WO 2010/030052PCT/KR2008/006008 1 [DESCRIPTION] [Invention Title] = CLEANING JIG OF
CAPILLARY. FOR WIRE BONDING, CLEANING DEVICE OF CAPILLARY FOR WIRE BONDING,
METHOD FOR FABRIERTING THEREOF AND METHOD FOR CLEANTRESERE“MIE samE
[Technical Field] <1>The present invention relates to a cleaning jig of a capillary for wire bonding, a
cleaning device of a capillary for wire bonding, a method for fabricating thereof, and a method for
cleaning a capillary using the same, which can remove pollutants in the capillary without separating
the capillary from a transducer at the time of performing the wire bonding work using the capillary for
wire bondin Dﬁ%@ d Art] <2>Generally, a wire bonding process among processes for fabricating
a semicondygtaredemigengais an interconnection between a bond pad of a semiconductor die and an

electrically condu%ﬂﬁmerﬁgeﬁ)ﬁg@ggéﬁ aggg'dﬁﬁ'!g} géﬁ})ﬁ@thﬁh@’ﬂ% p@’%@%g S)Focess.

semiconductor chip’are conne of lead frame orming the wire b

<3>The wire\BBadig I8 cHidle BB Bloirdlbdike e FOR BB Ghs Wird idR0er ANBIUdes® digBharge tip
that forms a:halt incawing; atraaggucer body that includes an transducer to generate ultrasonic
energy, a transducer horn that is coupled to the transducer body to transfer the ultrasonic energy and
determines 4 trabel 6?’515\}i?é%nd a capillary that is coupled to the transducer horn to perform the wire

bonding.and a wirgrguitingertereiuiiedischarge dip isedpled tdong sideef the-wiferbender and the
transducer pody is coupI?d to a bgnd,head Further, Iihe transducer Od)é" the trans ueer porn, and the
capillary ar@3EtHd 8s & fEHEE gy%ﬁlgsé)r%bﬂ/.cé‘ﬁﬁi Uhro¥estifor raliicAfing?a TemiConductor
package, afwing bonding bevicé, isanded toecbmhelctran iextemal corpettion pathoef the paokage such

3;22; L‘?S"’i‘géfﬂj‘@;ﬁ%fn?’égg‘?‘g %!g E@éﬁ*ﬁi@t% Printed SreHiLRRArd. £IC (Ml aR.nRYYpuiRMt pad or a
from a transducer at the time of performing the wire bonding work using the
capiliary for wire bonding.

[Background Art}

<2 Generally, a wire bonding process among processes for fabricating a
semiconductor device means an interconnection between a bond pad of a
semiconductor die and an electrically conductive patiern of a substrate by a
gold wire, etc. In other words, pads on a semiconductor chip are connected
to leads of lead frame by performing the wire bonding process.

3> The wire bonding is achieved by a wire bonder, wherein the wire bonder
includes a discharge tip that forms a ball in a wire, a transducer body that
includes an transducer to generate ultrasonic energy, a transdacer horn that
is coupled to the transducer body to transfer the ultrasonic energy and
determines a trace of a wire, and a capillary that is coupled to the
transducer horn to perform the wire bonding and a wire cutting. Herein, the
discharge tip is coupled to one side of the wire bonder and the transducer
body is coupled to a bond head. Further, the transducer body, the transducer
horn, and the capillary are defined as a transducer assembly.

<d> In a process for fabricating a semiconductor package, a wire bonding
device is used to comnect an external connection path of the package such as
the lead frame, a ceramic circuit substrate, a printed circuit board, etc.

with an input/output pad or a die by using aluminum, gold, copper, etc.



WO 2010/030052PCT/KR2008/006008 2 <5>The capillary, which is an essential component of the
wire bonding device, is used in the wire bonding process using the wire bonding device. <6> A
configuration SYAFEEIEry will be briefly descried. The capillary is coffifHEQBLYWAindrical body
-whose inside are formed with micro holes. <7>Herein, the micro hole inside the capillary receives a
ball bonding wire having a diameter of 1.0 mil to 1.3 mil (1 mil is 1/1000 inch). <8> The micro hole is
shaped to have a cone form whose caliber becomes smaller toward the tip side and a lower-end tip of
the micro hole is called a chamber. <9>Hereinafter, the transducer assembtlgl/ according to the related

art will' Bz described'SvifiiPetefiNee B fe BtcBnGarsHheRdramiRgace odricie 14478 sRig sy for
schematicatlyvexplaining:tieitiatisducer dsséimblyracessdindgnp the relaicshadink|Gev2ds.a combined

perspegtive view of a capilany n she sransducer, assembly peogrding g fhe felated art and F1G. S s a
view for explaining a wire ba IFormation state 6f the cgpi ary in the transducer assembly according to
the related e#pi!lams shownlikemal Ditre tdnsducerl absémvheaccording ter thd vetatbdralh is

configured 1 inglyde.a transducer 1, a transducer 2, a transducer horn 3, and a capillary 4. <12>First,

the role of the transducer 1 is to generate ultrasonic energy for wire bonding.Of course, the transducer
1 is cofiiected to &HigH fretfiferity Bsditator BcigeHsrateritiassnfeoraves, @ ball bonding

wire having a diameter of 1.0 mil to 1.3 mil (1 mil is 1/1000 inch).

<g> The micro hole is shaped to have a cone form whose caliber becomes
smatler toward the tip side and a lower—end tip of the micro hole is called a
chamber .

<0 Hereinafter, the transducer assembly according to the related art will
be described with reference to the accompanying drawings.

<1 FIG., 1 is a side view for schematically explaining the {ransducer
assembly according to the related art, FIG. 2 is a combined perspective view
of a capillary in the transducer assembly according to the related art, and
FIG. 3 is a view for explaining a wire ball formation state of the capillary
in the transducer assembly according to the related art.

<li> As shown in FIG. 1, the transducer assembly according to the related
art 1s configured to include a transducer 1, a transducer 2, a transducer
horn 3, and a capiliary 4.

<12 First, the role of the fransducer 1 is to generaie ultrasonic energy
for wire bonding. Of course, the transducer 1 is comnnected to a high
{requency oscillator 5 tp generate ultrasonic waves.

<13> The transducer 2 1s connected fo one side of the transducer 1.
Therefore, the ultrasonic waves generated by the transducer 1 are transferred
to the transducer horn 3 along the transducer Z.

<td> The transducer horn 3 is connected to the transducer 2 and its diameter
becomes small toward its end so that the ultrasonic energy can be
concentrated at the end.

<i5> The capillary 4 through which a wire 6 penetrates actually performs the

wire honding and is fixed to an end of the transducer horn 3.



<13?The transducer 2 is connected to one side of the transducer 1. Therefore, the ultrasonic waves
generated by the transducer 1 are transferred to the transducer horn 3 along the transducer 2.
<14>The tranStREEUHHINZ is connected to the transducer 2 and its diaffetdsBeEs8esmall toward
its end so that the ultrasonic energy can be concéntrated at the end. <15>The capillary 4 through
which a wire 6 penetrates actually performs the wire bonding and is fixed to an end of the transducer
horn 3. WO 2010/030052PCT/KR2008/006008 3 <16>In order to perform the wire bonding process, a
wire 6 is formed of in a ball %see r(ﬁerence numeral 6a of FIG. 3) form at the end of the wire 6 of the

capillaty 4 through theHigh V81t d Hitchi g8 7 £ 15°9¢HE HiPEBTtacts"aRdl BrasstdBelariof chip
under contrel bf ld Wisecboatlingndevicesta tréastsr e ubilasonic enetgy dadadowae end ©fithg capillary

4. When hg% é;:s c%BP!iFadrP; %tn ?h%aghtiggeb%ll IS %?Psed &PSggaPri@arily bonded to the pad. <18>The

0
capillary 4 is drawn out fro l|lor|mary Jlgndlng o forth a Wire "loop having a predetermined trace

and thé’wire loop ishthért Coriatietistoadigudsba leardrarheabyhrarsendadagnstichdfondy iThe above
operation isyrgpeatedsaveral imesdorepnngct the Ragdhof the,sgmicanductor,chinip apextgmal
connecton gl & pgceqe, =T U poran of i caplay . yich e bl s fotned s
primarily honded to the pad.
<18 The capillary 4 is drawn out from the primary bonding to form a wire
ioop having a predetermined trace and the wire loop is then connected to a
lead of a lead frame by a secondary stitch bond. The above operation is
repeated several times to comnect the pad of the semiconductor chip to an
external connection path of a package.
<t9> The tip portion of the capillary 4, in which the ball is formed is
contacted/pressed to the lead of the lead frame at the time of performing the
primary bonding and the secondary bonding and is in the high voltage
discharge state.
<20 As a result, the tip portion of the capillary 4 can be easily polluted
by soot during the wire bonding process and a surface of the tip portion
contacting the lead frame is attached with plating slimes, such that
weldability is degraded at the time of performing the secondary stitch
honding, resulting in rapidly degrading bonding performance and 1lifespan of
the capillary.
21> Therefore, when the bonding performance and iifespan of the capilflary
are degraded during the wire bonding process, as shown in FIGS. 2 and 3, the
capillary is replaced with 2 new capillary in the transducer horn 3 and as
shown in FIG. 3, the wire 6 is formed in a ball (8a) form at the end of the
wire through the high voltage discharge.
<22 At this time, companies using the capillary recvcle (clean) the used
producis to reduce cost and use again. Generally, the recycling (cleaning)

capillary is 1/3 the price of a normal product {approximately 1,500 won per a

piece).



contacted/pressed to the lead of the lead frame at the time of performing the primary bonding and the
secondary bonding and is in the high voltage discharge state. <20>As a result, the tip portion of the
capillary 4 canfit?2R&H%blluted by soot during the wire bonding proce KCARHRPE/NEW8 of the tip
portion contacting the lead frame is attached with plating slimes, such that weldability is degraded at
the time of performing the secondary stitch bonding, resulting in rapidly degrading bonding
performance and lifespan of the capillary. <21>Therefore, when the bonding performance and lifespan
of the capillary are degraded during the wire bonding process, as shown in FIGS. 2 and 3, the capillary

is replEced with a RS E5I SN S IS FanRYEEF hafr % and a8 ShAWndint £ 32 1heshafé 6 is formed
in a ball (6a} fasm etetheysind aftheoire teroughtha highMaliagedisehage. ré2aAt thistime,
companies using the cagillag/ée}: cle (flean the used Ergjucts t@}reduce E‘%St and l}.@e agqa'n.
Generally, the fedydiig (c?ga%lﬁg%/crfﬁi B 13 the BREE BFA nbin&RPrOdUS (HpFoxihEiBly 1,500
won per a ptece)pmgmmﬁm5@&:ﬁdmﬁ®0&@36@0&m%>mmugmﬁﬂsaﬁ@mcmpmghase
price, in view oL g1eehpial aspash PIafeihe capilary shovld be (eplaceg: aceaingip, e same
process schedule as a process schedule replacing a new capillary, the capillary Is subjected to a
parameter tUPRHY: By2ilfe SHHE DG (ke carpbfl 895t afér bonding a trial product, a ball shear

test, efew.If it is detgpmingd that the testresuiis: ase Qeochimass Aedvetion.galy be applieds ,
<24>However, in the Wirﬁd bondin accorgl'n%tto the related art, there is a problem in that

managemeft SHiclenty aPthdERETEBE proALTHBTisAhifkiffiaPeiis t8ne patfSHTarice B8 tests, etc.
<25>In othehwdmds hthedeRisrshorld{behperfaimed each time the capillary is replaced. The reason why

the tesis are needed i t thg_capil ' e apsducer, a.resistance yalue up to
the tip§“o§‘>the capillzgy z%oult}/’y @e%gﬁe%%rg%%@a%ydg %(5?8 tr%%gﬁl%}térgﬁege?aﬁnggﬁ S ’hc?u I§i£l 1ei:c%\art}(‘z}rmined in

a control systefitRbasBdervélit o prenoMiEndieid eRinepatedasyigseriforiting thenbshelingpsblasial times at
a primary sgtparameter yalugand-thensdtine primary sel-parameteryalyp needs to he adjysted,

perform the bonding at {%zcondary set parameter value. Therefore, if the capillary is siefﬁarated from

the transdu&8P! SIACE tHECEAT pAFa R TAILE a i cHAHGS AR i is AR LariMy PE a gt the’parameter

values contiimensiyed in a control system to observe if a phenomenon is generated by

performing the bonding several times at a primary set parameter value and
then, if the primary set parameter value needs to be adjusted, perform the
bonding at a secondary set parameter value. Therefore, if the capillary is
separated from the fransducer, since the set parameter values are changed, it
15 necessary to readjust the parameter values continuously.

<26 Meanwhile, when analyzing in detail the wire bonding technology, the
capiliary performs a role of primarily welding a gold wire around a chip and
teading the gold wire to secondarily weld it to the lead frame and then
cutting 1t. At this time, the weldability of the gold wire 1is largely
affected according to the pollution of the tip portion of the capillary.

<27 Generally, an assembly process of bonding several hundred semiconductor
chips i1s performed while one capillary is used up to its set lifespan.
However, among various defects, a welding defect occurs due to the pollution
of the tip portion of the capillary in a semiconductor assembly plant.
Therefore, the pollution of the tip portion of the capillary in a
semiconductor assembly plant causes chronic quality deterioration.

28> FiG. 4 is a view for explaining a capillary cleaning device according



<26>Meanwhile, when analyzing in detail the wire bonding technology, the capillary performs a role of

primarily Weldi%%%bgog\ge around a chip and leading the gold wire to sjg[c’gﬁ%ri%%@g it to the lead

frame and then cutting it. At this time, the weldability of the gold wire is largely aftected according to
the pollution of the tip portion of the capillary. <27> Generally, an assembly process of bonding
several hundred semiconductor chips is performed while one capillary is used up to its set lifespan.
However, among various defects, a welding defect occurs due to the pollution of the tip portion of the

capillary in atgetrpei:cggga cté)raafssembly plant. Therefore, the pollution of the tip portion of the capillary in
a semiconductor assem qy pfaht causes chronic quality deterioration. <28>FIG. 4 is a view for

explainifg a capillafyecleanihigdeviteractoréing ANO20A0/0 300 52P CTTER2008/006008 Ste the
related art. <29zThe qapillary.cleaning gevige-accarding fo the related art, which yses g deyice having

a vibration effect such as vibration of a power toothbrush, uses a scheme that removes foreign

substances Bidheaipsporion (et BEpIfary 4" RAd adREHBIFESIN 7 B3 modntheg itie drfméid film 7 on
a connectiorapember 8 the:diamand.fina 7 meingrfopmegbiy: attaching giamaad powdershaying a

thickness of 1 gm to 10 gm to aéilm using an dge ive, and then vibrating a connection member 8 by
driving a motd .Cﬁlé)rréiﬁ??ﬂgr digmond fﬁ’?’ﬁf) f tlri‘l’éd?b??%ft?ﬁcﬁm&%qam%r?& oW f5HI¥ES having
a thickness pfigentoniOgm antthelfilas aisifiglapmadiheXiven 30zHOWever iheprofiiemsof the

above-mentit%réreld le%:[glpicrll are as folloggvs: the work shauld I,(;\performed B'}/ aghigl*ﬁ[e%\é%ex%ert; the tip

surface of the caplliary may Be Worh dgrio'?ﬁ\%%%ria%.'o% im &ﬁna tﬁgtc eaning process; When the

diamond filndl comteicts the tfp portionmskitheycapitienty; thedomign seivstances to Gesehaoied elose a
capillary holeyinte which:thewite fyis inseried: pid.tbe forgign:substances drop on the chip and a

clamp, which cause Quality deterioration. [Disclosure] [Technical Problem] <31>Embodiments of the

preseritlavention sEIEYE S0 FHEWIERTORE dPthabaBBREBrEMIatEe Ethddfiento ot résent
invention previde sheleianing jigbof @mapilbaryfohigh-level expert; the tip surface of the

capiliary may be worn due to the diamond film during the cleaning process,
when the diamond film contacts the tip portion of the capiilary, the foreign
substances to be removed close a capillary hole into which the wire 6 is
inserted; and the foreign substances drop on the chip and a clamp, which
cause quality deterioration,

{Disclosurel .

[Technical Problem}

<3 Embodiments of the present invention seek to solve one or more of the above problems.
Embodiments of the present invention provide a cleaning jig ofia capiliary for
wire bonding, a cleaning device of a capillary for wire bonding, a method for
fabricating therecf, and a method for cleaning a capillary using the same,
which can remove poliutants in the capillary without separating the capillary
from a transducer at the time of performing the wire bonding work using the
capillary for wire bonding.

[Technical Solution]

<32 According to a first aspect of the present invention, there is provided a cleaning jig for cleaning a

capillary for wire bonding comprising: a brush mounting part that is formed to mount a wire brush for

cleaning the capillary; a suction hole that



wire bonding, a cleaning device of a capillary for wire bonding, a method for fabricating thereof, and a
method for clegpingsafapillary using the same, which can remove pollutanigdiaaeagllary without
separating the capillary from a transducer at the time of performing the wire bonding work using the
capillary for wire bonding. [Technical Solution] <32>According to a first aspect of the present invention,
there is provided a cleaning jig for cleaning a capillary for wire bonding comprising: a brush mounting
part that is formed to mount a wire brush for cleaning the capillary; a suction hole that W'O

2010/030052P € FHER2008/Q06088 61istiprmegkpt aneside okthetrushimosnting patistarsuek foreign
substances qf the capillary; a first joining.hole that is formed at ope side of the brush meunting part to
mount the cléa %g figpb?u%r%ireabohﬁ gJ(ﬁ’é%f(?é;agosﬁeeccgr}}l E;LjoilnsinggI rg?(ea tﬁgt PsnFor?ﬁsg% é?t%) th%eother side
of the brustbrehinting piart toariount thendeahing jepomehe Lgirerbanding: desidena firstittiroagh hole
that Is horizentally fometkiadhe deaniag ighemveen.anesids of the sictign Rolgiargihe jgining hole:
a first magnet member that is Joined to the first joining hole; a second magnet member having a
through grobwe tHat iwjsihedito theaséednd foiriinglisole: bt Moo Az oftsiEformddnkitht FESpELt to the

first through,hele; and a segond thyoughhala that ishenzenially faymed.with sespaekta thesthrough
groove at the other side of the suction hole. <33>Preferably, the brushmountinglg;art is f(?rtrp)ed in any

one of a rectafigifar Ko, BPIGRSIRPOE Cc R hofes: ‘ARH FHIOFAIRFBIGirddfdr grooVess
<34>Preferably, the cleaninggig:efthe: capilaty dagiwirenboindingafirther compisesraserewszhole that

fixes the wire brush member mounted. on the brush,mounti art in 4 dicection intersected with the
through holéin'thé' %@&%ego?ﬁ?e erﬁ}égrﬁ%ll?ﬁﬁﬁg%gg?t %%td éssggésvz?ﬁlé?n%)grf&%ﬂtg#xg}s%e?%ﬁe g:ush
member mountettohittee brbsbugholniing padt threensndhélsonsiv Holke <385 Actdrelingors d Second

aspect of the preseptipvention. there 3 pravided 3,6lganing Jig,of & rapilany far wike boneing

comprising: a wire brush member that is configured of a plurality of wires for cleaning the capillary for
wire bondin§9&nhd a wire brush attaching member for fixing the wire brush. <36>Preferably, the wire

brush attaching member s any amg ofAsleamingting part is formed in any one of a
rectangular hole, a plurality of circular holes, and a plurality of circular
grooves.

<34 Preferably, the cleaning jig of the capillary for wire bonding further
comprises a screw hole that fixes the wire brush member mounted on the brush
mounting part in a direction intersected with the through hole in the side of
the brush mounting part and a screw member that fixes the wire Drush member
mounted on the brush mounting part through the screw hole.

<35> According to a second aspect of the present invention, there is provided a cleaning jig of a
capillary for wire bonding
comprising: a wire brush member that is configured of a plurality of wires
for cleaning the capillary for wire bonding; and a wire brush attaching
member for fixing the wire brush.

<36 Preferably, the wire brush attaching member is any one of a cleaning
jig having a hole or a groove into which the wire brush member is i1nserted
and a cylindrical body into which one end of the wire brush is inserted and
from which the other end thereof is exposed.

<37 Preferably, the wire brush member is made from one of metal materials

such as tungsten, stainless steel, brass, carbon steel, copper wire, steel



Jig having a hole or a groove into which the wire brush member is inserted and a cylindrical body into

which one end,ef 1he wisgsPrush is inserted and from which the other endthegsof s gxpased.
<37>Preferably, the wire brush member is made from one of metal materials such as tungsten,

stainless steel, brass, carbon steel, copper wire, steel WO 2010/030052PCT/KR2008/006008 7 wire
(piano wire), molybdenum alloy steel, and high speed steel (high-strength steel) or at least two mixed
metal materials of metal materials such as tungsten, stainless steel, brass, carbon steel, copper wire,

i )gg_nd a cross

steel wire (Rjang V(ﬁ%@"%?@?,“%z%@éﬁ&‘{?e& 3y @9&%“%%“%‘?%1(“i%B%éﬁeQ%Q1St?(ﬁﬁ

section diameter of the wire brush mémber is formed in 0.005 mm to 0.5 According to a third
aspect of thetpragéht sheehtion, theteds! provideded cedningaievicd P4 eapilanefer iire Betiding

comprising: & clegRingfig 19:accordingdo the first aspect of the.presentiovention, wherei;the brush
mounting part that includes brush holes 11 for mounting the wire brush, the brush holes and the
suction hole&r8"6n K ifiddIportisHBr the Vedtiy jig 207 theFrsti6rtingHbte i §HTEd HEbhe side of
the middle parian, theisecenskjoiningibolelldis forndd aidhei other sitewfithe middlerpedtion, and
wherein the&lgﬁpin Jtlg fyrg;}hnegg comprises a screw hole 18 fonned on a side of the brush hole 11, and
a screw membeér 19 inserted up to the side of the brush hole 11 through the screw hole 18; a brush

member 30 that is mounied, ap thebiushhole kL andfixedyihe sriewsmamiel 1hanthadiste of o

magnet member 21 that is inserted into the first joining hole 13 to be joined to the Cleanin%ﬂ;i{g 10 and a

second magFE@iBNTBEY (PRSI CERBH o ReaRRg iR dhiffg HoiRe 1 (3D ETEiAMITo thE CIB%RY
jig 10 but is farmedivith @dmagnetushendherihremgh gracvd:2 Bashthe sameédineasithe iy stirrtdeonad
through holes 15 and 16. Preferably, the middle portion of cleaning i fol with :
orush nole 1AM e S R BC Boond (e R o Bt R BRI iBre e
the portion féprmed wittnethaderoShnatildie pertahaustionchisiaing ke Kosrheayd gidbyetas sidg of the

bottom surfaggief-theclaaning.dig.freferabivithe brushdhelanblids: founed ivr 1ectangularn helge af WO
2010/030052PCT/KR2008/006008 8 plﬁrali%/_of 1(;{irgular r:ﬁles fn%$ plulr;%%i ?L%ﬁo&poles 1%,
which verticAlysheiirate i SRR BRI ind iy Sr 8IS 4 CA1 G RN, thE e LG SEo Ry
magnet mentiBersk2dsianet@Reard thade mbamydne thé arssintarivini-eobait(EhyCln) wmgnetabe ak and a
odymium (N¢:Ee:B) magnehdhat i & FeGPHl BRsed aenehae aSesiieraser MagReling jig 10 and
a second magnet member 22 that is inserted into the second joining hole 14 to be joined to the cleaning tig
10 but is formed with a magnet member through groove 23 on the same line as the first and second
through holes 15 and 16.
Preferably, the middle portion of the cleaning jig 10 formed with the brush hole 11 and the
suction hole 12 is formed to be lower ithan both sides thereof, having a step, and the portion formed with
the brush hole 11 and the suction hole 12 has a concave groove 17 at a bottom surface of the cleaning jig.

Preferably, the brush hole 11 is formed in a rectangular hole, a



<42>Preferably, the brush member 30 is made from one metal material of tungsten, stainless steel,
brass, carbongtpahGRRREr Wire, steel wire (piano wire), molybdenum ajiey gteshsangdzigh speed steel
(high-strength steel) or a mixed metal material ofsmore than two metal materials of tungsten, stainless
steel, brass, carbon steel, copper wire, steel wire (piano wire), molybdenum alloy steel, and high
speed steel (high-strength steel). <43> According to a fourth aspect of the present invention, there
is provided a method for fabricating a cleaning device of a capillary for wire bonding comprising a
cleaning jigthatinglydes a brushholg ikl fanmauating.a ywireybrishsand enstetien hale Rifer sucking
foreign substances of the capillary, which are formed at.a migdlef ortign of the cleaning jig 10,a first
joining holevﬁttbc%lf”oi?ﬁﬂ%aéeﬁ@m% n@'[‘%%i%é%ffﬁ/hi%eisgiéirrl?néd at one side of the middle
portiony1a second jdaing ilele 1ketd bejoimed te@rstomadanagnbemebiber? Zavhichigdorpied at the
other side of the middle portion, first throug les ed fromt [ 32, which are
formed at bath sides of t%estgg%grlfg j%%’nlaﬁg #6%%1 @)aéécﬁgr?d %léodmgh%rﬁgg 1%@%%% %r’?‘y% e same line
as the first tHroughehelesris car sbressdibragSfonneatl o &l sitbest¢heaBrash hole 11, and a screw
member 19 inserted. up.fo e side of,the, brsbdolecl] Shipugh dhe: serew:hale 18.the metod

comprising: winding a wire used as a brush member raw material 31 so as to be used as the wire
brush on fir§#a#id Gecobid tBEERTeribErs 4 PEATE 42Ny eHéh oth6RER siHighteting d&Vice 40
configured tg,inghide; apressikizamieves 43and & pressingrgagesdedning dhe ragsurizerdever 43 to
stretch the brush member raw material 31; binding the middle partigns of the,brush member.raw
material 31 ?J%?ﬁb)a fifst %trlﬁd(#]er%%g SS?E%Iblaarlatiﬁ%e Wéezotﬁﬁ?os 852%&“/@&%6 7g%)6 f08 9 the
brush memhengavermateriah 8ds fromt bk, first zsd seeome rad sabmisersall ande42 st birfdirg the
brush member raw material ' e n g memper.5 S 0 as the
brush memg %; grrrﬁhrge%e’ac%%tsfﬁé%&rﬁerﬁggg 3%%élfc}ut%% tﬁgg(%réé%% r(ﬁesmt%%r3 r%%\l/&r%ast%?i(gll%f by using
a cutting merits8r 60 so as to be able to be used as the brush member and removing the first string
membegg, 50; putting the brush fixing member 200 on a bending mold member 220 whose upper portion
is formed with a concave groove 230 in one direction, and stretching the cut brushgr@g%}gﬂag on th

r

0 on the
brush fixing membek-20Giag tthEnpu Py filin§reare MERiS PF0 i Braiteetin AESReP3MaIRG T the
concave grogyg,23Qalié aiddiginasion eithehisshmembey S0lantijia tirdotivdosrhogbhalddlthe
brush membher 30; pushing the fixing core member to the inside of c greQue 230 by
using a bendfig gﬁﬁ%ﬁlrﬁerﬁbéﬁlﬁﬁ&r& ?ﬁat Ia]e bgruéq%%ﬁxll%% ?nh@r%bgr'é) Zggzng%%%usﬁﬁéggﬁnber 30is
pushed to thetinsidewosf the ¢concave: jletve 2BOCHf tHe bewdivty Alold MEtABRr 220 @Rd Winklifig the

brush fxing mefgbe 209 of e brysh, el 0,1ing she prysh megmbes, 30 e biusiafixing

member 200 by closely attaching the side of the brush fixing member, 200; grinding the brush member

30 to be flatmedifg Hhe BRisH fixig PRBRSHE! 2608%t 3 $2ePfo IRGUAE S theBrisfhofe £1HHd
mounting the st heush: fixing membier 200 an thedbtushragte 1l keaberfiging hechrashtfixing mtember
200 to the brysh hole 11.hy inserting the screw member into,the serew:hole, 18, (44>Preferably, the
grinding the o?ti%‘érbrsdg% r%erﬁ}ﬂ)eer %ﬁl%%ﬁa‘éts“éﬁmr%rﬁnéﬁéré’ a?é?—lfgt %%géegndlgrinding using a
horizontal typecgiindéoon Whicktadiaanentbwitdelis modntidex 48> Phefargsiytthpining hole

methodfurthescomprises afterie grindings sequentially clganiag tenarush membecto whislygrinding
dusts are attached in a vessel'in which cleaning agent and ethanol are filled and drying it for 30

minutes to 2hhdessib.azdhersihbek inferiir@mperattiessos 0ot ABS Prefétdbld, hEhethod
further compyisgs after dndng.thehrushipemien30; jeiningihrfisst andseeonchmagnat imembers 21
and 221to eafSh, O‘Il}etl emggigc? nc%rnsﬁgg?ggl-ommgiggleaswgi%ea Tge 4acs)f ghgnclls%al“rl;ier&%éilg 1% material

31 so as to be used as the wire brush on first and second rod members 41 and

42 facing each other of a straightening device 40 configured to include a

pressurizer lever 43 and a pressing gauge: turning the pressurizer lever 43

t0 stretch the brush member raw material 31; binding the middle portions of

the brush member raw material 31 using a first string member 30; separal ing



WO 2010/030052PCT/K1t2008/006008 10 <47> According to a fifth aspect of the present invention,
there is provided a method for cleaning a capillary using a cleaning device of a capillary for wire
bonding comphi&iig @Hecting one side of a forgign substances disch3fgHRAYEEYE&Mnber 110 to the
second through hole 16; connecting the other side of the foreign substances discharging hose member
110 to a vacuum pump device 120; removing a wire 80 for bonding from a capillary 90 when the
capillary 90 is fixed to a transducer horn 70 of a wire bonding device 100 and the wire for bonding
penetrates through the capillary 90 to perform a wire bonding work by the number of times set during

the wire bohBinJAWIHTRIHRE WA BEAEIRY ddvice™ 06 méVihgdie EHhR PO RES cftafiiy jig 10 in
a state where it asipiilaty 90eishiaisiechd@biie transguser han ¥O:hafier the aapidlarn@Omeneeated at the

brush member 30, clearynafe forejgn substances whie moying (e fip.porian of e capilary 90
up/down an Ieﬁ/rlgh inthe Brush’ meniber §6, moving the tip portion of the caplfary dt'tea suction
hole 12 of thé bteanitig jig 10: dnddisehdginethedoeeign stibstansessofthaiip poriahef Hie capillary

20 o the ouls de Yy anailie [arelanshibsiansesdiReraaing haseMpMAer SRNARAPA fhe second

through hole 16 of the cleaning jig 10 via a first through hole 15, a second magnet member through
groove 23, Bbel sBCoritthisEghPRoMEUsH ffoii themsibtior’ HbIeD dite tigafitng jitp s by’derating

the vacuumypssppuggvicect 204 8>Rireterabiph the:fateign gustansesiis difere byt formiagda dust
collecting filter member 130 betvgeeq};he orei asubsg%e}m}es is%har in% hsgse mb%' Jﬂ%o and the
vacuum purshtﬁeot@ i 19 SHOSP IS EER 8fn§ o W'sixth 55% t of the preem &ht inverttion, there is

provid_eq a nmethpg fmrfdleﬁrgingmecaaﬂtbaryl@ng}aa:léamm aﬂ'ewaa‘esﬁzmmﬁpﬂiaw derewdxt_m@nding
comprising: moying,acailan Bhie Geieaning iod ipasiaiebersdha gaplay 89 isdoiped o a
transducer ﬁorn 0 when the capillary 90 fixed to the transducer horn 70 of a wire bonding device 100

performs a WikBogeRdinbPwerk By ie MuhisePof thads Betidarih tRe WAFE DSHBRTg Workoak after the
capillary 90;sissiogated atdhe,n W 20443005 2 Gl (4220806008 A sh-aaember 39, elganing the

foreign subsjances whjle moving i tj poron,offhe capillry 30 up/dows and efyriatt n fhe brush

of the concave groove 230 of the bending mold member 220 and winding the
brush fixing member 200 on the brush member 30; fixing the brush member 30 to
the brush fixing member 200 by closely attaching the side of the brush fixing
member 200; grinding the brush member 30 to be flat; cutting the brush fixing
member 200 at a size to mount on the brush hole 11; and mounting the cut
brush fixing member 200 on the brush hole 11 and fixing the brush fixing
member 200 to the brush hole 11 by inserting the screw member into the screw
hole 18. |

<Ad> Preferably, the grinding the tip of the brush member 30 includes
cutting using a Water-Jet device and grinding using a horizontal type grinder
on which a diamond wheel is mounted.

<455 Preferably, the method further comprises after the grinding,
sequentially cleaning the brush member to which grinding dusts are attached
in a vesse! in which cleaning agent and ethanol are filled and drying it for
30 minutes to 2 hours in a drier whose internal temperature is 50T to 90T,

<A6> Preferably, the method further comprises after drying the brush member
30, joining the first and second magnet members 21 and 22 to each of the

first and second joining holes 13 and 14 of the cleaning jig 10.



<50>According to a seventh aspect of the present invention, there is provided a cleaning device of a

capillary for wirg, hangdipg.comprising: a cleaning jig 10 that includes a bryshyRamkes.a9 wherein a
plurality of brush holes 11 for mounting a wire brush is formed, both ends of an extra string of a string

member 51 penetrate through a lower hole of the brush hole 11 through an upper hole thereof in a
state where a middle portion of the cleaning jig 10 is bound by the string member 51, the bound middle
portion is located at the lower hole of the brush hole 11, and after both ends of the extra string are
fixed I‘J(%t to penetrate through the upper hole through the lower hole of the brush hole 11 in a state
where both ends are located at the upper hole of the brush hole 11, both ends are ground; a vibration
transferring membardddithas is fhrestecbioioneresant dfthsicte drirgiigroeidodramsteedifsiatieniiidm a

motor, and a.yipiglion devira sl brlanihe RushIuebe A0t ihe csating ilGicomected

to the vibratioh transferfing member 141. <5I>According to an eighth aspect of the present invention,
there is proVidedsa sy thoitecot & b ies rsPiiFe 08nddMonssABh GhEPERe A svife brush

member 320 forned by tnsesting aspharality wkwires igto aupylincricalibechs 82 higaivibratiemetevice 310
that is formed at one end of the circu(#%r brush. member 320 to rotate é@e 1pirCLEIgargvire t%rush member
320; and a pbiversdppif ULl 300 ¥haCEuppties T8N o the'iidration Tevied™31¢ 53" Breferably,

the vibratiora{;;jﬁwil@ejsamm_wﬁ@mradeo&@ nhotoy @O_a‘rs uﬁi_aszbm'o wansd@defﬁfAUMan@gebus Eiffects]
<53>Accorq)|{r;1!% tg e@%odlm%gs a%fdt%ﬁ i};pﬁ%%ng 6?\’5&5@1 gﬂb% @mlt%g ]ﬂgr%f%jc%éllg% for wire

bonding, the © e%ﬁingedlec\ﬁce of a capillary for wire bonding, the method for fabricating thereof, and the
method for 8lednimg= capilaryusivrpdhessapie hasthe fonowinef effews, syyolur ing the wire

2010/030052PGTIKR2Q08/0Q6003; 12 sl Aethessandeerife of thecapilanis agneraliye

determined within an error range of data of a quality capability index (CPK), but even thqugh the
capillary is AbEREREDY @Niling & predéetsetRuraber 8 ﬁrﬁgsl\ﬁ/iﬂﬂh“ﬁﬁje@eﬁﬂﬁetﬁ?@f’ &%honding
condition is gtapilized inan epimabeondition at shestimedfperfiormingtheanirer biinding.aonk and thus,
the bondingtﬁeeldﬁi)?g?]g%rog&%tances while moving the tip portion of the capillary 80
up/down and left/right in the brush member 30; moving the tip portion of the
capillary 90 to a suction hole 12 of the cleaning jig 10; and discharging the
foreign substances of the tip portion of the capiliary 90 to the outside
through the foreign substances discharging hose member comnected to the
second through hole 16 of the cleaning jig 10 via a first through hole 15, a
second magnet member through groove 23, and z second through hole 16 from the
suction hole 2 of the cleaning jig 10 by operating the vacuum pump device
120.
<48 Preferably, the foreign substances is filtered by forming a dust
cotlecting filter member 130 between the foreign substances discharging hose
member 110 and the vacuum pump device 120.
<49>
According to a sixth aspect of the present invention, there is provided a method for cleaning a
capillary using a cleaning device of a capillary for wire bonding comprising: moving a capillary 90 to a
cieaning jig 10 in a state where the cepillary 90 is joined to a transducer
horn 70 when the capillary 90 fixed to the transducer hern 70 of a wire
honding device 100 performs a wire bonding work by the aumber of times set

during the wire bonding work; and after the capillary 80 is located at the



<55>Second, since the capillary is cleaned for every set predetermined number of times, the lifespan

of the caplllarwg ﬁ%ﬁg&eg <56>Third, the wire capillary is cleaned, suc%%r g{ %lty Is improved
as compared to replacing the capillary. [Descriptign of Drawings] <57>FIG. 1 Is a si e view for

schematically explaining a transducer assembly according to the related art; <58>FIG. 2 is a combined
perspective view of a capillary in the transducer assembly according to the related art; <59>FIG. 3 is a
view for explaining a wire ball formation state of the capillary in the transducer assembly according to

the related grt, sG02E1G ) Is & Visw ot exniglolng 3 slepniag.deios qaicanilary acgarding to the

related art; < is a'perspective V|ew or explaining a cleaning device of a capillary for wire
bonding ac@érdh@gCt'@IﬁﬁHé%Béé’@ntl@r{V@m@ﬁ@ éGQgFI@h*B ig atperspedrivenbitiv¥or explaining a cleaning
Jig in the, According to a seventh aspect of the present invention, there is provided a cleaning device of a
capiliary for wire bonding
comprising: a c¢leaning jig 10 that includes a brush member 30 wherein a
plurality of brush holes 11 for mounting a wire brush is formed, both ends of
an extra string of a stripg member 51 penetrate through a lower hole of the
brush hele 11 through zn upper hele thereof in a state where a middle portion
of the cleaning jig 10 is bound by the string member 51, the bound middle
portion is located at the lower hole of the brush hole 11, and after boih
ends of the extra string are fixed not to penetrate through the upper hole
through the lower hole of the brush hole 11 in a state where both ends are
iocated at the upper hole of the brush hole 11, both ends are ground; a
vibration transferring member 141 that is connected to one end of the
cleaning jig 10 to transfer vibration from a motor; and a vibration device
140 that vibrates the brush member 30 of the cleaning jig 10 conpected to the
vibration transferring member 141
<51> According to an eighth aspect of the present invention, there is provided a cleaﬁing device of a
capillary for wire bonding
comprising: a circular wire brush member 320 formed by inserting a plurality
of wires iﬁto a cylindrical body 321, a vibration device 310 that 1s formed
at one end of the circular brush member 320 to rotate the circular wire brush
member 320 and a power supply device 300 that supplies power to the
vibraticn device 310.
<52 Preferably, the vibration device is configured of a motor or an
ultrasonic transducer.
[Advantageous Effects]
3> According to embodiments of the present invention, the cleaning jig of a capillary for
wire honding, the cleaning device of & capillary for wire bonding, the method
for fabricating thereof, and ithe method for cleaning a capillary using the

same has the following effects.



cleaning device of the capillary for wire bonding according to the present invention; <63>FIG. 7 is a
bottom perspective view of the cleaning jig shown in FIG. 6; <64>FIG. 8 is aé)’l&an view of the cleaning

jig shown in FIE %’f%@%@*—l& 9 is a cross-sectional view taken along thEGHERIA Y cleaning jig

shown in FIG. 8; <66>FIGS. 10 to 12 are views for explaining a magnet member formed in the
cleaning jig according to the present invention; WO 2010/030052PCT/KB2008/006008 <67>FIGS. 13
to 21 are views for explaining a method for forming a wire brush in the cleaning jig according to the

prlesegginyention; <.6N>F|§. 22 is.a?[:]%r_sfpecgv%viewlf I[QX Iaini%?%? ?]Iieagin%fdexiéz:rg“%ftgicl:]apillary.for
wire bofiding accotding to AnatHer Embodintent st 18 ot E8EntInkaITiBh - <88 SEIE 43 14 4 Perspective
view for explaininga chagaing jipin the aeanihg device of the cagikaltCid) wivetbendinghaegording to
another em&%dié'é%f‘h%W“??rgfeea'ﬁte!:{“{%“%‘?{?iding a predetermined number of times within
the service iife, the bonding condition is stabilized in an optimal condition
at the time of performing the wire bonding work and thus, the bonding vyield
is improved,
<55 Second, since the capillary is cleaned for every set predetermined
number of times, the lifespan of the capillary is extended.
<56 Third, the wire capillary is cleaned, such that productivity 1is
improved as compared to replacing the capiliary.
[Description of Drawings}
<57> FIG. 1 is a side view for schematically explaining a transducer
assembly according to the related art;
<58> FIG. 2 is a combined perspective view of a capillary in the transducer
assembly according to the related art;
<59 FIG. 3 is a view for explaining a wire ball formation state of the
capillary in the transducer assembly according to the related art;
<60 FIG. 4 is a view for expiaining a cleaning device of a capillary
according to the related art;
<BI> F1G. 5 is a perspective view for explaining a cleaning device of a
capillary for wire bonding according to the present invention;
<62» R1G. 6 is a perspective view for explaining a cleaning jig in the

cleaning device of the capillary for wire bonding according to the present

invention;

63> FIG. 7 is a bottom perspective view of the cleaning jig shown in FIG.
6;

<64> FIG. 8 is a plan view of the cleaning jig shown in FIG. 6,

65> FIG. 9 is a cross—sectional view taken along the line A-A' of the

cleaning jig shown in FIG. &;
<66 FIGS. 10 to 12 are views for explaining a magnet member formed in the

cleaning jig according to the present invention;



<70>FIG. 24 is a bottom perspective view of the cleaning jig shown in FIG. 23; <71>FIG. 25 is a plan
view of the cleanin(guii% shown in FIG. 23; <72>FIG. 26 is a cross-sectional view taken along the line
B-B' of the clegﬁrzig jfg gRéwn in FIG. 25; <73>FIG3. 27 is a perspective \ﬂ‘éwog%?g?ﬁ?ng a cleaning
device of a capillary for wire bonding according to another embodiment of the present invention;
<74>FIG. 28 is a perspective view for explaining a cleaning jig in the cleaning device of the capillary
for wire bonding according to another embodiment of the present invention; <75>FIG. 29 is a bottom
perspective view af the cleaning jig shown in FIG. 28; <76>FIG. 30.is a plan view .of the cleaning jig
showii i FIG. ZS%ﬁF%@lg% aEfos: ?swgctggﬁaFWéW ?éﬂénaalﬁé?‘ltg;g ?ﬁegl?ﬁre oXedei the"¢leaning jig
shown in FI@u80;ia78=FG3n B2 toi47amendevgs fortdrplaia ai nvethodsfor forming a wire brush in

the clegning jig acgegding tq anpther.smbedimant,of the RLeseRtipvVaNietining device of a
capiliary for wire bonding according to another embodiment of the present
invention;

<69 F1G. 23 is a perspective view for explaining a cleaning jig in the
cleaning device of the capillary for wire bonding according to another

embodiment of the present invention;

<70> FIG. 24 is a bottom perspective view of the cleaning jig shown in FIG.
23;

<Tis FIG. 25 is a plan view of the cleaning jig shown in FIG. 233

<72> FI1G. 26 is a cross—sectional view taken along the line B-B' of the

cleaning jig shown in FIG. 255

<73> FIG. 27 is a perspective view for explaining a cleaning device of a
capillary for wire bonding according to another embodiment of the present
invention;

<74 FIG. 28 is a perspective view for explaining a cleaning jig in the
cleaning device of the capillary for wire bonding according to another

embodiment of the present invention;

<75 FIG. 29 is a bottom perspective view of the cleaning jig shown in FIG.
28;

<76 FIG. 30 is a plan view of the cleaning jig shown in FIG. 28;

<T7> FIG. 31 is a cross—sectional view taken along the line C-C' of the

cleaning jig shown in FIG. 30

<78> FIGS. 32 to 47 are views for explaining a method for forming a wire
brush in the cieaning jig according to another embodiment ol the present
invention:

<79> FIGS. 48 to 61 are views for explaining a method for forming a wire
brush according to another embodiment of the present invention;

<805 FIGS. 62 to 65 are views for explaining a method for automatically

cleaning a capillary for wire bonding according to the present invent ion;



<79>FIGS. 48 to 61 are views for explaining a method for forming a wire brush according to another
embodiment of the present invention; <80>FIGS. 62 to 65 are views for explaining a method for
automatically Eﬁgéﬁf gl%zaplllary for wire bondln%accordlng to the pres}éﬂf ?8??”9%0
2010/030052PCT/KR2008/006008 14 <81>FIG. 66 is a flow chart for explaining the method for
automatically cleaning the capillary for wire bonding according to the present invention; <82>FIG. 67
is a view for explaining a cleaning device of a capillary according to another embodiment of the

present |nvent|on e?]% éG 68 IS 8 CTOS S-S %gil )i\élléw %fg]r% :)égéall%qu a c}%?n%g éh%ﬁcc%cfrl‘}'ng to

another “embodim e present mvenatlon a view for explaining a cleaning device
of a capnlaqﬁe@u@mlt@t@a@mbthw éﬁib@dﬁm@ﬁﬂ@)ﬁméi@@@bﬁg ingeHtfoR! *BHSFI@ero ila view

showing in detail & prusg;member,shpwnin EiG-69; 586> FIGarihds aview for explaiping.a,cleaning
device of a capillary
according to another embodiment of the present invention;

<83 FIG. 688 is a cross-sectional view for explaining a cleaning jig
according to another embodiment of the present invention:

<Bd> FIG., 69 is a view for explaining a cleaning device of a capillary
according to another embodiment of the present inventlion;

<85> FIG. 70 is a view showing in detail a brush member shown in FIG. G9;

<B6> FIG. 71 is a view for explaining a cleaning device of a capillary
according to another embodiment of the present invention;

<B7> FIG. 72 is a photograph showing a state before cleaning the capillary
according to the related art;

<B8> FIG. 73 is a photograph showing a state alter cleaning the capillary
according to the present invention: and

<89 FIGS., 74 to 83 are photographs for explaining results obtained by
performing the wire bonding using the capillary according to the reiated art
and results obtained by performing the wire bonding using the capillary after
cleaning the capillary using the cleaning device of the capillary according

to the present invention.

<90> <DESCRIPTION FOR KEY ELEMENTS IN THE DRAWINGS>

<9l> 101 CLEANING JIG 11 BRUSH HOLE

<02> 11a: BRUSH GROOVE 12: SUCTION HOLE

<93» 13, 14: JOINING HOLE 15, 16, 24: THROUGH HOLE
<9d> 17: CONCAVE GROOVE 21, 22: MAGNET MEMBER
<95> 23: THROUGH GROOVE 30: BRUSH MEMBER

<6 31: BRUSH MEMBER RAW MATERIAL

<97> 40 STRAIGHTENING DEVICE

<98> 41, 42 ROD MEMBER 50, 51: STRING MEMBER
<99> 60: CUTTING MEMBER 70: TRANSDUCER HORN

<100 80: WIRE FOR BONDING 90: CAPILLARY



according to another embodiment of the present invention; <87FIG. 72 is a photograph showing a

state before cleanln]ﬁ/]

state after cle%(?r%ﬂ

the capillary according to the related art; <88>FIG. 73 is a photograph showing a

E@billary according to the Jresent invention; and KEEREE %o 83 are

photographs for explaining results obtained by performlng the wire bonding using the capillary
according to the related art and results obtained by performing the wire bonding using the capillary
after cleaning the capillary using the cleaning device of the capillary according to the present invention.
<90><DESCRIPTION FOR KEY ELEMENTS IN THE DRAWINGS> <91>10: CLEANING JIG11:
BRUSHHOLE <929ha: 'BRUSNPERGENE12: SUCTION HOLE <93>13, 14: JOINING HOLE15, 16,
24: THROUGH HQULE <942 LEVBERNCA Y ECERQOW E2RE 22 MIBGNEFSMEMBER <95>23: THROUGH

GROQ\éEBO BRU

Beviad Sea BHTR D it A ST NE HevBeR

STRAIGHTENING
<104> 140: VIBRATION DEVICE 141: VIBRATION TRANSFERRING MEMBER
<105> 1561 RING MEMBER 200: BRUSH FIXING MEMBER
<106> 210 FIXING CORE MEMBER 220: BENDING MOLD MEMBER
<107> 230: CONCAVE GROOVE 240: BENDING PUNCH MEMBER
<108> 300: CHARGER 310: MOTOR
<1095 320 ROTATION BRUSH 400: HANDLE MEMBER
<110> 410: VIBRATION TRANSFERRING MEMBER
<11i> 4200 WIRE BRUSH MEMBER
[Best Model
<H2> Hereinafter, exemplary embodiments of the present invention will be
described in detail with reference to the accompanying drawings.
<113> Meanwhile, terms, which are being widely used, are selected in the

<}id>

<115>

specification, however, in a special case, terms may be optionally selected

by the pr

esent applicant. In this case, the meaning of the corresponding

terms will be described in detail in the detailed description of the present

invention.

We want to be clear that the present invention should be

understood through the meaning of the terms, not through a name of the terms.

Als

contents,

o, in describing the embadiments, the description of the technical

which are well known to those skilled in the art and not directly

related to the present invention, will not be repeated. This is to more

clearly transfer the present invention without obscuring the subject of the

present invention with unnecessary detail.

FIG.

5 is a perspective view for explaining a cleaning device of a

capillary for wire bonding according to one embodiment of the present
invention, FIG. 6 is a perspective view for explaining a cleaning jig in the
cleaning device of the capillary fof wire bonding according to one embodiment
of the.present invention, FIG. 7 is a bottom perspective view of the cleaning

jig shown in FIG. 8, FIG. 8 is a plan view of the cleaning jig shown in FIG.



<99>60: CUTTING MEMBER70: TRANSDUCER HORN <100>80: WIRE FOR BONDINGO0:
CAPILLARY WO 2010/030052PCT/KR2008/006008 15 -cm>100: WIRE BONDING DEVICE
<102>110: HOSEMEREER FOR DISCHARGING FOREIGN SUBSTANERESR21§83509%): yACUUM
PUMP DEVICE130: DUST COLLECTING MEMBER <104>140: VIBRATION DEVICE141:
VIBRATION TRANSFERRING MEMBER <105>150: RING MEMBER200: BRUSH FIXING MEMBER
<106>210: FIXING CORE MEMBER220: BENDING MOLD MEMBER <107>230: CONCAVE
GROOVE240: BENDING PUNCH MEMBER <108>300: CHARGER310; MOTOR <1Q9>320:
ROTATION%BFﬁL@H%O‘@: BANSEEMERBER Y i6%510? f§RW?|§N%ﬁ'XN§%éR§%ﬁ3@%’E‘%\ABER ci
i>420: WIREIBRUSH MEMBER, FIGS, 10 to 12 are views for explaining a magnet member

formed in the cleaning Jjig according to one embodiment of the present
invention, and FIGS. 13 to 21 are views for explaining a method for forming a
wire brush in the cleaning jig according to one embodiment of the present
invention.

<i16> Hereinafter, a cleaning jig, a cleaning device, and a cleaning method
for cleaning a capillary for wire bonding according to the present invention
will be described with reference to various exemplary embodiments.

<117> First, the cleaning jig according to the present invention generally
inciudes a wire brush member configured of a plurality of wires for cleaning
the capillary and a cleaning jig for fixing the wire brush member.

<118 Meanwhile, a fixing member for fixing the wire brush member to the
cleaning jig of the present invention or various members for removing foreign
substances, which are removed by the wire brush, will be described with
reference to various embodiments.

<119 Further, various cleaning method using the cleaning device including
the cleaning jig according to the present invention will be described.

<1205 As shown in FIGS. 5 to 9, the cleaning device for wire bonding
according to one embodiment of the present invention is configured to include
a cleaning jig 10 that includes a plurality of brush holes 11 for mounting a
wire brush and a suction hole 12 for sucking foreign substances of the
capillary, which are formed on a middle portion of the cleaning jig 10, a
first joining hole 13 to be joined to a first magnet member 21, which is
formed at one side of the middle portion, a second joining hole 14 to be
joined to a second magnet member 22, which is formed at the other side of the
middie portion, first through holes 15 extended from the suction hole 12,
which are formed at both sides of the second joining hole 14, and second
through holes 16 formed on the same line as the first through hole 15! a
brush member 30 that is formed in the plurality of brush holes 11; a first

magnet member 21 that is inserted into the first joining hole 13 to be joined



[Best Mode] <112>Hereinafter, exemplary embodiments of the present invention will be described in
detail with reference to the accompanying drawings. <113>Meanwhile, terms, which are being widely
used, are seleCeY 1 H#E2pecification, however, jn a special case, term8 T ARHEEBE M ally selected by
the present applicant. In this case, the meaning of the corresponding terms will be described in detall
in the detailed description of the present invention. We want to be clear that the present invention
should be understood through the meaning of the terms, not through a name of the terms. <114> Also,
in describing the embodiments, thc description of the technical contents, which are well known to
those skilletFin‘Hife GtBHES L Birtt e dtetf (6 the prage MaPREnton el ndt B FEELtEY °This is to
more clearlysxansierdheopresentdnvention witheuhebseuring thesubiedt of thebpresent daveantion with
unnecessary, detail. <115>FIG, 5 is a perspective view for laining @ cleaning deyice,of a capillary
for wire bordiy AcBaRiiig T5RE MM EHESFIHE phBsolt ITERIGHFIC 615 ol pLrspaive view

for explainingcarcle@minglhichiri ¢heldleading.device of the capillary for wire bonding according to one

embagiment of thepresepinveption, (R hiz A hetiam Rerspeative.vipw olgheplganing fig shown in
FIG. 6, FIG. 8 is a plan view of the cleaning jig shown in FIG. WO 2010/030052PCT/KR2008/006008
16 6, FIG. 915 cross-déctimnalviesithien kadnglthaimd ®ukdof shégksshitty iy JRBHN 1A3RIG. 8,

FIGS. 10 to,d 2,aseMewadarexplaining 2 spagnet menmberdarmeghin the cleaning jig according to one

embodiment of the present invention, and.Fl 13 to 21 are views for explaining a method for forming
a wiré Brush in thgD Efe%ﬁﬁ%}fi’g FcSPiify 18 o%i%n?b&%‘?ﬁe %%‘ﬁh% %tézé)ﬁt i%‘{}ﬂgt% |%n.0eI Phe

<_116>Her_e|'rriafteer, ac_;cleianing jitha clegmﬂng deglldé amdaar¢l'gmnihg _whied:hothtorbclwnmgfa ¢apillary for
wire bonding gogrding.fodtie piesent inertion il he desibed with relprgce 9 yaioys exemplary

embodiments. <I117> First, the cleaning jig according to the present invention generally includes a wire
brush memertéopfiguredofa Plurality of wires for cleaning the capillary and a cleaning jig for fixing

the wirg,brush membar, <1187 Meapwhiles-adbdnghmember dor fixing; tha wirej bgush member to the
cleaning jig of the present invention or various members for remoyving foreig substancegbwhlch are

removed by #8 e BRASH WilF B o <iifb8d Wit tifer@RcBARs Gl mBodiffefdsh Role

11 and the suction hole 12 may be formed to be I mm fo 2 mm and a lower
diameter of the brush hole 11 may be formed at 70% to 100% as compared to the
upper diameter. Further, a depth of the brush hole 11 and the suction hole 12
may be formed to be 10 mm to 14 mm.

<124 Meanwhile, the lower portion of the suction hole 111 is directly
connected to the first through hole 15.

<125> And, the first and second joining holes 13 and 14 may be formed to have
a diameter of 4 mm fo 6 mm.

<126 Thereby, the first and second magnet members 21 and 22 may be formed to
have a diameter so that they can be closely joined to the first and second
joining holes 18 and 14 and may use one of a rare earth-based magnet and a
ferrite-based magnet. At this time, a samarium-cobalt (SmCo) magnet or an
odymium {Nd-Fe-B) magnet may be used as the rare earth-based magnet and a
strontium magnet or a barium magnet as the ferrite-based magnet may be used
but preferably, the samarium-cobalt magnet may be used.

<127 Herein, the first magnet member 21 is formed in a cylindrical form s
shown in FIG. 10.

<128 And, the second magnet member 22 has a cylindrical form as shown in



<119>Further, various cleaning method using the cleaning device including he cleaning jig according
to the present invention will be described. <120> As shown in FIGS. 5 to 9, the cleaning device for
wire bonding 5%%8%‘]%0?8%% embodiment of thgspresent invention is cgﬁﬁﬁ‘iﬂ@asf@?ﬁ@ude a cleaning
jig 10 that includes a plurality of brush holes 11 for mounting a wire brush and a suction hole 12 for
sucking foreign substances of the capillary, which are formed on a middle portion of the cleaning jig
10, a first joining hole 13 to be joined to a first magnet member 21, which is formed at one side of the
middle port'}'%r% aﬁfe%ogd.joi in ?fl? 14 to bﬁE)j@ﬁin d to asecondd@a net memb%r 021, wh%crgl is formed
at the other sife of the"middle gim%ﬁ@$m é %E%%%?@ﬁmmm f%ﬁﬁm@%udmﬂﬁ%blz,whmh
are formed atvsotivsides:of theesécuncdijostiony: holeFl4, aifd seconddhrouvghdadles1i6 fotmedd on the
same line a first,t h »a bru 39 that is formed in the plurality of brush holes
11; afirst m%)é%?etﬂﬁ%m Ig()abri 1%%%?@@&%%%% Itﬂggfgﬁst@ j40'inin hole 13 to be joined WO
20107%30052PCTHTRZ008M006558 71 (e debdiHgjieP 10! Ta%é“&@eé’éﬁ@ha@ﬁé%hnfeﬁﬂ%r 22 that is
inserted intp dhe spaordainingdiele 1hdodae joine tadhagieaningiia 1Q hukis formednyitlia magnet
member through groove 23 on the same line as the firs[t and second through holes 15 and 16.
<121>Prefdi¥BI5 tha hidbRe pdridht the@8%Hing"RY o T WHidA tﬁ@gﬁ?ﬁiﬁ S 1%ind e suction
hole 12 aretfammedt is formethio bedowrmatian Hoth Hidesuthereoft vaeihg @ steprafed. 2ommdo 0.4 mm.
<122>Preferably, as;shown.in F t ott e.Qfithe mj ion-of the cleaning
jig 10, a porotlfg(l)n{)léﬁ V\%ﬁ?ﬁtf%%ru%s%%zolﬁl%;%\é\éﬁi %ut%:%)i%@nsgg eglza gregfogrgnh%%k%gg é c%nétg%e (H%)
groove 17 hawiiy shdelsthhef 02 shainedoad Ml & 128 2800tarkvidheahdha croseesEvtiondl Visw of the
cleaning jig,%Qap the,game as those of FIGS. 8 and 9. Herein, an upper diameter of the brush hole
11 and the suction hole 12 may be formed to be 1 mm to 2 mm and a lower diameter of the brush hole
11 maybe formed"E7% o 10600 HS —IHSTedtoHe M pRsiEdia e tdte rfﬁ%tﬁlalﬁfetﬁﬁ‘?%isthe brush
hole 11 andsthe suctiondalen]2smdy he fosmed tothest) rambm14tewh, <@4aMeanwhisecthe lower
portion of the suction hole 111 is directly connected t first thr le.15. <125> the first
and secondwjlori%in%} oles %rea]jn’d f]ff?riba%%ug fo%%{e%g tgtt%?/é atn@ %li'gp hs%ge& st ('}th

strength steel) or at least two mixed metal materials of metal materials such

as tungsten, stainless steel, brass, carbon steel, copper wire, steel wire
(piano wire), molybdenum alloy steel, and high speed steel (high-strength
steel). Preferably, a cross section diameter of the wire brush member is

formed of a wire having a fine thread of $.005 mm to G.5 mm.

<131> A method of forming the brush member 30 in the cleaning jig 10 will be
described with reference to FIGS. 13 to 20.
<132 First, since the wire brush 30 used in the present invention has a thin

thickness as described above, it needs to be stretched using a straightening
device.

<133> As a result, as shown in FIG. 13, a brush member raw material 31 is
wounded on first and second members 41 and 42 facing each other of the
straightening device 40 and is stretched by turning a pressurizer lever 43 as
shown in FIG. 14. At this time, the brush member raw material 31 is pressed
and stretched while viewing a pressing gauge 44 according to a kind of a wire
(tungsten, stainless steel, brass, carbon steel, copper wire, steel wire
(piano wire), molybdenum alloy steel, and high speed steel (high-strength

steel) or a mixed metal material) used as the brush member raw material. For



a diameter of 4 mm to 6 mm. <126>Thereby, the first and second magnet members 21 and 22 may be
formed to have a diameter so that they can be closely joined to the first and second joining holes 13

and 14 and m‘g)? Y& Dt a rare earth-based magnet and a ferrite-bas‘&f’ﬁ%ﬁ’ﬂ%?fmﬁhis time, a

samarium-cobalt (SmCo) magnet or an odymium (Nd-Fe-B) magnet may be used as the rare
earth-based magnet and a strontium magnet or a barium magnet as the ferrite-based magnet may be
used but preferably, the samarium-cobalt magnet may be used. <127>Herein, the first magnet

member 21 is.formed ina cylindrical form s shown in-EJG, 1Q, <128>And. the second magnet member
22 has a cy‘iiefmfﬁﬁ?:%‘i‘?brﬁﬁaés L n WO 210008 PETEE EBEMOGS08 T EIG. L1 bt is formed
to have theattomghegrasve2s ipnd ddneaveristenal o folksti peraokeiitefesf o8 $hdwri'isFIG. 12, has

a cylindricaj fgembyl-itsdevier, portion is fapmadavithsasthreughdiole 2eo<h2@rbereincthesteason why
the samarium-cobalt (SmCo) magnet, which is the rare.earth-bas;?gn}a net, and the strontium
t

magnet, wHictPiEtRE fEFitHBAEEET Mdgnét, THEhaHETs that & HEGREt SHBuld maintain magnetic force
at high4emperaturgiso, that thewleaniRgGjigit) ade he ditached toanaipplr partiontef thé damp that
fixes and presses a lead frame and a temperature of the clamp should be maintained at C to 250C
at the time %e% égﬁo rlrpwlilrslg t%eemk\ﬂ\{/;’life r&nc‘fﬁ%ﬁ <R¥Soa>l\%§nwﬁhlel,@lemg?lég ngw%mag%er fga%(gjy J[fugepmade from
one of metali materiats: suoh s tungsten, Staimioss stedbebrassi carbon steelredpipdewire, steel wire

(piano wire), malyhdenumaliy sieelyangt highispees stel (hiorsirength istes)) ar at igastiwo mixed

metal materials of metal materials such as tungsten, stainless steel, brass, carbon steel, copper wire,
steel wire (PREEDWFe eIy bashim BIBEateéieaht BigResbst d steBR tAGA strenttht8fedh Preferably,
a cross sectigm diametenohihewiredprush membsanig fotmed afra wise havingadfisecdne@addf 0.005
mm to 0.5 mm, <132.1>A ¢ od of forming the brush member 30 in the cleaning jig 10 will be
described With feferenééto £1GS. 13 to 20.

<i35> Thereafter, as shown in FIGS. 16 and 17, the brush member raw material

31 is separated from the first and second rod members 41 and 42, bound by a
secord string member 51 {o be able to he used as the brush member, and cut by
a cutting member 60 to be able to be used as the brush member. Next, the
first string member 50 is removed. Herein, as the second string member 51, a
stainless twisted pair having a thickness of 0.2 mm to 0.3 mm may be used.

<136> Subsequently, as shown in FIG. 17, the second string member 51, which
binds the brush member 30, is inserted into the brush hole 11 of the cleaning
jig 10 and as shown in FIG. 18, the brush member 30 is closely attached to
the brush hole 11 by pulling the second string member 51. Then, as shown in
FIG. 19, the second string member binds the brush member at the lower portion
of the brush hole 11 and both portions of the second string member 51 are
stretched to both sides of the brush hole 11 at the lower portion of the
cleaning jig 10 to prevent the brush member 30 from easily separating from
the brush hole 11. And, as shown in FIG. 20, a tip of the brush member 30 is
cut and ground to be flattened by using the cutting member {not shown).

<i37> At this time, it is preferable to constantly cut the tip of the brush
member 30 exposed to the outside of the upper side of the cleaning jlg 10 in
the brush member 30 inserted into the cleaning jig 10, At this time, the
exposed height of the brush member 30 from the cleaning jig 10 is about 0.5



<132>First, since the wire brush 30 used in the present invention has a thin thickness as described
above, it needs to be stretched using a straightening device. <133>As a result, as shown in FIG. 13, a
brush membe & &8 31 is wounded on firgj and second member8ZHERI0H9$MSng each other
of the straightening device 40 and is stretched by turning a pressurizer lever 43 as shown in FIG. 14.
At this time, the brush member raw material 31 is pressed and stretched while viewing a pressing
gauge 44 according to a kind of a wire (tungsten, stainless steel, brass, carbon steel, copper wire,
steel wire (piano wire), molybdenum alloy steel, and high speed steel (high-strength steel) or a mixed

metal mateffal} Bskd d&'the B SHIPRGA T v Asatefber FoY wb™oio16800% 2liey Kr2618/006008
19 referencendf pangrigncashe rawMalerab ofdhgwirgorugh memiet isnused adiameteris 20pm and
if a tungsten wire having a length Cff 4000 m.is #?ed, tension pr ss%e of Zogg is a,ri;iljed and
maintained 67 30TIRCHLE SUCH (HIEPRSFm 5t Het rABRLAGIFS 1S MRAMGHEE 7 SRt form.
<134>Fhen, as sh@wnwikni HG. 45, ahmmfwdleqforﬁmtg; théaahrmhteﬁmpaﬂ dftheabrustt h‘lgmbe.r are
bound by afirs} ring member S0, The feasan fer binding,the an.matagial pf the brysh member is to

mount the raw material 31 of the brush member on the brush hole 11 of the cleaning jig 10 at a proper
length or héigtfcahbts pretEntitie BrusFmemBEETaid Mat8ARl B 1Y thenarke PorAvrém Aiking or

clotting whenseparsting fromdie; figst and segond roshmeesrs 4hang de-rd3%aTheealier, as
shown in FIGS. 16 and 17, the hrush membe%tglaﬁ\{v gﬂ]aterial 31 is separated from the first and second
g

rod membets' 4t ‘AR ,0610?1?1&]?)? PEELENE dmbEF%1 to be able to be used as the brush
membesr; and cut Bijen ctiingumembenttetmbetablétoshenispdrasihesbissld member.chiext, the first
string member 50 is removed. Herein, as the second string member 51, a stainless twisted pair having
a thickness™sf 0t 2 it & elst i Redy séaiseby ¥5365 ashirEanLEh By cax ERRNN4rPRYGE 7 the second

string membgy S, wiicloingds the trysh mamhen 3% e nseied inigdhe brysh ol of the cleaning

4

jig 10 and as shown in FIG. 18, the%rus member 30 is closely attached to the brush hole 11 by
pulling the $88oftEstaAgHISMbEr BauTthén, 48 GhansiPEIGE T9rthegadeiid sBing HERIBEE binds the
brush member:at the;lwes portion of the brush hole 11 and both portions of the second string member

51 are stretched to bath. sides of the brush hole 11 at the lower or}ilon_of thelcleanirél%ijliu_% 10 to prevent
the bil{&h member' 80 tbindBSily2Sep ARG Frbmn P briEh HolE*s POAHE A& s RGNS 18 20, a tip of

the brush memier 3thig cscaddgrotiad dozhenflattesed iy Using 16D cuttingamEmber (dy skibwn).

<137> ALt e, s s preferanle Jo gonstant. oyt e, 1p ot he,rysh ember 30 exposed to the
outside of the upper side of thé cleaning jig 10'in the brush mémber 30 inserted into the cleaning jig
10. Atthis time, th&issposeddisigiust thesrusisanembrivgenfrin thegiéaningjig I idapséat 0.5 WO

2010/03005&2?@%&%@9%’@%@&% manufactured according to the above condifion are

ground, the tungsten wire brushes are sequentially put in a vessel in which
cleaning agent and ethanol are filied and then put in an ultrasonic cleaner
to be cieaned for 10 minutes to 50 minutes. Further, it is preferable to
completely dry the wire brushes in a drier whose internal temperature is 50
T to 90 T for 30 minutes to 2 hours.

<[42> After the brush member 30 is formed in the cleaning jig 10, as shown In
FIG. 21, the first and second magnet members 21 and 22 are joined to the
first and second joining holes 13 and 14.

<1d3> When the samarium—cobalt {(SmCo} magnet, which is the rare earth-based
magnet, and the strontium magnet. which is the ferrite-based magnet, are used
as the magnet member, the cleaning jig 10 can be fixed to the upper portion
of the clamp.

<144> FIG. 22 is a perspective view for explaining a cleaning device of a



20 mm to 1.5 mm. The exposed height is higher by 0.4 mm to 0.6 mm than the top end portion of the

cleaning jig 10 so that the tip portion of the capillary does not contact the cleaning jig 10 at the time of
cleaning the cXITAR/*¥1%8> Meanwnhile, as a mgthod of cutting the brd&F RBHETANEES 5 cutting

method, for example, scissors, knife, etc can be used, but more preferably, since the cut tip portion
may be pressed or may be not smoothly cut so that there may be remnants at the tip portion thereof,
the water-jet cutting and grinding method as the cutting member 60 is used. <139>When the tungsten

wire as the brush memper 30 is used, it is cut to.maintain a predetermined height,by using a hydraulic
prosaure o HOUOKS ch Mt Eartb8 o A6 R nE] SRTIOREAI S BrrREr Pt which a 4
400 diamonchweheahis midunidd: 16 p2shoviseaform fcompletech by subjéetinggdojthe grimbking.
<140>At this,time, as essing condifi he horizontal type grind [otational speed of the
diamond wﬁ%% r%ﬁ%% b%g{géoﬁr%mg,hg fiﬁ%r%géqgg_ y oiot e{érc?u_nt c?egglin% ﬁér%%%rpgrﬁ, a%r_lld a forwarding
speed 2 girgsbediatat xdiride grineng doves Bie sridaredtbednediv thettisgstentiited \Whitefthe wire

brushes of mgéﬁ%art{f}ﬁ«,n?f@?%wﬁ agcprdingdo the abgvescendition, arg ground thedungsten wire
12

brushes are sequen put in a vessel in which cleaning agent and ethanol are filled and then put in
an ultrasonietEahBr it be’ledidd 1 16PminAeS ST HGEY. ELFthER<RtisApPafeidsie t8ompletely
dry the wireBbpushes i a thiet mhpige shtetnahtentperature is 50 'C to 90 C for 30 minutes to 2 hours.

<142>1A§1;ter the brul%h m(?mber 3 is.formFOg ir% the cleartian jig 10, as showcpl in FIG, 2 .,ntgﬁgyst and

secoﬁé magnet members 21 and 22 are Jome(ﬁo%%% irstan gegb%ed jboolrrlnnréghc?ﬁacgﬁ and 14.

<143>Whenthidisansabiviineobalf (SCpeasagnetyemtiich is sheneie gerthibasati aghettshd the
strontium W_@i%'aﬂn%m&@it%t%? ferditepased magnel; are.used asthednagngt memper, the.gleaning jig
10 can be fixed to the upper portion of the clamp. <144>FIG. 22 is a perspective view for explaining a
cleaning detfc&ust gmbodiment of the present invention, but the pluratity of brush holes
11 for mounting the wire brushes 30 and a plurality of residuals suction
holes 12a for sucking residuals of the capiliary arcund the suction hole 12
for sucking foreign substances of the capillary are further formed as shown
in FIG. 22. In other words, when the residuals of the capillary drops around
the jig during the cleaning of the wire brush 30, the plurality of residual
suction holes 12a for sucking the corresponding residuals is further formed.
The plurality of residual suction holes 12a for sucking the residuals of the
capilliary are formed to be penetrated through from the upper portion of the
jig 10 to the lower portion thereof as shown in FIGS. 23 and 24, such that
the residuals, which are'foreign substances of the capillary dropped around
the upper portion of the jig, are removed to the outside through the first
through hole 15, the second through hole 16, and the through groove 23 via
the residuals suction hole 12a from the lower surface of the cleaning jig 10.
<146> If the cleaning jig 10 according to another embodiment of the present
invention is shown as a plan view, it is the same as FIG. 25 and a cross-
sectional view of the cleaning jig 10 shown in FIG. 25 is the same as FIG.
26.
<147 FIG. 27 is a perspective view for explaining a cleaning device of a
capillary for wire bonding according to another embodiment of the present

invention, FIG. 28 is a perspective view for explaining a cleaning jig in the



WO 2010/030052PCT/KR2008/006008 21 capillary for wire bonding according to another embodiment
of the present invention, FIG. 23 is a perspective view for explaining a cleaning jig in the cleaning
device of the CaPiaRPiEFwvire bonding according,fo another embodimeRIHRE HEERR invention, FIG.
24 is a bottom perspective view of the cleaning jig shown in FIG. 23, FIG. 25 is a plan view of the
cleaning jig shown in FIG. 23, and FIG. 26 is a cross-sectional view taken along the line B-B of the
cleaning jig shown in FIG. 25. <145>The cleaning device for the capillary for wire bonding according to
another embodiment qgf the present invention is approximately similar tq the, cleaning de\{'hce of the
capillary forcv%i?g 161§n(]8|re]\é: zc;l%doctfee%rg{?ngc]?& ggg&di%%rtowéﬁg embodifent of %ﬁ%gp%%eﬁ??nv%rntion, but
the pluralityeob@tisimhalést g foressountingiheowird Brusties 8@ dndtamploeatinpofifesidLfiisPéuction
holes 12a for,sugking residyalg ahthe sanillaty asegndgshessyclion hols, 13 fensucking fereign

substances of the_caEiI ary are further formed as shown in FIG. 22. In other words, when, the residuals
of the capill&FF8rdps aFoufth thdbig Huriftiss WEasHg Brthd Kite! BIER PSSR PIGFRLY Of residual
suction holes 12a farisusking the corespandng.residualsistiashesformed? The: phiraddy bfrresidual
suction holes 12a for suckin%t e residuals of the ca%illar%/ are BormFgato be penetrated through from
the upper portibh OARE LM the IWEPBofiSh therdst o' sk R EIBS 53455 24 % ich that the
residuals, whicthare-ftxeigresulbstdhees ef¢he caypillaryrdropped around the upper portion of the jig,
are removed o Neusiisdipual e Tiet DHoughh Ny - e PROTOIAIRLORbOIAHE, 20 e

through groove 23 via the residuals suction hole 12a from the lower surface of the cleaning jig 10.

<146> If therddeingHRg B OIdinkf tOEIT6RTer BYSBbWMN A Bt BIRFE ple<dit MAEBNYS $Adwn as a
plaﬂ view, iki%ﬁh@é%aggei%@ %@t%@g’%ﬂﬁ'iaﬁﬁ%ﬁeﬂ@n%wdeﬂﬁoid&!lﬁﬁﬂgrﬂﬂg)ﬂ@ b@b‘@g@wmianlG. 25
is the same as FIG. 26. <147>FIG, 27 is a perspectiye view for explaining a cleanin vice of a
capillary forhird'BoHERg holbidihg to zir%tﬁiﬁce Bﬁ}%iﬁ%’gﬁt gjf)t %rﬁ)o'Pg%?3%%%VJEe%r?ti(‘Svrllg,g‘i:I%f.il is a
perspective3iew fosrexpldining actlegning jigin the! We 2016/030052PC T IGh4XD08/0066808 22
cleaning device of lhe Sapllary for e PORAING,AGSOLAING i Apaher sohgrinent of the present

. - Y ]

invention, FIG 28" a bottom perspective view of the cleaning Jig shown in FIG.. 28, FIG. 30 is a plan
view dfthe cleaninbpjighsiomnd inRiGY 8, PresiB 80s ateqtdbinsdational WewIRREHENE fthdifine C-C' of

the cleaning jig. showp,in FiG. 25 RRehFIGS. 32 Lo dHre yews fefirpiainingea methagt forforming a
wire brush in the cleaning jig according to another embodiment of the present jnvention. <148>The
cleaning detfc&"ofHé c‘é%iﬂga’fyffb’fl\%retﬁ%rfﬂiﬁb BRESrdihg 8 HB05Er eMbbui n%@ﬁlﬁeh%r%sent
invention is @pproXisnade\a sintitartadhel clérnirigaevice of tHie capillany forualre bomdingrecording to
one embodimpent of the present invention, but the brush hole 11 for ing the.wire-prush 30 is
formed in agrggtéﬁgﬁ ar or?r% Qﬁ% fhére gtge,lthgehvﬁ/)lreg %rﬁ%?? 1Onls %ofrﬁ%i%@%?mlglm?a%é ‘:‘%join to the
brush hole Shdvstheaestaergienleg4ts Potthis divdaheraite rudhB0Héédeding thandthdi@mbodiment

of the present inyentiop igfixed hy aowice bryshefisngnenpsr 209 (eeenFizc3 0k aerawibiole 18 for
fixing the wire brush fixing member 200 to the brush hole 11 is formed at the side of the cleaning jig
10, and the}tfﬂf‘sﬁ]ﬁxing member 200 is fixed to the cleaning jig 10 by screwing a screw member 19.

FIG. 3%shows tworgcegweholesdt8, hutitdenapparait. tethosesskillad inl the iag thati asphfraity of screw
e o el 2SN 98,3178 OLIS AP BOl5d s R0BAA: PP WoreR. Aaligm I FIGS.
invention comprises comprising: the cleaning jig 10 that includes the brush
holes 11 in a rectangular form for mounting the wire brush and the suction
hole 12 for sucking foreign substances of the capillary on a middle portion
of the cleaning jig 10, the first joining hole 13 to be joined to the first
magnet member 21, which is formed at one side of the middle portion, the
second joining hole 14 to be joined to the second magnet member 22, which 1s

formed at the other side of the middle portion, the first through holes 15

extended from the suction hole 12, and formed at both sides of the second



capillary for wire bonding according to another embodiment of the present invention comprises
comprising: the cleaning jig 10 that includes the brush holes 11 in a rectangular form for mounting the
wire brush andvtﬂé{]é%:t?(g hole 12 for sucking forgign substances of the*¢aftf ¥ hiddle portion
of the cleaning jig 10, the first joining hole 13 to be joined to the first magnet member 21, which is
formed at one side of the middle portion, the second joining hole 14 to be joined to the second magnet
member 22, which is formed at the other side of the middle portion, the first through holes 15 extended

from the sugction. hole 12. and formed at h. sid the ond WO .
20101030050 P BB e oaibe S e Re1BCEBNAe e oo, 18 seSn the
same line a&itté firstaheduygH $olEs 151ete Platalivy ©f serew holes 18 formed to one sidé dgitthe brush
hole 11 throygh gneisidg qf the ¢laaning #:19; andihe Rrush-menaber 30rthed by the biush fixing

member to be mounted on the brush hole 11; the screw member 19 inserted through the screw hole
18 to fix the™BFI8h fixing iFenibertts theshudiisfe Tbie fiPsPmaghRtshebEi2PTHs] i89Mserted into

the first joining hole ierter be-joineddoithe cleaningdighl Qhanstthe secontbmagnet members32 that is
inserted intq the second joining,hole 14 to be joined to.the cleaning jig 10 but is farm ith the
magnet me%gé?%hr%eﬁnggﬁlrg%%vé%ez %[ﬁ%hgcggmngling %est g%stmgé#gecmgﬁdﬁ {hr%%gﬁ_gﬁ\évle?w and
16. <151>Preferdbty, ithie niidd|&l poirtion ofthéreleahingJidd 0 innwhich the brlsinhieteiig dhd the

suction hole,12 are forme isdaumesig.Pesiowerithan hath side: pastians tbesgef; having ustep of 0,2

mm to 0.4 mm. <152>Further, as shown in FIG. 29 that shows a bottom surface of the middle portion

of the cleantfigifty 19, ¥ Bsdid? iniehids i Brash ABIGUEL ! hd YiiefoRikbIe 12 Magacth&&theion hole

12a for suckingiibe capiiary resiguale arenfomed has Refarsof asgoncava QLiyaroaefaving a depth
of 17 of 0.2 mgn té’ 0.4 mm. <153>A plan view of the cleaning jig 10 are the same as that of FIGS. 30
ctio

and a cross?8 nal view taken along the line C-C' of a plan view shown in FIG. 30 is the same as
that of #1G. 31. <1Bdefdesbinafteheamhdthedpof fooming thecbrishrmember 3 initheviclelning jig 10

according tq anpthes embogiment of {be pregery inyention wilbe desgrbad withraigrance o FIGS. 32

to 47. <155>First, as in another embodiment of the present invention, tungsten to be used as the
brush memBetiusitily ther §Evicet BRI Methet 88 3ndVWR i FIGS™M3%d°15 M stretched and as shown in

FIG. 32::the middlgparionsef thedhrushrmember: Ry sraigrial ik isheunthby the fitststamng member
50 and are then cut by the cuﬁtin .member 60 to be used as the.b usE member (<)1165(" herkeas shown

in FIGS. 33%8A4'38, e Bish flHEmbRbE} 260 Pmipn 0 Which the brush hole 1, 1

suction hole 12, and the suction hole 12a for sucking the capillary residuals
are formed has a form of a concave (1) groove having a depth of 17 of 0.2 mm
to 0.4 mm.

<i53> A plan view of the cleaning jig 10 are the same as that of FIGS. 30 and
a cross—sectional view taken zlong the Iine C-C' of a plan view shown in FIG.
30 is the same as that of FiG. 31.

<154> Hereinafter, a method of forming the brush member 30 in the cleaning
jig 10 according to another embodiment of the present invention will be
described with reference to FIGS. 32 to 47.

<155> First, as in another embodiment of the present invention, tungsten to
be used as the brush member using the device and method as shown in FIGS. 13
to 15 is stretched and as shown in FIG. 32, the middle portions of the brush
member raw material 31 is bound by the first string member 50 and are then
cut by the cutting member 60 to be used as the brush member.

<156 Then, as shown in FIGS. 33 and 34, the brush fixing member 200 is put



WO 2010/030052PCT/KR20081006008 24 on a bending mold member 220 whose upper portion is
formed with a concave groove 230 and the cut brush member 30 is stretched on the brush fixing
member 200 ahd Y Ete members 210 are pyt to be orthogonal to eBEA'BIHEFALHE middle portion
of the brush member 30. <157>Thereafter, as shown in FIG. 35, the fixing core member 210 is pushed
into the inside of the concave 230 by a bending punch member 240, such that the brush fixing member
200 is also pushed into the inside of the concave groove 230, thereby allowing the brush fixing

member 200 to wind the bruih member.30. /,.8Subse uentl¥ as shown in EIG. ?116 when the brush
ewh Se 4 %

fixing memBeér 20078 é%%)a;?% gd“ﬁg}rgﬁlﬂth% naing mald mEmber 220 aﬁffnﬁghix{e}nedabf%%?ﬂgion rollers

250 and 26@rattothdidesdfthe srishfixihgresabesR00 a8 sHowslinoFCha7hthehbilishrfixing
member 200.gompigiely fixesde Riishmembensd. s 199aHeIGR, & sizg ke denibaf thg.concave

groove 230 and a thickness of the brush fixing member 200 and a thickness of the fixing core member
210 can bedsrdperly €ekrenet: st ctrditg 16U FdPRIBE thitkness of the brush member 3, a experience
on thasspot a, or ammexperiments shiextasBhows, inlkd G.i38dheotip abtherbalsh memberd30 is cut

and ground.to be flatted by the cytting memb At this time, as a methaod of cutting the brush
member BOfﬁ%uibﬁglﬁét%aod)?foﬁl x%ﬂﬁ?@?sg'gsgys,%&ﬁg?le%.bc%{lr%%én %Té)ee& é)i{J ’siﬁ%%%ﬂ?gafut tip
portion maythe presked iar maydmbarot?fhdsthiy cutpushich may daesensmnants dethestigaportion

thereof, moge prefesaply. ihe waterriel, ghtting.apd grinding.methad as fhe Gitfingmember, 60 is used.

As shown in FIGS. 39 to 41, the brush fixing member 200 is cut at a size suitable to be mounted on
the brush hBfE2EL 5 the cutting member 60 and as shown in FIGS. 42 and 43, the brush member 30

is inserted into thedhpshhale 11 &f hipwleanipguigsk. Fie. 4h-shows d brogs-aeslionabyiew taken
along the lne D-D of FIG, 43, <163=Tne method of (gyming the prustyrenber n he dleaning g

250 and 260 at both sides of the brush fixing member 200, as shown in FIG.
37, the brush fixing member 200 completely fixes the brush member 30.

<159> Herein, a size or a depth of the concave groove 230 and a thickness of
the brush fixing member 200 and a thickness of the fixing core member 210 can
be properly controlled according to a formed thickness of the brush member 3,
a experience on the spot a, or an experiment.

<160> Next, as shown in FIG. 38, the tip of the brush member 30 is cut and
ground to be flatted by the cutting member.

<161> At this time, as a method of cutting the brush member 30, a cutting
method, for example, scissors, knife, etc. can be used, but since the cut tip
portion may be pressed or may be not smoothly cut, which may cause rempants
at the tip portion thereof, more preferably, the water-jet cutting and
grinding method as the cutting member 60 is used.

<l62> As shown in FIGS. 39 to 41, the brush fixing member 200 is cut at a
size suitable to be mounted on the brush hole 11 by the cutting member 60 and
as shown in FIGS. 42 and 43, the brush member 30 is inserted into the brush
hole 11 of the cleaning jig 10. FIG. 44 shows a cross—sectional view taken
along the line D-D' of FIG. 43.

<163> The method of forming the brush member in the cleaning }ig inserts the

brush member 30 into the brush hole 11 as shown in FIG. 45 and then inserts



brush member 30 into the brush hole 11 as shown in FIG. 45 and then inserts WO
20101030052PCT1KR2008/006008 25 the screw member 19 into the screw hole 18 as shown in FIG.
46 to tighten e &4E8 e brush fixing member,200, such that the cleaprﬁﬁg(ﬁje%‘lé@(c‘?ﬁ?he capillary for
wire bonding is completed by preventing the brush fixing member 200 from separating from the brush
hole 11 as shown in FIG. 47. <164>FIGS. 48 to 61 are views for explaining a method of forming the
wire brush according to another embodiment of the present invention. <165>The method of forming

the wire brysh acearding jo.angther empodiment of I RIESGRLINYENHRN NS the, SRmEpRcess of

maintaining a form of the wire in a straight formlgﬁé using the straightening device 40, the first and

second rodSifEmbefs Ut diasip faﬁt}%@ffﬁ}k&fs eriecer 43t %hé}?ﬁi’ﬁﬂﬁw&‘%ﬁgm%lékﬁortlons of

the brush mepmbesrawpaterial3ddining shefisst siang member 99, as ihika St 113146 Aduel66>Then,
as shown in FIG. 48, the brush member raw material 31 is bound by éln? string member 51 to be
(o}

able to be F98d AL AN HRethBbr &R TEUEBY tH @&ttﬁ#ﬁ%éﬁw be able to be used as the
brushimmember 30F Tkere#ftar the first strimg Membear!5nsremovatdoHereifomas thetbecondt string

mermber Sy A SIARESR MISIeC RSP R pae serfln dlamelsEgh0 g to 0.3 mm may be

used. <1675S quent , as shown in 49 to 51, both tips of the wire member 30 are curved at

the céfiter of the wine rriise 080 arft Hh el Bervte niidafe poiichig tHeARbd BPIRESRLSid string

member 51,;2168>And, a3 Shqwn iR$1Ge Sdanthe, Rrush raemaer30:hapnd by-ihe sasengd;isting
member 51 is inserted into the brush groove 11 of the cleanmg#lf% JA& %hl tlme the brush member
g

30 is closelfirseTtédifith fEbRIsH o vae1 31 i SHEEnEE BB M0tk after, as
shown in FiGd Saethe-tip of thedbrish member 3f:issotitzer lever 43 and then binding the

middle portions of the brush member raw material 31 using the first string
member 50, as in FIGS. 13 to 15,

<166> Then, as shown in FIG. 48, the brush member raw material 31 1s bound by
second string member 51 to be able to be used as the brush member and is cut
by the cutting member 60 to be able to be used as the brush member 30.
Thereafter, the first string member 50 is removed. Herein, as the second
string member 51, a stainless twisted pair having a cross section diameter of
0.2 mm to 0.3 mm may be used.

<167> Subsequent 1y, as shown in FIGS. 49 to 51, both tips of the wire member
30 are curved at the center of the wire member 30 and the curved middle
portion is then wound by the second string member 51.

<168> And, as shown in FIG. 52, the brush member 30 bound by the second
string member 51 is inserted into the brush groove 11 of the cleaning jig 10.
At this time, the brush member 30 is closely inserted into the brush groove
11 by the second siring member 51.

<369 Thereafter, as shown in FIG. 53, the tip of the brush member 30 1s cut
and ground to be flattened by the cutting member 60.

<170 At this time, the height of the tip of the brush member 30 inserted
into the brush groove 1ia of the cleaning jig 10 is cut and ground in the
range where the tip portion of the capillary does not contact the cleaning

jig 10,



and ground to be flattened by the cutting member 60. <170>At this time, the height of the tip of the
brush member 30 inserted into the brush groove ha of the cleaning jig 10 is cut and ground in the

range where the tp BEH5A of the capillary does not contact the cleanind’fig/ 624456008
2010/030052PCT/ICE2008/006008 26 <171>Meanwhile, as the method of cutting the brush member
30, a cutting method, for example, scissors, knife, etc. can be used, but more preferably, since the cut
tip portion may be pressed or may not be smoothly cut, causing remnants at the tip portion thereof, the

water-jet cutting a rindjing method as the cutting member 60 is used. <172>When the tungsten wire
% %%?qg'glikm@a, iﬁg AR hthtditt & preddterhiiiidd FdIBH: b3 a By F4diléSressure of

as thé brush mem
4,000 kg/cmizandicafobeegronhd ted fmakheighfdy et borizantal type! grinderor whidle i 400

diamond whegl s pounied- 1%, 54 Shaus A9 comBleted b pUbiegng {9416, 0rndi1g, 173 AL

this time, as a processing condition of the horizontal type grinder, a rotational speed of the diamond
wheel may B&™20b9 rpin, [&ixing bbef} ofthéhgisahd dibanttig §ig 200 g, aad @foreardiig speed 2

gm/sec. <lgdnodinge@ending; dusismare smearggd-aetween the tungsten wires while the wire brushes
of tungsten manuf%épctured according to the above condition are ground, the tungsten wire brushes are

€ T N CIEESInG abf¥ht MHE e FRIRET ard fifed'SHitd thenipufit aif ultrasonic

sequéntially put in

cleaner to e, dleaned (- 10.0UnMES9 0DIYLes. St i preferable to gamplolgly gy the wire

brushes in a drier whose internal temperature 1S 50 t to 90 r for' 30 minutes to 2 hours. <17/5>Then, as
shown in Fl@n5k:; Ernings 165G hbnial belatgebdianteterthanl thederyshigeoove khiandefasficity are

prepared and %, ML T Suapfl (e FrIRISEo R Ml i e arish gipeye i ingvhich the

brush members 30 are formed, thereby preventing the bru er 30 from separating from the
brush groovdh&r MdHig time, it is preferable to use a diameter of the E-ring 150 by 3% to 20% than a

diameter of the brygh grnaoyenta. 55l Z6pAERIS HINBoABE: CIRARINGHIO HE? BEROAMINGHO ANGINGT,
embodiment of , : I

a rotational speed of the diamond wheel may be 2,000 rpm, a fixing body of
the ground cleaning jig 200 rpm, and a forwarding speed 2 mm/sec.

<174> Since grinding dusts are smeared between the tungsten wires while the
wire brushes of tungsten manufactured according to the above condition are
ground, the tungsten wire brushes are seguentially put in a vessel in which
cleaning agent and ethanol are filled and then put in an ultrasenic cleaner
to be cleaned for 10 minutes to 50 minutes. Further, it is preferable to
completely dry the wire brushes in a drier whose internal temperature is 50
C to 90 C for 30 minutes to 2 hours.

<{75> Then, as shown in FIG. 55, B-rings 150 having a larger diameter than
the brush groove lla and elasticity are prepared and as shown in FIG. 56, the
E-rings 150 are inserted inte the brush groove 1ia in which the brush members
30 are formed, thereby preventing the brush member 30 from separating from
the brush groove 1la. At this time, it is preferable to use a diameter of
the E-ring 150 by 3% to 20% than a diameter of the brush groove 1la.

<176 At this time, the cleaning jig 10 according to another embodiment of
the present invention is shown in FIG. 57.

<177 As such, the cleaning jig according te another embodiment of the
present invention is similar to the cleaning jig shown in FIG. 23 but has a

difference in that the wire brush 30 is formed in the brush groove 1lla, not



the present invention is shown in FIG. 57. <177>As such, the cleaning jig according to another
embodiment of the present invention is similar to the cleaning jig shown in FIG. 23 but has a difference
in that the Wirgvgr%?ﬁ’@?f’% formed in the brush grgove ha, not WO 2018f04EBEIBEN®B2008M06008
27 the brush hole Il. <178>In other words, as shown in FIG. 58, a portion of forming the brush groove
ha in the bottom surface of the cleaning jig 10 is closed. <179> This can be more clearly appreciated
through FIG. 60 showing a cross-sectional view taken along the line E-E' of a plan view of the cleaning
jig shown in FIG. 59. <180>When a portion in which the brush member 30 according to another
embodiment 6t hﬁ@sﬁrggé?‘utlihvention is mounted is formed of the brush groove 11a, there is an effect
of preventing one éndoofidhewkridag 250dhom pnotfdGing£o thedoriéoparfiofur@fmgouise taltliough not

shown in the drawings,.it is apparent to those ski in the art that jt.c onfigured in the form of
the brush h%fgoff ?r%tégd%?t (gg(r)ﬂs ugr(%%?/é) £§ 51&8%&@%.}16%, wh?}s:h%?%c'r'oss-sectional view
takerr'dfong the linEFsFeaf: abplarvidenl edthe afeanmatig shomshnIRIG. 69, Sweins thatthesplurality of

suction holes 4aa for suckingrempants isformed tobe peneyraied.from dhe;Hppear-pertion; of the
cleaning jig to the lower portion thereof. <182>FIGS. 62 to 65 are views for explaining a method for

automaticaERaing & capillary for wire bonding according to the present invention and FIG. 66 is a
flow ehart for explaining thesnetbed for akicimatieally ciaamiaghéne Bapitany dongvine bending according

to the preseeriln io\{glgrtlito%f the present invention is mounted is formed of the brush groove
1la, there is an effect of preventing one end of the E-ring I50 from
protruding to the lower portion. Of course, although not shown in the
drawings, it 1is apparent to those skilled in the art that it can be
configured in the form of the brush hole 11, instead of the brush groove 1lla.

<I81> FIG. 61, which is a cross-sectional view taken along the line F-F' of a
plan view of the cleaning jig shown in FIG. 59, shows that the plurality of
suction holes 12a for sucking remnants is formed to be penetrated from the
upper portion of the cleaning jig to the lower portion thereof.

<I82> FIGS. 62 to 65 are views for explaining a method for automatically
cleaning a capillary for wire bonding according to the present invention and
FIG. 66 is a flow chart for explaining the method for automatically cleaning
the capillary for wire bonding according to the present invention.

<183> The automatic cleaning method of the capillary for wire bonding
according to the present invention has a characteristic of cleaning the
capillary in a state where the capillary is separated from the wire bonding
device (transducer horn).

<i84> As shown in FIGS. 62 and 63, when a capillary 90 is fixed to the
transducer horn 70 and the wire 80 for bonding penetrates through the
capillary 90 to perform {S20) the wire bonding work by the set number of
times while the wire bonding work (810) is performed in a wire bonding device
100, the tip portion of the capiilary is poliuted by soot or is attached with
plating slimes. As a result, the automatic cleaning method of the capillary

for wire bonding according to the present invention removes (S30) the wire



<183> The automatic cleaning method of the capillary for wire bonding according to the present
invention has a characteristic of cleaning the capillary in a state where the capillary is separated from
the wire bondﬁz'izcjb m%’@gﬁ%ansducer horn). <1843As shown in FIGS. GZ%K&?%/%\@H% capillary 90 is
fixed to the transducer horn 70 and the wire 80 for bonding penetrates through the capillary 90 to
perform (520) the wire bonding work by the set number of times while the wire bonding work (S10) is
performed in a wire bonding device 100, the tip portion of the capillary is polluted by soot or is attached
with plating slimes..As a result, the automatic.cleaning, method.of the capillary for wire bonding
Qg i yﬁ%nc?g%ég%rs?gsﬁ %re%}&ﬁe“’Wob%{i&%éjgfﬂ%%%&ﬁﬁﬁr B o6008 28

according t0'the present inven .
for bondingtrom thiedeapitianedOatier the wirsdsortingpiescdSdts padoramd laya Pretetébmined

number of fimes and moves 49)10g capiliatyAQdodhe cleaningdia 1% agiached fo,the yirg bonding

device 100 by a program of a bonder facility in a state where the capillary 90 is joined to the
transducer AEHETO 21 8BS THerR a5Rolsin HRG. BRI ther KIdhning e BefidiinERe afidrafécespillary 90
is located atghg bsush member 30.The cleaning work is performed (550) for 3 seconds to 20 seconds

while the capillary 90 mounted on the tr ugéa{ horn 70 g%}oves from the Prus metrpber &O up/down
65,

and [&fffight. <1869¢And®as T8tn i he 15 of tiF& ¢ ARl APy FiEvEETd tha stittidn hole 12 of

the cleaningdig G:ite réfoie foreigadsulistaheedyeheratae: frodfi.the Braste lnemiber 80 kwhike
performing the GlaRANaerkdSeLabihis e, e stieker;freian subsiansesaup dischajged to the
e

outside through the foreign substances discharging hose member 100 connected to the second

through holéhe5tsreRausREahing 1§ Wavere Fidk tiresHRoRe ST 17E salédnm magrel Merber through

hole 23¢.and the segand theaygh holerd6 ef theneleaping jigel @dsomdhe suetionhele k2«fithe cleaning
jig 10. At this time, a stronger cleaning.can_be performed when a v cuum({gumg devicg ]f20 is used
€ t

and the foréi%}?s&%s%’éné& GRS Fitdrdal 1 the dELP Colkt i §PrIRsPISE SRR IR BGEt Shifecting filter
120 for filtering thednreighsubstances ixctmfigugedhin theamidglewoktH&doreighisubstances.

discharging.hose member 11.0. <187>Then, the wike onding js back:inseried into the capillary
hole to startt Ye Wire f}}o:f |lﬁegl%&8%%@%&5%%0&%2%&%%& ?ng FIGS.%Z té 66, the a%tltomatic

cleaning mdtrsdaf tisebsapitapy fdrashas Hieadifesaccsripg téthe rasshtdnvntibheis BisR Bne

embodiment;and.6an-he varipushi.changeskbyithase skiled iitha afticr 1292 TG 167 inaniiew for
explaining a cleaning device of a capillary according to another embodiment o tﬂ%tpcr;sent invention
anoth

and FIG. 687&3ErBERIEEHER4EY ISR Forexilinitly & eieahiny fEcicRolaing F&bodiment of

the present jnyemtiorkom the suction hoie 12 of the cleaning jig 10. At this time, a
stronger cleaning can be performed when a vacuum pump device 120 is used and
the foreign substances can be filtered in the dust collecting filter 130 when
the dust collecting filter 120 for filtering the foreign substances is
configured in the middle of the foreign substances discharging hose member
110.

<187> Then, the wire 80 for bonding is back inserted into the capillary hole
to start the wire bonding (S70).

<188 As such, as shown in FIGS. 62 to 66, the automatic cleaning method of
the capillary for wire bonding according to the present invention is only one
embodiment and can be variously changed by those skilled in the art.

<189 FIG. 67 is a view for explaining a cleaning device of a capillary
according to another embodiment of the present invention and FIG. 63 is a
cross-sectional view for explaining a cleaning jig according to another

embodiment of the present invention.



WO 2010/030052PCT/KR2008/006008 29 190>The cleaning device according to another embodiment
of the present invention uses a device generating the vibration effect similar to vibration of a power
toothbrush or Hitta&ARGbration. The cleaning dgvice of the capillary alCrERg R eether
embodiment of the present invention comprises t%\e cleaning jig 10 that includes the brush member 30
wherein the plurality of brush holes 11 for mounting the wire brush is formed, both ends of an extra
string of the string member 51 penetrate through the lower hole of the brush hole 11 through an upper
hole thereof in a st&ate where_the middle portion of the cleaning jig 10 js bound by the string member

51, th&'Bound middiE pSHIBH ¥ IGEHE af HEETOWEr hdIE S bRISANBRE YL 1°BndarBT 56 ends are
fixed in a staigavhiese heth andsvare Igeatest aidhehbppidir holenobtedrushilate 14, Hothinds are

ground; a vilration transfer ember 141 that is connected to.one end of the cleaning jig 10 to
Tanster vibtBioh G & SO Tk v Aton Hoviia 4D thiat viArade T Br ot earbbor %o o the
cleaning jigcb@iddanectechtd the Vibratidharaasheding membée 12rEsen0 IsTHY chsapimgrdesice of the

capillary acegrding 10;another ginpediment plthe resenhinyepiensyapRietsihayibiaianieffect
vibration effect such as the vibration of the power toothbrush or the ultrasonic vibration to the vibration

transferring®hefbet 191 8hrdbgFothd Watt8n devits ¢ 4B am e Vkton briAstig méthber 141

transfers the;Gerresponding viration e thesdeaningdig: 10t maktagak possitie:io remoye the foreign
substances of the tip, portion of the capillary 90, <192>Therefare, the cleaning jig 10 accqrding to
another emBrd%ﬁ}Fné}&l of tIfer pEg @eﬁ‘f%ﬁ ish&éL nelEPto tHe Gibkdicn WA emﬁgmrhgedr%%er 141 to

use the cleanirntg duefoithe vikration, ,Sig:hlﬂjaitsij[_bsqnﬂafﬂsraljhe tef:lrlm acioren _vﬁhere_ﬁ@dﬂmuﬁ;h member
30 is formeg afsfhe fronj surface of the cleaning,iigelOasshawiin FiG.67, Singe thismethod uses the

brush, there is an advantage in that a low-level expert can easily remove the foreign material of the

capillary asRMpFafsd abrtHd EasdloPusHGIHESRSNTORY fillfsadrin theadied ke Wepr hole

2010/030052P G 16:R23008/006008130:< tds Hereis asdhes vilptiendsleviea 40 the melgsror the
ultrasonic transdycer can be used. <I194>FIG. 69 ig a view for T‘I]X%Iainingj a Clﬁﬁni{})g %g{l}g ?f a
capillary acii digg% AfothEPER B dim@nt Bth& re%en\m‘ﬁv 8K &hd e, 70 ida VigW showing in

e
detail a brushimamber:329 shawtnin FBl8. 69vibration device 140 that vibrates the brush

member 30 of the cleaning jig 10 comnected to the vibration transferring
member 141,

<191 The cleaning device of the capillary according to another embodiment of
the present invention transfers the vibration effect vibration effect such as
the vibration of the power toothbrush or the ultrasonic vibration to the
vibration transferring member 141 through the vibration device 140 and the
vibration transferring member 141 transfers the corresponding vibration to
the cleaning jig 10, making it possible to remove the foreign substances of
the tip portion of the capillary ©0.

<162 Therefore, the cleaning jig 10 according to another embodiment of the
present invention is comnected to the vibration transferring member 141 to
use the cleaning due to the vibration, such that it is preferable to have a
form where the brush member 30 is formed at the front surface of the cleaning
jig 10 as shown in FIG. 67. Since this method uses the brush, there is an
advantage in that a low-level expert can easily remove the foreign material
of the capillary as compared to the case of using the diamond film as in the

related art.



<195>The cleaning device according to another embodiment of the present invention comprises a
circular wire brush member 320; a vibration device 310 that is formed at gne end of the circular brush
member 320 t& 18IS E ircular wire brush member 320; and a powerPsCqu)Iﬁw(gg\[}?gﬂeO%OO that
supplies power to the vibration device 310. Herein, as the vibration device 140, the motor or the
ultrasonic transducer can be used and as the power supplying device 300, a charger or a battery can
be used. At this time, as the circular wire brush member 320, a form such as the circular brush
wherein one end qf the plurality of wires is inserted into cyli%jrical body ?235 and lihe other end

theréoFis exposed B&fi be (ed 219627 Hd Ve SRiHgHelide ofthe iBIaly atlording &5 AnSther

embodiment efithe-presanthieivention transfers the vibration effect such as the vibration of the power

toothbyysh o the wirasegic Mbratpnfo e cigyianydEe brustmam e 320 troudhpe pibyation

device 310, such that'the cylindrical wire brush member 320 is rotated by 360 , making it possible to
remove theafoxgigingubstanetkesf tidaiisatticH of Mercapifdry! reytion|@nd 17 viBw!fordexplaining

a cleaning deviceof, fgapillaty ascqrdingdaanathepsrabadinentiof the present invention. <198>The
cleanir(;??) device of the capillary according to another embodiment %%%?ﬁreseft invention includes a

brush fiember 4224R oCfSAR B% tHE PP 1Bt BIsh atsthtidn Fil o Pthdffix@E S8 rotates the
wire brush mesies:A20narVileration transferrngeniembendd@ th3dtransfebs atibratidey to¢hélfotation

member 421° and a handle member 400 that transfers.the yibratiqn to rotata the rotation member 421
through thetji\-}lg{)’%‘raﬁ%nretﬁrg?ﬁes e?ﬁnanr%e?ﬁ e(r)?dfl%‘ an per%orm a régie of tﬁe handle. Herein, the inside of
the handle eiepuber 400 ds reshiceaiieith P& chedger ieie PaRETY (eitfifariyo it \ep!ies

2010/030052PC T{KR2008(AP5008 Al peweritoothprush and wRnSfess e yiaration thipughcthe

vibration transferring member 410. At this time, the wire brush member 420 rotates 45 Jeft and right,
making it pBe&Mled rdr ol IREMItiJR8SALaRcE  oPthe tf paffloAToritHe EaFias/ PR1988FIG. 72 is
a photograph-shewpg a statehetareccleaning theycapitlane aceatdingito ttie selated, artanth&1G. 73 is a

Cinte botor (ERag o B C55 iy Bheorain o Faatie o s i T
performing ¢he wiret bonding 200,000+ ineesils inserted into a cylindrical body 321 and the
other end thereof is exposed can be used.
<196> The cleaning device of the capillary according to another embodiment of
the present invention transfers the vibration effect such as the vibration of
the power toothbrush or the ultrasonic vibration to the circular wire brush
member 320 through the vibration device 310, such that the cylindrical wire
brush member 320 is rotated by 380° , making it possible fo remove the
foreign substances of the tip portion of the capillary.
<197 FIG. 71 is a view for explaining a cleaning device of a capillary
according to ancther embodiment of the present invention.
<198 The cleaning device of the capillary according to another embodiment of
the present invention includes a brush member 421 in a form of the power
toothbrush: a rotation member 421 that fixes and rotates the wire brush
member 420; a vibration transferring member 410 that transfers vibration to
the rotation member 421; and a handle member 400 that transfers the vibration
to rotate the rotation member 421 through the vibration transferring member
410 and perform a role of the handle, Herein, the inside of the handle

member 400 is provided with the charger or the battery, similarly to the



can be appreciated that the surface of the capillary is significantly rough due to the foreign substances
after performirsg(ghe wire bonding 200,000 times and the capillary hole is si nificantlg%closed. <201>To

the contrary, it'C %Uf)oégeégﬁ%zreciated that the state gfter the cleaning of the’'€ ﬁﬁé‘;’?ﬁg Gg?ding to the

present invention has minimal foreign substances on the surface of the capillary and the capillary hole
is also not closed. <202>At this time, FIGS. 72 and 73 are photographs magnified up to about 500 to
600 times by an electron microscope. <203>FIGS. 74 to 83 are photographs for explaining results

obtained by performing the wire bonding using the capillaty according to the rglated art and results
obtained by’ ‘é%orrﬁﬁ?g}fﬁléu%re %%‘ﬂdiﬂ uszfi%‘gsthet@%piﬁé%%ﬁé}?c|§§1?#§qhe%§pi||5%}38§f§5 the
cleaning dewieesétthércapiider attibrdiny tdihetpmesebtdnvértidnudpousmrtHstin 266 .24 is a

photograph-affes,perferming the.wite bending; FIG.-1(5s8whetearapts alterperfarmingthawire FIG.
76 is a photograph after performing the wire FIG. 77 is a photograph after performing the wire a
photographtaftetséHsthinghhewirblaBhotograph after performing the wire a photograph after

perfaring the wire @ photographafter peHosRyntihe Wirgte before cleaning the capillary

according to the related art and FIG. 73 is a photograph showing a state
after cleaning the capiilary according to the present invention.

<200 The state before the cleaning of the capillary according to the related
art shows a photograph after performing the wire bonding 200,000 times. It
can be appreciated that the surface of the capillary is significantly rough
due to the foreign substances after performing the wire bonding 200,000 times
and the capillary hole is significantly closed.

201> To the contrary, it can be appreciated that the state after the
cleaning of the capillary according to the present invention has minimal
foreign substances on the surface of the capillary and the capillary hole is
also not closed.

<202 At this time, FIGS. 72 and 73 are photographs magnified up to about 500
to 600 times by an electron microscope.

<203 FIGS. 74 to 83 are photographs for explaining resuits obtained by
performing the wire bonding using the capillary according to the related art
and results obtained by performing the wire bonding using the capillary after
cleaning the capillary using the cleaning device of the capillary according
to the present invention.

204> At this time, FIG. 24 is a photograph after performing the wire bonding
900,000 times, FIG. 75 is a photograph after performing the wire bonding
400,000 times, FIG. 76 is a photograph after performing the wire bonding
600,000 times, FIG. 77 is a photograph after performing the wire bonding
800,000 times, FIG. 78 is a photograph after performing the wire bonding
1,000,000 times, FIG. 79 is a photograph after performing the wire bonding
1,200,000 times, FIG. 80 is a photograph after performing the wire bonding
1,400,000 times, FIG. 81 is a photograph after performing the wire bonding



WO 2010/030052PCUIKE20084106008 32 1,600,000 times, FIG. 82 is a photograph after performing
the wire bonding 1,800,000 times, and FIG. 83 is a photograph after performing the wire bonding
2,000,000 timg}g BELRPthis time, each photoggaph is a photograph n%?ﬂﬂ%gﬂ“ﬁ/ﬂeﬁgoﬁbout 500 to
600 times by an electron microscope. Herein, two sheets of photographs of the column are
photographs showing the results of the wire bonding before cleaning the capillary and two sheets of
photographs of the right column are photographs showing the results of the wire bonding after
cleaning the capillary. <206>As shown in FIGS. 74 to 83, it can be appreciated that the wire bonding
surface is r&u@ﬁ a(fq(%etﬂﬁ?é of glrfofmingy thePMFeBERYIAG EEfRY EREBHIRg e KapAR ESvever, it
can be appresiateshthad ithe wirghboRUing sdirfaseds sleacatdite imeof performing the: wirkrbonding
after cleanin% gw c F)I(?dyooﬁzgﬂ%és described above, the present invention describes various
embodiment&’6f tree eanmg jig“}f]or cleaning the capillary for wire bonding and various embodiments of
the clegining devicé} arid theinteaniny Metvgdaiiuti it is appasrptonthosd iskilled 1o thkoakt Hat the

cleaning jig,of Hag Rresenhinvention agically doclydes theaire bryshmemben,30:caniignred of the

plurality of wires for cleaning the capillary, the attaching member (for example, the cleaning jig 10 or
the cylindriddb6a)821 28%c ProLAFTRINth ERIFEBrUSR f6RTRY the Wike BHRNNREHEHE] °€208>In

other words; it s aigperent9ithese skillediin she-ast tabtdedstripgsneimber S0:br thelting srember 150
for fixing the wire bru[?h member 3qi|s one %[varl?u% embodlmggégiand c%r]l be variously %Qéanged. The

circular or rgi&?g%rﬁ%rsorﬁgﬂwﬁ% e H1eor e 5 o it

rush groove‘ﬁarefor mourrlﬁina e eree?)%%% member 30
can be varioasly thanged. Further, it can be appreciated to those skilled in the art that the suction hole

12 or the plurality qf suction holeg,d 2a for sucking %‘@fBéeﬁ%r%‘d'?ﬂ%@%%{e{HQ%‘?@tbﬁ}ﬁﬁ@? of

cleaning the capillary can be also varied. <209>While certain embodiments have been described
above, it wiliéaWwO 2OXOBE05 C TTRR 260870060083 8he Wire donding before cleaning

the capillary. However, it can be appreciated that the wire bonding surface
is clear at the time of performing the wire bonding after cleaning the
capillary.

<2G7> As described above, the present invention describes various embodiments
of the cleaning jig for cleaning the capillary fqr wire honding and various
embodiments of the cleaning device, and the cleaning method, but 1t is
apparent to those skilled in the art that the cleaning jig of the present
invention basically includes the wire brush member 30 configured of the
plurality of wires for cleaning the capillary, the attaching member (for
example, the cleaning jig 10 or the cylindrical body 321, etc.) to which the
wire brush for fixing the wire brush is attached.

<208> In other words, it is apparent to those skilled in the art that the
string member 50 or the ring member 150 for fixing the wire brush member 30
is one of various embodiments and can be variously changed. The circular or
rectangular brush hole 11 or the brush groove 1lla for mounting the wire
brush member 30 can be variously changed. Further, it can be appreciated to
those skilled in the art that the suction hole 12 or the plurality of suction
holes 12a for sucking the foreign substances removed at the time of cleaning
the capillary can be also varied.

<209 While certain embodiments have been described above, it will be



understood that the embodiments described are by way of example only. Accordingly, the device and
method described herein should not be limited based on the described embodiments. Rather, the
devices and metSd¥’d¥stribed herein should only be limited in light of fife SERMNE P Yollow when
taken in conjunction with the above description and accompanying drawings. 34 [CLAIMS] 1.A
cleaning jig for cleaning a capillary for wire bonding comprising: a brush mounting part that is formed
to mount a wire brush for 5 cleaning the capillary; a suction hole that is formed at one side of the
brush mounti ret ck foreign substances of the, capillary; a first. joining hole that is formed
at one side Lc')rf%t%lfe)s Or%dghsfr%%tur%%eg 65’??? %mr%tﬁntcf Secrd}e%%ninagr?é %Vn AWire bondin 2{(ezle\c/)lrcl:ey;'loa second
joining holeAtratisi fermedthe thleOtber sidensf bhé slersh rpesdinting parsitouhdouet tHee cleaning jig on the

wire bonding,deyicg; e first dhyuohdasia thatis horizapially formedto the, cleaninguiigagtween one

side of the suction hole and the joining hole; a first magnet member that is joined to the first joining
hole; 15 a sEcshiMfitagiiet HefhBRlhaWing BethtERigRdrobve #at i jdifed 6 e sBonkdjdffing hole
but is horizantally fakmediwith-sespest ta the fiist theoughrholeleabgipt ion  BrQ@Cartvaglthipligh hole that
is horizontaH%/ farmed with respect to the through groove at the other side of the suction hole. 20

2. The clea r@'jﬁﬁm cleaning a capillary for wire bonding according to claim 1, wherein the brush
mounting part is formed in any one of a rectangular hole, a plurality of circular holes, and a plurality of
circular grooves. 25



3. The cleaning jig for cleaning a capillary for wire bonding according to claim 1, further comprising a
screw hole that fixes the wire brush member mounted on the brush mounting part in a direction
intersected with the through hole in the side of thefrush mounting part and a screw 30 member that
fixes the wire brush member mounted on the brush mounting part through the screw hole. 35 4. A
cleaning dEiceIBIS] capillary for wire bonding comprising: a cleaning jig according to claim 1,
wherein the brush mounting part includes brush holes for mounting the wire brush, the brush holes
and the 5 suction hole are on a middle portion of the cleaning jig, the first joining hole is formed at one
side of the middlel pértidratiressiednd fdiaingclecapitiang daat Wecotberdsite aiti isidgie portion, 10

152025 30 36 and,phekeln e iRanie G e famReas d.20i l&o'ﬁd@g@?ﬁj&? g,gide of the

brush hole, and a screw member inserted up to the side of the brush hole throu e screw hole;
a brush méelaBRINEARR ¢ASHMEY on the brush hole and fixed by the 5 screw member; and  a first

magnet member thatistiBseHsr inkaihe fsshieining hialesribe joinediauthe slsaninaigand a second

magnet member that is inserted into the second joining hole to be joined to the cleaning jig but is

formed wifl? £ XIS EIRBRBEStARSTSHOG [ E3RHAE same line as the first and second 10 through

holes. 5. The diesniogrdeyitenf aeapilairfaedvise basdingeasCordingaalaimnuherein the
middle portior][?f thegll_(la@gijngcjli formed with the.brubsh Iaole and the suction hole is formed to be lower
than both 8ides 151Rhereo , ﬁawr?gn 5n§té1§, Fnd tﬂ%r%or?i% ! &4 With the brush hole and the

10 a second joining hole that is formed at the other side of the brush
mounting part to mount the cleaning jig on the wire bonding device;

a first through hole that is horizontally formed to the cleaning jig
between one side of the suction hole and the joining hole;
a first magnet member that is joined to the first joining hole;

15 a second magnet member having a through groove that is joined to
the second joining hole but is horizontally formed with respect to the first
through hole; and

a second through hole that is horizontally formed with respect to the

through groove at the other side of the suction hole.

20
2. The cleaning jig for cleaning a capillary for wire bonding according
to claim 1, wherein the brush mounting part is formed in any one of a
rectangular hole, a plurality of circular holes, and a plurality of circular
grooves.
25

3. The cleaning jig for cleaning a capillary for wire bonding according
to claim 1, further comprising a screw hole that fixes the wire brush
member mounted on the brush mounting part in a direction intersected
with the through hole in the side of the brush mounting part and a screw

30 member that fixes the wire brush member mounted on the brush mounting

part through the screw hole.



suction hole has a concave groove at a bottom surface of the cleaning jig. 6. The cleaning device
of a nonulo- for wire bonding according to claim 4, wherein the brush hole is formed in a rectangular
hole, a plurality 20 of circular holes and the pluralitygof suction holes, which vertically penetrate through
the cleaning jig, are formed. 7. The cleaning device of a capillary for wire bonding according to
claim 4, wherein the first and second magnet members are made of any one 25 of a samarium-cobalt
(SmCo) magnet and,an odymium. (Nd-Fe-B) maanet that are a rare earth-based magnet or a
ferrite-based magn'e% ae?){éljl%’t% cl\ée%aﬁﬁleé fe@?ggrgf%rcgﬁﬁfa?f %ﬁn e %Igﬁéllﬁigngbcording to claim 4,
wherein the brusttraabirdsimagedrdingie nleinl havenerah3thribgsen saintss geet, brass,
carbon stegl ORRELWiIG, $i6RlIMse ﬁﬂamtmg%hémwgﬂy@l@'@@wcwJﬂ@%@eed steel

(high-strength steel) or a mixed metal materialof more than two metal materials of tungsten, stainless
steel, brasg\eHBbAIR SECEppRIWHE I teeT are ¢hidifoshre)inadighdBS UM sA sy s Ralsd high

speed stegt (ahsirapaiesiesd) sngha mass pectieon, dinmstebatithe Mire bish sembed is formed in
9. A method for fabricating a cleaning device of a capillary for wire bonding

0.005 mmto Q.5 mm. |
comprisin@%%%ﬁ%ﬁj@qﬁﬁfiﬁ}&ﬁ% "B REFABre for mounting a 10 wire brush and a suction hole for
sucking foreign substances of the capillary, which are formed at a middle portion of the cleaning jig, a
first joining hole to be joined to a first magnet member, which is formed at one side of the middle
portion, a second joining hole to be joined to a second magnet member, which is formed at the other
side of the middle portion, first 15 through holes extended from the suction hole, which are formed at
both sides of the second joining hole, second through holes formed on the same line as the first
through holes, a screw hole formed on a side of the brush hole, and a screw member inserted up to
the side of the brush hole through the screw hole, the method comprising: 20winding a wire used as a
brush member raw material so as to be used as the wire brush on first and second rod members
facing each other of a straightening device configured to include a pressurizer lever and a pressing
gauge;

15

20

25

30



turning the pressurizer lever to stretch the brush member raw 25 material; binding the middle
portions of the brush member raw material using a first string member; separating the brush
member raw material from the first and second rodggembers and binding the brush member raw
material with the second 30 string member so as to be able to be used as the brush member;
foiming eashdbrasleraemtier biecaufiing jize foitblemernber sew mataral 881byfusingd extting member
s0 as 0 be.able fo be Used:ag e biush.member and temaving (g first sripg member,, . putting

g member on a bending mold mémber whdse Upper portion is formed with a concave
groove in b dirécliorihamdgh sinetshirgvtheleut brush member on the brush fixing member and then

putting 2 fixing corenemNElAAREIION SAUEIREAYIN. e aNSAYE HIRRYE.Es BMidele portion of

the brush member and in a direction orthogonal to the brush member; pushing the fixing core-‘-member
to the dnsideSMHEBREAVEfoove by 10 using a bending punch member so that the brush fixing

member and the bresbymerphet isershedioihg insida ol hRCeRcaYeO1aRYe oHbR Rending mold

member and winding the brush fixing member on the brush member; fixing the brush member to

the brush {RRgheBeRPABYE HsREthh§ AR Sl 28858 BIERIPRkiHgEhEiBsErisd iftng the brush
member talpe flatond jeuiiing Hatebrushefidngememnties atean iz tadnount ondhadiustihele; and

magnet member through groove on the same line as the first and second

10 through holes.

5. The cleaning device of a capillary for wire bonding according to
claim 4, wherein the middle portion of the cleaning jig formed with the
brush hole and the suction hole is formed to be lower than both sides

15  thereof, having a step, and the portion formed with the brush hole and the
suction hole has a concave groove at a bottom surface of the cleaning jig.

6. The cleaning device of a capillary for wire bonding according to
claim 4, wherein the brush hole is formed in a rectangular hole, a plurality

20 of circular holes and the plurality of suction holes, which vertically

penetrate through the cleaning jig, are formed.

7. The cleaning device of a capillary for wire bonding according to
claim 4, wherein the first and second magnet members are made of any one
25 of a samarium-cobalt (SmCo) magnet and an odymium (Nd-Fe-B} magnet

that are a rare earth-based magnet or a ferrite-based magnet.,

8. The cleaning device of a capillary for wire bonding according to
claim 4, wherein the brush member is made from one metal material of
30 tungsten, stainless steel, brass, carbon steel, copper wire, steel wire (piano

wirel},



mounting the cut brush fixing member on the brush hole and fixing the brush fixing member to the
brush hole by inserting the screw member 20 into the screw hole. 10. The method according to
claim 9, wherein the grinding the tip of the brush mgmber includes cutting using a Water-Jet device
and grinding using a horizontal type grinder on which a diamond wheel is mounted. 25 11. The
method acgongingsteuglaimiyfustaer, canpribiad adissdbegasdifggheguentially eleelning the brush
member to whi% rint%Tgrgutsts re ?ttached i\[]ha ve%sel in wpiih clefaning a%e%u and ethanol are filled
and dryingniltl‘?gr Minutes 10 2 Houts if a drier Whose mtérmal er%lg‘e?ﬁﬁr% IS Cf B08t590C. 39

12. The msthodeccasdieyg tbrelsin S fbcthestahposppafteirdryisigehebraskpmemberrgpining the first

and secon ch.of the. first e jQinj f eaning jig. 513. A
method fo&cﬁﬁ%@n%l g}ggﬁ%?yt%fﬁg %%dcﬁgé%nagﬁeg\ﬁcg%%?g@ggﬁ%rg%ggvt% re gﬂd%%@a%lcording to
claim 2 copipasisgetion coamedtn@biessivl vbausteigesiimtandesrardtiar§ivty Aasemieémber to the
second thggugh hple; connecting the other side of the foreign substances discharging hose 10
member to a vacuum pump device; removing a wire for bonding from a capillary when the

capillary is fixed to a transducer horn of a wire bonding device and the wire for bonding penetrates
through the capillary Aoperfasa e brading \wWockebythe aumberdaf dirgpisket-guldnowie wire

bonding work in the wirg b‘o?din (J:.tSdevice;.. moi\ggglwe capillar tot efclreanin |1 in a state
where the 22PHES ROBRES REASITARBES oA afict (sf)ép%f) fy'1s I&%‘r‘gb{%’ﬁﬁe brush
member, cléanibguisie faréigrachstancds Vehileubirigddheigip potitaarafdhe Tapdlanypiljadown 20 and
left/right inx%ﬁ?c%r%srg rf%%rxqggrét a middle portion of the cleaning jig, a first joining hole
to be joined to a first magnet member, which is formed at one side of the
middle portion, a second joining hole to be joined to a second magnet
member, which is formed at the other side of the middle portion, first
16  through holes extended from the suction hole, which are formed at both
sides of the second joining hole, second through holes formed on the same
line as the first through holes, a screw hole formed on a side of the brush
hole, and a screw member inserted up teo the side of the brush hele through
the screw hole, the method comprising:
20 winding a wire used as a brush member raw material so as to be
used as the wire brush on first and second rod members facing each other
of a straightening device configured to include a pressurizer lever and a
pressing gauge;
turning the pressurizer lever to stretch the brush member raw
25 material;
binding the middle portions of the brush member raw material using
a first string member;
separating the brush member raw material from the first and second
rod members and binding the brush member raw material with the second
30  string member so as to be able to be used as the brush member;
forming each brush member by cutting the brush member raw

material



moving the tip portion of the capillary to a suction hole of the cleaning jig; and discharging the
foreign substances of the tip portion of the capillary to the outside through the foreign substances
discharging hose member 25 connected to the secgid through hole of the cleaning jig via a first
through hole, a second magnet member through groove, and a second through hole from the suction

hole of theigleasing lg-hytopertinghthessasyun Ry amldeyiee. 384 aSha dnetied agenrding to claim
13, wherein the fore'\%rﬁg%gst?nces is 40 filtergd by forming a dust collecting filter member between

the foreigna?u STARCESEiSe aﬁ:}?ﬁ&tﬁg&%% &P and the vacuum pump device. 15. A cleaning device

of a capillary for wirettingdihg tongdriging:$ meledeingsngathatridthdescddbmshmambiebyederein a
plurality of r mountj ire. brush is fanned, both ends of an extra.string of.a string
member péprﬁgé&t%gtg%ﬁ%é%h% Iﬁ%@l%ﬁ%eﬁ bkr‘LUé)s %gr%e %rr%%vg% an uoﬁbeer%%?é%hoer%é(%rﬁr%{ a state
whereSa midatécparbrtef thetcleaishg Jigis boumd bihthestrty frembenamdbouamkdmibidie portion is

10 located:at thg dowarhale af e frushhole. ang after,both,ends,of e extra sizing,arg fixed not to

penetrate through the upper hole through the lower hole of the brush hole in a state where both ends
are locate&R e Fipér HBIETLhBBHRR HlehotiErt arecgrbgndand in gvigigidipiansferring

member thatisocenrested-o Bnesand &hthe-15 cleaning jig to transfer vibration from a motor; and
2 vibration device \hat ibres e brush member of e cieanita s gonncied o the ytor
transferring memyer>™18 g groove by
10 using a bending punch member so that the brush fixing member and the
brush member is pushed to the inside of the concave groove of the bending
mold member and winding the brush fixing member on the brush member;
fixing the brush member to the brush fixing member by closely
attaching the side of the brush fixing member;
5 grinding the brush member to be flat;
cutting the brush fixing member at a size to mount on the brush
hole; and
mounting the cut brush fixing member on the brush hole and fixing
the brush fixing member to the brush hole by inserting the screw member

20  into the screw hole.

10. The method according to claim 9, wherein the grinding the tip of
the brush member includes cutting using a Water-Jet device and grinding
using a horizontal type grinder on which a diamond wheel is mounted.

25 '

11. The method according to claim 9, further comprising after the
grinding, sequentially cleaning the brush member to which grinding dusts
are attached in a vessel in which cleaning agent and ethanol are filled and
drying it for 30 minutes to 2 hours in a drier whose internal temperature is

30 50°C to 90°C.



10

15

20

25

30

39

12. The method according to claim 9, further comprising after drying
the brush member, joining the first and second magnet members to each of

the first and second joining holes of the cleaning jig.

13. A method for cleaning a capillary using the cleaning device of a
capillary for wire bonding according to claim 4 comprising:

connecting one side of a foreign substances discharging hose member
to the second through hole;

connecting the other side of the foreign substances discharging hose
member to a vacuum pump device;

removing a wire for bonding from a capillary when the capillary is
fixed to a transducer horn of a wire bonding device and the wire for bonding
penetrates through the capillary to perform a wire bonding work by the
number of times set during the wire bonding work in the wire bonding
device;

moving the capillary to the cleaning jig in a state where the capillary
is joined to the transducer horn;

after the capillary is located at the brush member, cleaning the
foreign substances while moving the tip portion of the capillary up/down
and left/right in the brush member;

moving the tip portion of the capillary to a suction hole of the
cleaning jig; and

discharging the foreign substances of the tip portion of the capillary
to the outside through the foreign substances discharging hose member
connected to the second through hole of the cleaning jig via a first through
hole, a second magnet member through groove, and a second through hole
from the suction hole of the cleaning jig by operating the vacuum pump

device.

14. The method according to claim 13, wherein the foreign

substances is



10

ib

40

filtered by forming a dust collecting filter member between the foreign

substances discharging hose member and the vacuum pump device.

15. A cleaning device of a capillary for wire bonding comprising:

a cleaning jig that includes a brush member wherein a plurality of
brush holes for mounting a wire brush is formed, both ends of an extra
string of a string member penetrate through a lower hole of the brush hole
through an upper hole thereof in a state where a middle portion of the
cleaning jig is bound by the string member, the bound middle portion is
located at the lower hole of the brush hole, and after both ends of the extra
string are fixed not to penetrate through the upper hole through the lower
hole of the brush hole in a state where both ends are located at the upper
hole of the brush hole, both ends are ground;

a vibration transferring member that is connected to one end of the
cleaning jig to transfer vibration from a motor; and

a vibration device that vibrates the brush member of the cleaning jig

connected to the vibration transferring member.



