening portion 5b needs
to be in such a large value as the sclder ball can

15 readily pass if, and at the same time needs to be not
more than the predetermined upper limit thereof so that
a superfluous ball may not contact with the adhesive
film 3. The appropriate range thereof varies in
dependence on the diameter of the balls actually used.

20 However, in a case where the diameter of the solder
balls 4 is in the range of about 200 to about 500 pm,
the diameter of the opening portions 5b is selected
preferably in a range from 1.15 times the diameter of
the solder balls to the sum of the diameter of the

25 solder balls and 50 pm. In a case where sclder balls
each having a diameter less than the above range are
used, the diameter of the opening portions 5b is

selected in a range from about 1.1 times the diameter
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about 0.9 tinmes the dianeter of the balls, the aligning state of the

sol der balls becones good. The dianeter of the opening portion 5b needs to
be in such a large value as the solder ball can 15 readily pass it, and at
the sane tinme needs to be not nore than the predeterm ned upper limt
thereof so that a superfluous ball -m&y not contact with the adhesive film
3. The appropriate range thereof varies in dependence on the dianeter of
the balls actlalhy ekder 2oeHosever abbntalcaseimher ehehdidimameter of the
solder balls 4 is in the range of about 200 to about 500 pm the dianeter
of the openitfIRFti ondO%eVes: skhecsrallpretbradigmefiea pdngdef rom 1. 15
tinmes the dia e solder balls to the sumof the dianeter of the

er of_ _t
25 sol der mﬂ%ig%ﬁmP%%#% CFHES cakRewRere sBEdEifBArMd tyesdh shagilg a

di ameter |l ess_than. the abave range are used, the dianeter of the opening
portions Sb%%fgikﬂﬁﬁnEQF??aﬁ 7 ahgECEPBnT 3Bolie Sk11PFrFES SERe 3@Cafkbter 2 7

AR 2001 5 Jiked A QgL haboLh2 fagbout Lo LS Lo diameter
fggrgg;gst2%> H%éng%%¥38%%§£?§;?h?ﬁﬁggkﬁég éE38§?2L2$tPLgung;PEegagglder
rovi ded wi th both of T naih par i Fon Ba Por Beening ot RESLOAG PRSI 4
and S|idingHMHHi@m&a@%iﬁ”pé&@ygﬂtEngéPepHEEﬂng the solder balls
4 and sliding portions 6b for preventing the main
10 portion 6a from contacting with an aligning mask
region, in which the opening portions 5b are arranged
two-dimensionally, and from contacting with the solder
balls 4a, 4b etc. having been already aligned. Namely,
each of the sliding portions éb is formed to protrude
15 from the one side of the main portion 6a toward the
wafer 1 in a direction vertical to the sliding
direction shown by the arrow in Fig. 4A (, i.e., in the
upper-and-down direction of the paper of Fig. 4A). The
protrusion height of the sliding portions 6b is set to
20 Dbe less than about the half of the diameter of the
solder balls but more than an amount by which each of
the balls 4a, 4b having been aligned is protruded from
the aligning mask 5. For example, when the diameter of
the solder balls is about 300 um, the protrusion height
25 of the sliding portions 6b is preferably about 130 um,
and when the diameter thereof is about 200 pm, the
protrusion height thereof is preferably about 80 um.

In a case where the protrusion height of the sliding




10 portion 6a fromcontacting with an aligning mask region, in whilch AR Q04
openi ng portions 5b are arranged two-dinensionally, and from contacting
with the solder balls 4a, 4b etc. having been al ready aligned. Nanely,
each of the sliding portions 6b is forned to protrude 15 fromthe one side
of the main portion 6a toward the waf&r -1 in a direction vertical to the
sliding direction shown by the arrowin Fig. 4A(, i.e., in the

upper - and- doPE b PREt PBnisf nPRelpapekhan Fhg. PRAf. ofh&hepddtamediesn hei ght
of the indinﬁ gortiogé 6b ii set to 20 be | ess than about the half of the
di ameter of Phe-"SofatfehaPRilBut RBFelERanTAANaRBART Byawdicmesssh of the
bal I s 4a, 9bthavin? been ﬁ%bgneg.is.ﬁrotruded from the aligning mask 5.
For exanpl e, CWheRCt het BF a T 20 IPERE SEPEEFSBall §OTESabGuUPUSE0 TR t he
protrusion hei 2 the_slidin ortions 6b i.s preferably about 130
urn, and WH%%QE%E %?g%%tgraghtggogdgg Séoﬁﬁezﬁélﬁngoﬁﬁéonpﬁ@tHusion hei ght
thereof is prefer 8 I .case, where.th rotr.usi on hei ght
of the s||§di{fgé2’ ﬂ%@ggﬁ%rﬁgg@iggr e 0AEeRL PV BRED Pase e idle hal T of
t he di aneter a 4_bu ess:t.h t e dj. ter

t her eof thefig%I%gfigg%ggaggugéggeog Egheggf% g§§ﬁ9?§e6ggdlgg% alls 4 at

the edge of {he P@EELPOEhLONtAR Eoldek Ba11LNe GOENGLPQL! i defined by
both of the lower face and vertical face of the main portion 6a), with

the result theddibg sekdeenbal | srdrenerapint @hke urEaHIELIE alched.
Further, in this unfavorable case,
when pushing the non-aligned balls 4c¢, the edge of the
! 10 main portion 6a applies downward force to the non-
aligned solder ball 4c, so that there occur such a fear
as the non-aligned balls 4b are damaged and/or as an
excessive, non-aligned solder ball 4c is forced into
the opening 5b with the result that a plurality of
15 solder balls 4 are forced into one of the opening
portions 5b to thereby cause the failure of the
aligning. Thus, the protrusion height of the sliding
porticn 6b needs to be less than about the half of the
diameter of the solder balls 4 but more than the value
20 by which each of the balls 4a, 4b having been already
aligned is protruded from the aligning mask 5. The
aligning mask 5 may be made of Fe-Ni-based alloy strip,
and the aligning squeegee may be made of hardened
carbon steel. Further, it is preferred that a rounded
25 portion is formed at each terminal corner of the
sliding portions 6b so that the aligning squeegee may

smoothly slide on the aligning mask.

In the production process of producing the



when pushing the non-aligned balls 4c, the edge of the 10 nmain portioﬁzgéPRzma
applies downward force to the non- aligned solder ball 4c, so that there
occur such a fear as the non-aligned balls 4b are damaged and/or as an
excessive, non-aligned solder ball 4c is forced into the opening 5b with
the result that a plurality of 15 sol d&& -balls 4 are forced into one of the
opening portions 5b to thereby cause the failure of the aligning. Thus,
the protrusi ot e ghemBE. t he BEFEMAG PPEFLPeR . 6BCcreads nto tive thess t han
about the half of the dianmeter of the solder balls 4 but nore than the

val ue 20 by TSRt AR hobf thReaBhEF§CRaC L 4B RRaRARG SBEEN falieadd/odl i gned i s

protruded fragmthe. aljgning mask_ 5. The_ _aligning mask 5 may be nade of
Fe- Ni - based %.?o@eég?%p?% gﬂﬁ ?ﬁégﬁFiEﬁ#ﬁgl§&ﬁéégeé°nﬁﬁlﬁé & tof har dened

b t eel [ f t hat d 25 ti is f d
i oach tor el CeaTRE? YT RERELTFRERG Bor £ Pondoanogo RIS thEPH gning.
I |.Lgni k., In.th ducti
rocess of prbduer o i hesat Rort 80801885 BelTRcr Bllie Bt becomes
i bl e, j t P; L on. of hesi.Qn,of, th dhesi fil
Bl or the ey Gh i THHE Zor aer Thar ) bt 2B el o BBtk Ry e T

REPer SN SoRh bacs bRl L gl Y8 PPN gl o
to al so onthd herptessiotg stepssheunsifpligiedC ahl LRI $eCRsRs
easy to perform the production of the bumps.

} 10 Next, a second embodiment of the invention
regarding the supplying of the solder balls onto the
connection pads 2 each provided with the adhesive film
3 is explained below while referring to Figs. 5A and
SB. In the second embodiment, as shecwn in Figs. 5A and

15 5B, the sclder balls are aligned, adsorbed and
transferred by a vacuum adsorbing mask 23 and are then
shifted onto the wafer 1. Alternatively, before the
solder balls 4 are mounted onto the wafer 1, it is
possible, by use of the aligning mask 5 and the ball-

20 aligning squeegee 6 both located above a plate for
alignment, to previously align the solder balls in the
aligning mask 5. 1In this case, the solder ball-
aligning step can be independently performed in
parallel with the transferring steps of adsorbing and

25 transferring the solder balls 4 from the aligning mask
6 by use of the vacuum adsorbing mask 23 and shifting

the sclder balls onto the wafer 1, whéreby there occurs

such an advantage as a total period of time necessary
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the production steps are sinplified, and it becones easy to performthe
production of the bunps. 10 Next, a second enbodi nent of the invention
regardi ng the supplying of the solder balls onto the connection pads 2
each provided with the adhesive film 3 is explained below while referring
to Figs. 5A and 5B. In the second entfodiment, as shown in Figs. 5A and 15
5B, the solder balls are aligned, adsorbed and transferred by a vacuum
adsor bi ng na%%r %h%nﬁr%?%CPH%ﬂ C&Rj PredlEREENERe WARSTLDET  AMBE@Mat i vel y,

before the | der . bal | s 4 untgd onto_the wafer 1, it is possible,
by use of th% %?Fﬁﬁ?ﬂgtﬁﬁsﬂ SQQﬁ dSéIPaéésaﬂl8ﬁlﬁ&esd@ééﬁﬁb 6 both

| ocated above,a plate for % E reV|ogst al i n the solder balls
in the alighing nas® Basky Eaéélgpﬁ IsBRgEr SbBRY- &IF&ﬁPhg step can

b d den f d th the t f f
aﬁs'or”b.eﬁé”and%% Bedner 7, rrigotREnEor B “hafrang fﬂ%%%séﬁre%?%&m Sk 6
b fg t k 23.and i,ft l.d bal | t
Che wat or> 1 CUREr by Fhare BRCErEY Shch An aAvaht K36 180 Ja TSR Bor i od of |

time necessaéahgszv@PfaiQO ?ho&?rcgﬂ ?OgHﬁthgﬁ %$q %e Shor t ened.

Further, when adsorbing t I gnhed so vacuum
adsorb|ng n3§$cg§10ﬁh@uﬁih@”h”ﬁeﬂ?@& §n”§M1Eﬁ 2he0 513ds@uWbed) Ly adsorbi ng

the aligning mask 5, it becones 5 possible to nount each of the sol der
balls 4 ontwdhes adheséveeéhl sndrwetihedtocadsi pgrary 1devi ation of
Further, as a modification example of the
i 10 embodiment shown in Fig. 5, the solder balls 4 having
been aligned and adsorbed onto the vacuum adsorbing
mask 23 may be immersed into flux and thereafter may be
shifted onto the wafer, which brings about such a merit
as to simplify the flux-applying step shown in Fig. Z2E.
15 Then, an embodiment of a method of mounting a
semiconductor package (semiconductor device) with the
bumps preoduced in accordance with the above-explained
embodiments is described while referring to Fig. 6.
Namely, after the bumps 19 have been formed on the
20 wafer 1, the wafer is cut into individual chips, the
kind thereof and the production number thereof etc.
being applied to each of the chips, a protection film
being formed as occasion demands, whereby the semi-
conductor package 17 {, i1.e., semiconductor device) 1is
25 produced which is an electronic part. On the other
hand, on a substrate 15 which is another electronic
part to be mounted, connection pads are already formed

and are coated with flux 12.



| ocation during a period in which the aligned sol der balls 4 have bekhAPR 2004
shifted onto the wafer 1. Further, as a nodification exanple of the 10
enbodi ment shown in Fig. 5, the solder balls 4 having been aligned and
adsorbed onto the vacuum adsorbing nask 23 may be imrersed into flux and
thereafter may be shifted onto the-wafte, which brings about such a nerit

as to sinplify the flux-applying step shown in Fig. 2E. 15 Then, an

enbodi ment of a nethodT%WSnD@ﬁt?ﬁ@ahln§eh¥@oﬁ§&é?§rbp@@ﬁaé@ (§éﬁﬁ@onductor
device) with the bunps produced in accordance with the above- expl ai ned
enbodinents%%Fcﬁ%ﬁ%t%éanmﬁteS?%%%@F?HQtPé Fﬁgkaee ﬁ@ﬁépyn &Fﬂ@ﬁ t he

bunps 19 have bee rmed on the 20 wafer 1, the_wa is cut in
individualtﬁ%%ﬁféait % ha t?%r%%?nﬁﬁHlPﬂepﬁﬁédﬁétFBﬁtﬁGnﬁéthﬁéPéof etc.

bei ng appl i t ch_of the chips, pro iIm b forned as
occasi on derghds’* %%e?%% ?ﬁ@@ eﬁ? t%% aH§F§ gﬁcaégéslﬁ

sem conduct eviLte) roduced which. is a ectr |c part On the
ot her hztscnd%rlo?q aéés:ub%ltéa IEi) mgaﬁg?ﬂérggl%éc ro%%c part to be

t ed, N&eet dwth fl 12. 2
gDZgReZOOC?- 28<£T <§9ﬁ aé%%g%éﬁgg?hégéo gergggﬁgégfg?%§ﬁlcﬁg are ?érned

on the sem Gt 4 g PES k@Q@h(§€HéEOQQU§B8&n Qﬁvkﬁé) kg, onto the
connection pads 18 coated with flux are fornmed on the substrate
15 as shown in 5 Fig. Mtﬁngnt&eﬂo@ymeﬁatb@gfblﬂﬂﬁhgb@bhd@fr heps
relating to the invention at the side of the substrate
10 15 is described while referring to Figs. 7A to 7D.
Namely, after forming a conductor pattern of the
substrate, adhesive film 3 is formed on each of
connection pads 18, as shown in Fig. 7A, by use of the
same methed as in Fig. 1. This method of forming the
15> adhesive film 3 is similar to the method of forming the
adhesive film on the wafer 1, that is, by replacing the
wafer 1 relating to each of the above-described steps
by the substrate 1, this method is provided. Further,
steps of supplying each of the solder balls 4 onto the
20 adhesive film 3 and coating the solder balls 4 with
flux can be performed similarly to the case of the
method relating to the wafer 1, as shown in Fig. 7B.
For example, in a state in which no electronic part is
mounted on the substrate 15, the solder balls 4 may be
25 mounted by the method shown in Fig. 2. Further, in
another state where other electronic parts had been
already mounted with the result that the alighing mask

5 interferes with the other electronic parts, it may be




sem conduct or package 17 and the substrate 15 are connected to each] dtARRI004
as shown in Fig. 6B. Next, an enbodi nent of form ng solder bunps relating
to the invention at the side of the substrate 10 15 is described while
referring to Figs. 7Ato 7D. Nanely, after form ng a conductor pattern of
the substrate, adhesive film3 is fo2®ed on each of connection pads 18,

as shown in Fig. 7A, by use of the sane nethod as in Fig. 1. This nethod

of forning tARCATAdHesISR ¢ Maupsing meahodoshaennénhbdsst H8rni ng t he

0 cach of 1A GtV REHH bblF STRPRIDRY ERCOSHOSErAROLE, Lhis Mot hod |5
20" adhesi ve FITH S HRGE CUAT L L HEY S0l BEFSPaPPe 4 ERhLnp] ERecan bo
Chown 1n F oot B E GRS Phe CSoalEo PR hht chlhD BPeGt T GRIEpart is
rothod stowt TH g B R Kot RS Sont RETIRTS ot GnePa SERSFCELEct ronic

part's had been oalieadye ronatedoni tholbe Losh! Lothal Lhssabhanipg msk 5

interferes wwth the other electronic parts, 1t may - 29

adopted to useid ey nawdting sBhDOSL§HOVr i PaEkdge 24 band RBrhBgwhi ch the
adsorbed solder balls is transferred and shifted. After thus locating the

sol der bal | ;nck adH@wr hien stihst dod@idds, A 4ReBr tB86! dehiconductor
chip 17 and the semiconductor package 16 are mounted at

10 the predetermined locations on the substrate 15 through
adhesive films 3 used as a temporarily fixing agent.
After that, by making them pass a reflow furnace (not
shown in the drawings) to thereby heat them, the
connection pads 18 of the substrate 15 are metal-bonded

15 to the pads of the electronic parts 16, 17. Then, the
residue of the flux 12 is removed by rinsing as
occasion reguires.

Next, the handling of the adhesive film 3
used in each of the2 embodiments is described below.

20 The adhesive film 3 used in the methods embodying the
invention loses the adhesion due to the drying thereof
caused with the lavse of time or caused by heating etc.
Thus, within a period of time in which the formed
adhesive films do not become dry, it is necessary to

25 locate each of the solder balls 4 on the adhesive film.
Once the solder balls are located, the solder balls 4

- are fixed and there occurs, even if the adhesive film

becomes dry, no fear that the solder balls 4 are peeled




5 paste 21 is fed, as occasion demands, to the substrate 15 or to th%7ﬂyR2mL
el ectronic part such as the sem conductor chip 17 and the sem conductor
package 15 by a nmethod not shown in the draw ngs, and then the

sem conductor chip 17 and the sem conductor package 16 are nounted at 10
the predeterm ned | ocations on the sul¥trate 15 through adhesive filns 3
used as a tenporarily fixing agent. After that, by nmaking them pass a

refl ow furm§£}(4Rﬁln%H5%% FhePRROHE AW AQsYhEBePRePBBy €li€at them the
connection ds .18 of . the substrate 15 are netal -bonded 15 to the pads of
the el ectromitc g&tis 4%, 19355nBRe ' Ehea F8Si B0E SPTFAEI Phx R i s renpved
by rinsing as, occasion requires.. Next, the handling of the adhesive film3
used in eacﬁqﬂeﬁ%%?eﬁb i ment 7759868k FoBETRE oﬂg L3@eTHEPSG esi ve film 3

dinth { dyi ' ti I, to th
rying ther 40T O SRl Gl EH Enb FaPereor DFibood”chleod By haht g erc.
Thus, w tdhi I j j Leh. d dhesi fil d t
bacore dry, 1T o hataeeary 15 D5l Redt RIcSCRERr PRE SOPGRR TGN 4 on the

adnesive 148 iy eriwoa deonbal Lecar el orgtedy blesserdgedhalds 4 are

fixed and there occurs, even If the adhesive econes dry, no fear
that the solwere bald sadhés ool 84 7r AR 28d- (30+hakf idur ipg trhe

transportation thereof and etc. ~Further, in a case where, after the
form ng of theer fadhiasg venéitay=neconshgetabhempati ¢drotrelybiBingpses
adhesicn), whereby the sclder balls 4 can be located
i 10 properly.

Further, the connection member used in the
invention is not limited to the solder balls but may be
formed to be preforms each having a cylindrical shape
or the shape of a prism.

15 According to the embodiments described above,
since it is possible to supply solder balls each having
a necessary volume without being limited regarding the
area of each of the electrode pads, the volume of each
of the solder balls can be freely designed. For

20 example, by supplying only one solder ball having a
diameter of about 150 um onto the pad having a diameter
of about 300 pum, the height of the bump can be adjusted
to be about 30 pm, or the height of the bump can be
also adjusted to be about 300 pm by supplying a solder

25 ball having a diamster of about 400 um onto the same
pad as described above.

According to the invention, since each of the

solder balls can bz surely located onto the previously




prior to locating the solder balls 4, the adhesive film5 is once madel #APR 2004
have a drying state, and thereafter it 1is coated wth alcohol etc. to
thereby be softened so that the adhesion nmay be regained (, that is, after
perform ng the regenerating treatnment for regaining the adhesion), whereby
the solder balls 4 can be located *03iroeperly. Further, the connection
menber used in the inventionis not limted to the solder balls but may be
formed to befpFegdradheathentiing aheyei Adrbcangbhapbousr sthd shape of a
prism 15 According to the enbodi nents descri bed above, since it is
possi bl e to UMY E| deredal| 3L et haviag saldecebsapy ¢6nuibe wit hout
being limted regarg%ng the _area of each of the el ectrode pads, the vol une
of each of TH sbP f2FVBarPLIeER Bel¥Feel y designed. For 20 exanple, by
suppl ying only one solger bal | having.a diangter of about 150 pmonto the
pad having a di aneter 6¥t%%BUta%6@f§h?gtﬁa hefghPVERtERE bEAPC€an be

dj usted . tobe about 30 the height of bur b

) ust ed 2o HEHBOTE 500" RnPBy A UBRI STROSA Sbi BBF DSTRAI FoRavFNgPa di anet er
f about 40 h deseri ~_According to th
Cnventi on. St hCS Eag of "L Ra b e Bk DL EAnE B2 SLFBF) e ACRd Bnt o ¢ he

previously 27 ARR 2904. 81oa1 107480 adhesiye{LLML,bOBEGI S brought  about

such an advantage as each of the forne er bunps be
operation, it becomes possible to surely form the

solder bumps.



made to have uniform volunme. Further, according to the invention, singé7A%?Nm‘
there occur no problens caused in the prior arts such as failure in
adhering the solder balls and the losing of the solder balls due to
excessi ve sweeping operation, it becones possible to surely formthe

sol der bunps. 2 7 APR 200 - 32 WHAT é? CLAIMED TS: 1 A nethod of
produci ng an electronic part with bunps<conprising the steps of:

sel ectively fighadngg g*“fﬁiy filmon each of a plurality of pad portions
provi ded on said electronic part; aligning and supplying a bondi ng nenber
onto said adhesive filmforned on each of said pad portions; and bondi ng
each of said bonding nenbers, which are supplied in the bonding

menber - al i gni ng- and- suppl yi ng step, to each of said pad portions by nelting
said bonding nenber so that each of said bunps is forned of said bonding
menber and so that each of said bunps is bonded to each of said pad
portions, further | Sd L: I J oradisinadhesi ve
films has %Ieteri;%)fr:r%gpgcg(ij {?jf egFSb@Haaerfg%g‘é&@? F%irﬁgﬁgﬁuggbﬁrm@ng tghe adhesi ve
film a step of regenerating said adhesive filmso that said adhesive film
r egai nstapedadhesi on. 2. A nethod of producing an el ectronic part with
bunps, conprising the steps of: selectively form ng adhesive filmon each
of a pl ural igeyecivepaibrpint 2mashesivelinioo eathgdiaipleraidy cbape ARAFENS whi ch
forming is perforned by imersing the electronic part in a fluid

cont ai nj-Bgidel Hrgabe d8Fdni@pbie whi ch is adsorbed on

aligning and supplying a bonding member onto said adhesive film formed on
each of said pad porlions; and

bonding each of said bonding members, which are supplied in the bonding
member-aligning-and-supplying step, lo each of said pad portions by melting said
bonding member so that each of said bumps is formed of said bonding member and
so that each of said bumps is bonded to each of said pad portions,

further comprising, in a case where adhesion of said adhesive films has
deteriorated due to an elapse of time after forming the adhesive film, a step of

regenerating said adhesive film so that said adhesive film regains the adhesion.

2. A method of producing an electronic part with bumps, comprising the
steps of.
selectively forming adhesive film on each of & plurality of pad portions
provided on said electronic pan, which forming is performed by immersing the

elecironic part in a fluid containing imidazole derivative which is adsorbed on



2 7 APR 2004 netallic portions and which is not adsorbed on portions ok AR 2004
than the netallic portions, aligning and supplying a bondi ng nenber onto

sai d adhesive filmformed on each of said pad portions; and bondi ng each

of said bondi ng nmenbers, which are supplied in the bonding :
menber - al i gni ng- and- suppl yi ng step, to3gach of said pad portions by nelting
said bonding nenber so that each of said bunps is fornmed of said bonding
menber and so that each of said bunps is bonded to each of said pad

_ i h of sal | sai d pad
P e = bnf ARG B ot g o R B e P s ve

film a step of regenerating said adhesive filmso that said adhesive film
r egai ngpariengidhesi on. 3. A nethod of producing an electronic part with
bunps, conprising the steps of: selectively form ng adhesive filmon each

of a pluralidiyredy Bad sBBELIrRNS boRBRYI rdefbencsty gaidleiHaspmi flmparmedwtt ch
formng is perforned by iimersing the electronic part ina fluid

cont ai ni nq i,m dazol,e derivative which is adsorbed on netallic portions and
whi ch ipsa‘%’o?f st?d@&agé)&’r%?ﬂsp&npi ons other than the netallic portions;
aligning and supplying a b.ondi’%g1 menber onto said adhesive fi gm formed on
each of sai coqneingeech ohsaidmredinaregmeis wWhirhsargpiypRlgdar 15aPPdNted by
use of both of an aligning mask having openi ng portions capabl e of

al i gni ngeatdr-stipping 88c-sabglyendiepotoreaiiesis o gaadrpativgabpgnatogsgek
capabl e of noving the bonding nenbers into said opening portions; and 2 7
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ortions by nelting said bondi ng nenber, sp that each of said bunps is
Por med &% tr{eaie@cﬁdﬂ%a%b@%é% gRged fo each Dfosalg padeporhons, dl

further comprising, in a case where adhesion of said adhesive films has
deteriorated due to an elapse of lime after forming the adhesive film, a step of

regenerating said adhesive film so that said adhesive film regains the adhesion.

3. A method of producing an elecironic part with bumps, comprising the
steps of:

selectively forming adhesive film on each of a plurality of pad portions
provided on said electronic pari, which forming is performed by immersing the
electronic part in a fluid containing imidazole derivative which is adsorbed on
metallic porlions and which is not adsorbed on portions other than the metallic
portions;

aligning and supplying a bonding member onto said adhesive film formed on
each of said pad portions, which gligning and supplying are performed by use of
both of an aligning mask having opening portions capable of aligning and
supplying said bonding members and an aligning squeegee capable of moving the

bonding members into said opening portions; and
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so that each of said bunps is bonded to each of said pad portions, furlth8FR 200k
conprising, in a case where adhesion of said adhesive filns has
deteriorated due to an el apse of tinme after form ng the adhesive film a

step of - regenerating said adhesive filmn so that said adhesive filmregains
t he adhesi on.

bonding each of said bonding members, which are supplied in the bonding
member-aligning-and-supplying step, to each of said pad portions by melting said
bending member so that each cf said bumps is formed of said bonding-member and
so that each of said bumps is bonded to each of said pad portions,

further comprising, in a case where adhesion of said adhesive films has
deteriorated due to an elapse of time after forming the adhesive film, a step of

regenerating said adhesive film so that said adhesive {ilm regains the adhesion.






