[ DESCRI PTION] [Invention Title] CLEANI NG JI G OF CAPI LLARY FOR W RE BONDI NG,
CLEANI NG DEVI CE OF CAPI LLARY FOR W RE BONDI NG, METHOD FOR FABRI CATI NG
THERECF AND 2MBI30B2 FOR CLEANI NG USI NG THE SAME [ Techni caCTHR2bas006008 The
present invention relates to a cleanihg jig o f a capillary for wire

bondi ng, a cleaning device o f a capillary for wire bonding, a nethod for
fabricating thereof, and a nethod for cleaning a capillary using the sane,
whi ch can renove pollutants in the capillary w thout separating the
capillary froma transducer at the tinme of performng the wire bondi ng work
usi ng tferg@apPtri@)y for wre bonding. [Background Art] <2> Cenerally, a

Wi re bondi ng process anong processes for fabricating a sem conductor device
neans adlhverdrieoniéde) on between a bond pad o f a seniconductor die and an

ot o2t COING! B R SRS aky 2ERRDVIRE" BORYR, IRiFAMNE, DETRE |0

ot her words, Oor chip aré connecte eads o

frame ypparfRer FORIWIRE BUNDENDONMBTIOD PFORC 6BR I GATING hEHBREOR ANIMAMETHOD SFOR
achieved by a wire bonder, wherein the wire bonder includes a discharge tip

t hat f QLESNENGOHPING hHE SAMEe, a transducer body that includes an transducer

to generate ult oni.¢ energy, a transducer horn that is coupled to the
transduéi?aﬁﬂﬁ§53§e§?gnsfer the ultrasonic energy and determnes a trace o

fawire, angnd gapidd ahverdth dedaf@URbes dicakii §IaBIdUGRDi Doy for perd orm
the wire bonding and a wre cutting. Herein, the discharge tip is coupled

to one lehdengf 4 hdeanine bovdes @hda tdapitd tans docemi bodyondsngoupl rethpd &o0bond

head. Further, the transducer body,.the transducer hor and.t he capil | ar
are deffiahetcaddng thelse uc@Fiékgﬁﬁ%Vb.02495Wﬂ“3gp?o%%§§??rr'?%ﬂgigh %ﬁ@éa g

sem conguc of, PACKAYE ho B (MhhEs RANAANYAFEMIACE i hbSedebfr £AnREGe afpieihey nal
connecti on pé?h JK?%tRe pacﬁage such as
from a transducer at the time of performing the wire bonding work using the
capillary 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 pattern 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 transducer 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.

<4> In a process for fabricating a semiconductor package, a wire bonding
device is used to connect 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.



the lead frame, a ceramic circuit substrate, a printed circuit board, etc.
with an input/output pad or a die by using alum num gold, copper, etc.<5>
The capi Iwerg10/085eh is an essential conponent of the wpPCe/KRek/meoodevi ce,
is used in the wire bonding process uging the wire bonding device. <6> A
configuration of the capillary will be briefly described. The capillary is
configured o f a cylindrical body whose inside are fornmed with mcro hol es.
<7> Herein, the mcro hole inside the capillary receives a ball bonding
wire having a dianeter o f 1.0 ml to 1.3 ml| (1 m!l is 1/1000 inch). <8>
Thesmi cro holleei sasidped, twhikhvesaagonesdnoial wopenadl idferthbesonesbawahg er

toward the tip side and a |ower-end tip of the mcro holg is called a
chanber€W49§>lﬁbVﬁﬂhé?f%W,WFﬁbB?Wﬁﬁ§dﬂ2§F5%§§éW%ﬁ&edwfﬁrﬁﬁﬁéngdh?ﬂgereIated
art 11 be desenkbagptdh €7 ehencs, il afheyAGCAIPANNERGy dndirigsd. <1 Ot
FIG 1 is a side view for schematically explaining the transducer assenbly
accor diqwpil bartyhd sr ebat igtrad tof Bl @yl 2ndrs cal clondyi meosepeams péectdree fuimad ofi tha

capillary in the transducer assenbly according to the related art, and FIG
3 is aWicéw fdesexplaining a wire ball formation state of the capillary in

the_transducer, asse y ordi Ng: h el.at: [ AL El G
1 ,7the trangaﬂéﬁk ggée%%ﬁ& g@ggrg%ﬁggtghéhéﬁ?z %ﬁg eg?pk§8%§£%??3§?glngo

i ncl udeyiaet Karisgdug el adeteraof rilagsmiices 2.3, mal t(lamslduselr/1000 nndh). and a
capillary 4 . <i2> First, the role o f the transducer 1 is to .generate
ul t¥asoni ¢ edBe gyi ¢ior haile el HoshAPRY. L@ haveowr senet harm RAsYuedii ber | Recomes

et T A ER o R o T A A
Ther ef afigmbéhe ul trasoni c waves generated by the transducer 1 are
transferred to the transducer horn 3 along the transducer 2 . <i4> The
trafisducer hﬁﬁﬁeBwﬁéﬂboﬁh@cbémsﬂafﬂhéswﬂ@gﬁdﬂﬁ@fdumhh@ ihes retl et eFt Paébmes
smal | té)e regcri itbgdewnl(%hsge err]g}lcet rt]g tlfllet ggcso?nrﬁgr?yi%@eér%iﬁgsn. be
<10> FIG. 1 is a side view for schematically explaining the transducer
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.
<ll> As shown in FIG. 1, the transducer assembly according to the related
art is configured to include 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 connected to a high
frequency oscillator 5 to generate ultrasonic waves.
<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 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.
<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.



concentrated at the end. <i5> The capillary 4 through which a wire 6
penetrates actually perforns the wire bonding and is fixed to an end o f

t he transwocero/dsersa 3 .<16> In order to performthe w r @eCharvospoprodCEeSS, a
wire 6 is forned of in a ball (see reBerence nuneral 6a of FIG 3 ) form
at the end o f the wire 6 of the capillary 4 through the high voltage

di scharge. < > The ball contacts and presses a pad o f a chip under control
of awre bonding device to transfer the ultrasonic energy to a | ower end
of the capillary 4 . \Wen heat is applied to the pad, the ball is pressed
to<We pri nmarilnyoisnidéd nas forme t|badw1re| g&ndlrmg RAsers arywird § dg alimeditoff iBm

the primar b nding.to forma r redet erm trace

the b rb Rbpte FRikSeshbiped! 1§ oP MG MOaR, BL307 Sibvhy e’ LEESSEAT,
stitch Qﬁﬁ@apﬁh@rﬁbptﬁnﬁﬁﬁrﬁk!ﬁmgi%oﬂﬁﬂﬁﬁHﬁQjéﬁgﬁra| times to connect the
pad o f the sem conductor chip to an external connection path of a package.
<I 98>The ti pTporhbdldncofitache aapipkéssep 4 pad wiwai dhipt heddsakcbnim®lf of nediire

tacted/ d to the | fthldf t the t f f
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be easily polluted by soot during the wire bonding process and a surface of

the tipoponatilnbontedacoithg pdte | ead frame is attached with platlng slimes,

such t hat mel ability is degraded at the t| erfor secondary
stit&h bondi 1§¢ ?%§d¥?ﬂh 'g 3aamupytd5§ma& g”HB gb%? Ak didie

i espanf haloquc%p réta i T INECAHOE, ihen b IQOQHémbongt%macs

and lifespan o are de raded during the wre

pr ocessleads o hawiead Fﬂa% b2 ande@ndatshaetaaphltbmdy |§heeplbcaceed)pw'rzttﬁoa new
capillary in the transducer horn 3 and as shown in FIG the wire 6 is

formed j9Peat@hlgevesad) Fiem he cHweehdtlss Rade ol t}éetf'rﬁmée@rrfhtcﬁar hFtgR 6l Bage

d'S(ﬂqaréyternal connection path of a package.

<19> The tip portion of the capillary 4, in which the ball is formed 1is
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 1is 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 replaced with a new capillary in the transducer horn 3 and as
shown in FIG. 3, the wire 6 is formed in a ball (6a) form at the end of the
wire through the high voltage discharge.

<22> At this time, companies using the capillary recycle (clean) the used
products 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).



<22> At this tine, conpanies using the capillary recycle (clean) the used
products to reduce cost and use again. Cenerally, the recycling (cleaning)
capi | | ar ywop=otw@odske price o f a nornmal product (approxPORiER29081006(8 won
per a piece) .<23> Although this redu¢es purchase price, in view of a
techni cal aspect, since the capillary should be replaced according to the
sane process schedule as a process schedul e replacing a new capillary, the
capillary is subjected to a paraneter tuning by the wire bonding machi ne, a
pull test after bonding a trial product, a ball shear test, etc. If it is
det®rmi ned t Hathough tlest redsadst pusnthasgauod ce maiss vpewodiict i irehoace lbasegyl,i ed.

<24> However, in the w red din ccaording.to the related art, there.is a
probl en? i%5et Wit CARhEGENe Ouigf ecirgﬂ%:eat aGeoed el Uie pRBIREOFST PSDSAUE mal
due to f -est.s, et I t : S;, : S
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tests are aneecadtes tumdhgwhenht helireapotdiagymachineunt edl brtekheaftrranbdubag, a
resi stance value up to the tip o f the capillary should he neasured and an

ul trasohild 1Bt At arfb it | SHar L85 gt or mldedt it setommiped ipdt bbg tlest
observe(&%lg??ﬁ§p§&§gﬁﬂ%%fg%§ﬂ§$ﬂ%gﬂagnxpgﬁéﬁ%ﬁ}ng t he bondi ng severa

tinmes at e an if the primary set

pakanet er valjdRengedsn tihebeiad vshdee peidrafdg ttbetkondi Mgdaatt a thecondany
set paraneter value. Therefore, if the capillary is separated fromthe
t ransdudié@blesi e & hphenaywgepeitawdt &riepeY udls theesedigngbdpraduct pmdeesHimgl t o

readj ust t r r.val ues .continuously. <26> Meanwhile, when anal yzi ng
in_detdﬁﬁzEﬁéﬁ? ?@ﬁigﬂ@%%bgfé@%ng%%EY,&fﬁe capillary perfornms a role of
pricarily welldi Beher 6tk Withe edsaunshculahb® pidoteadensch tthie oted cub! E a9

secondarily weld it to the |lead frame and then cutylng it. At this tine,
t he wel dabieplaaed. of Theharegodnd Wy r Eha desler gek ynegidpé ctsedhakc obedi Hig copt Hary

O o gh L BURC S Bl BBy 2T Coner by an esptl
one capiddidlyry SsHé%ed HO hOaduir8d Sehd | &f €8R&Asonic transfer amount should be
determined 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 transducer, since the set parameter values are changed, it
1s necessary to readjust the parameter values continuously.
26> Meanwhile, when analyzing in detail the wire bonding technology, the
capillary performs a role of primarily welding a gold wire around a chip and
leading the gold wire to secondarily weld it to the lead frame and then
cutting it. At this time, the weldability of the gold wire is largely
affected 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 a semiconductor assembly plant.
Therefore, the pollution of the tip portion of the capillary in a
semiconductor assembly plant causes chronic quality deterioration.

8> FIG. 4 is a view for explaining a capillary cleaning device according



However, anong various defects, a welding defect occurs due to the
pollution o f the tip portion of the capillary in a sem conductor assenbly
pl ant. Thwoebowmsposthe pollution of the tip portion o f wrhe/Krepéd/dosrog i n a
sem conductor assenbly plant causes chronic quality deterioration. <28>
FIG 4 is a view for explaining a capillary cleaning device accordingto the
related art . <29> The capillary cleaning device according to the rel ated
art, which uses a device having a vibration effect such as vibration of a
power toothbrush, uses a schene that renoves foreign substances o f the tip
portiont® thetied acapidrkary 4 mﬁth a dianond film7 by nounting the dianond
film?7 on a connection nmenber , the diamond film 7 being formed. by

at t4chi ng di dRBneRIPSheST §1ﬁ%ﬂﬂ|nﬁgd%1‘“tcﬁ| eEdEg tp thy rfebaﬁ%l ﬁfﬁ{d’hadhqsﬁﬁ
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not o Herein e di ‘amon attachi powder
part| clmsha\/lsn@eaet hlna:tkmsv@s ffdreﬁngm osthidtamesy tdfe thiel mipspog ian adhekeve.
<30> However, the problens of the above-nentioned nethod are as foll ows:

the worfe@RdhbuYd beVbay faor wamony Al Hi gh- bﬁévmur@xa%rthetqi\@mpn% éulrnf ace%d f
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pr ocess; én the "di anond | mcontac ion

t he forgjygersubstanceshi ckiegsrehmved ©d dsey @ AR Hl«'mr s el eni mr@s\m cfanﬁ he
wire 6 is inserted; and the foreign substances drop on the Chlﬁ and a

cl anp, MhmcWlbaﬂgégq@awpmvxdepérmﬁﬂarl@nbY[@rs%M@swr@PtPNthnl areip, otbheni
<3i> Th rese entl ose sol ve the above pr . Jt.is an

obj ect ﬁzﬁl i ? enfS ﬁygﬁ § t%ﬁHdiQIQM) eQﬂW%a'ﬂﬁﬁ?bCp% RagAPg | dr y
for “‘rﬁnQﬁﬂgkﬁgf ﬁmﬁk@@ﬂhﬂgnﬂ%HéQQlﬁ1Lu%ﬁQﬁprE@ﬁ¥efor wi re bonding, a

met hod for fabricating thereof, and a net for cleaning a capillary using
t he30same, whillohiesan tlmmweblmlsl oft dhe sationetipat cenpid hehpdwitchaeat falépes atthag

the capilbary froma transducer at the {im o L performng Lhe wre bonding
capillary may be worn due to the diamond film during the cleaning process;
when the diamond film contacts the tip portion of the capillary, the foreign
substances to be removed close a capillary hole into which the wire 6 1is
inserted; and the foreign substances drop on the chip and a clamp, which
cause quality deterioration.
[Disclosure]
[Technical Problem]
<3l> The present invention proposes to solve the above problems. It is an
object of the present invention to provide 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 bonding.
[Technical Solution]
<32> In order to achieve the above object, there is provided a cleaning jig
for wire bonding according to the present invention, which performs cleaning
on 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



capillary for wire bonding. [Technical Solution] <32> In order to achieve
t he above object, there is provided a cleaning jig for wre bondi ng

accor di ngvbaotomso@eesent i nventi on, which perfornms cl eaRCmE R082006@p1 | | ary
for wire bonding conprising: a brush sounting part that is forned to nount
a wre brush for cleaning the capillary; a suction hole thatis formed at
one side o f the brush nounting part to suck foreign substances o f the
capillary; a first joining hole that is forned at one side o f the brush
mounting part to mount the cleaning jig on a wire bonding device; a second
j oi ni ngishdboenghaat jose f prdeed! athe biieslotmegnt gigdeapt ftot I‘:‘rédbrfl%hlgm@ﬁbﬁt‘@cpart

to nmount. t i g:0 L re deV|c a_first | e
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the first joining a second magnet nenber having a through groove that
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any one of a rectangul ar a plurality of circul ar hol es,

pl ur al i suctodn cialeubad @KDQ@@BH@ 484, erﬁesﬁbkgnethmmbbeaﬁunglp|gonmﬂ the

capillary f.or wire bondi further conprises. a screw hol t fixes
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and a screw nenber t |xes t e W re brus nounted on t
nnunt|ng)pﬁmtfhh$@u@hougelﬁﬂeemamblﬁ se<ghd tknx@MehokﬁtaahlEydunhemabQW¢
object, there js provided a cleaning device o f a capillary for wire

bondi ngf ABEGr Wi thg TeaPedie tpr Eierthrpysie rArPeYe Onpheseiyr 8146 1 BhashIGHaAber
t hat |%lg%nf|gured of aplurality of wires for cleaning the capillary for
wire bofi I'ng; and a wire brush attaching

<33> Preferably, the brush mounting part is formed 1in 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 brush member
mounted on the brush mounting part through the screw hole.

<35> In order to achieve the above object, there is provided a cleaning
device of a capillary for wire bonding according to the present invention
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 inserted
and a cylindrical body into which one end of the wire brush is inserted and
from which the other end thereof 1s 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



menber for fixing the wire brush. <36> Preferably, the wire brush attaching
menber is any one o f a cleaning jig having a hole or a groove into which

t he wire woustv/asmosber is inserted and a cylindrical bodycrmRroedniostwsone end
of the wire brush is inserted and frof which the other end thereof is
exposed. <37> Preferably, the wire brush nenber is made fromone o f netal
materi als such as tungsten, stainless steel, brass, carbon steel, copper
wire, steelwire (piano wire), nolybdenum alloy steel, and high speed steel
(highstrength steel) or at least two m xed netal materials of netal

mat er i atisesughans wungst emlybdexiuml eddost sbdel ,bransls highr bpredt ebtel cdpger

wire, steel wre (piano wire), nolypbdenum all oy steel, and high speed steel
(hi gh- stif&Rgth sieeb) Prafid 1gagt J¥e B B i BARATAR LS O IHEIWIFETBA L Fruch
nenber s f i : 0 < I d hiev e ve
obj ect ,éstS htélgggfés%’pg ggfrgggsgm(:%egénlbg%g%]e\%g‘g&lo 81?“ egf ’c:%f)f)?%ra@nfe or ge\% @e iAbe
bondi ng(dager dimg ,t aol figlcpuesehtoyi neesl j omddrighi spegt s eel eéhighgsj iaglh
that includes brush holes 11 for. nounting a wire brush and a suction hole
12 for HEeki ngd ot irghs st anceiamster nel ddisi MEEE VDI uhi Benber e 1onfarmedddne

portio C ing jig 10, a first joining hole 13 to be joined to a
first g%gwétﬁﬂgﬁbggﬁg%; which is forned at one side of the m ddle portion,

a sseond j oi Mhngri@l etoldchdctre el nddvé ool ceecorttbrangsepraeidber a22]eadingh
is formed at the other side o f the mddle portion, first through holes 15
ext endeteviicenpf he eawtlilary hisire wipe biiddhe areco 6t dt catthBoPResinded nvgnti g
second joi ning hole i

4, .second roough.hol es 16 for on 4t sa l.i pe._as
the fi r'S¥Pfhpd ghahS#%éé“f%, Jégs]éd:et&)aﬁoﬂ%&i@e?ogﬂ@g ﬁﬁf’eas Sd Bt A0 ThPoah
hol e 1lyji@andyrasgChRyV HERNE!iohd Homsenbedorpstékinbe 6t €igno dubticesushi hate
11 through the screw hole 18; a brush nenber 30 that is nmounted on the

br ush hedpé 1 laryanarhi ¢lx ear ebyont 1se mgdd kaw masrbert af9; thendlearfingst igratfheta nidiber
21 that.|i. the first |j hole 1
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second magnet member 22, which is formed at the other side of the middle
portion, first through holes 15 extended from the suction hole 12, which are
formed at both sides of the second joining hole 14, second through holes 16
formed on the same line as the first through holes 15, a screw hole 18 formed
on a side of the brush hole 11, and a screw member 19 inserted up to the side
of the brush hole 11 through the screw hole 18; a brush member 30 that is
mounted on the brush hole 11 and fixed by the screw member 19; and a first
magnet member 21 that is inserted into the first joining hole 13 to be joined
to the cleaning jig 10 and a second magnet member 22 that is inserted into
the second joining hole 14 to be joined to the cleaning jig 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.
<39> 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 than 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.

<40> Preferably, the brush hole 11 is formed in a rectangular hole, a



wi th a magnet nenber through groove 23 on the sane line as the first and
second t hrough holes 15 and 16. <39> Preferably, the mddle portion of the
cl eani ng wogotd3baenmed with the brush hole 11 and the s®RCTiKRR2008010600%2 i S
formed to be |ower than both sides the&reof, having a step, and the portion
formed wth the brush hole 11 and the suction hole 12 has a concave groove
17 at a bottom surface of the cleaning jig- <40> Preferably, the brush hole
11 is forned in a rectangular hole, aplurality o f circular holes and the
plurality of suction holes 12, which vertically penetrate through the

cl eani nyflirkgi tyared faormetar wiles veahwHia @luraki thi 0§t saeld csedohes nbgnethich
nenbers 2 22 are ne .o f.a sanarlun} obalt (SnCo) nagnet
and an %hf%ﬂ?kRﬁKﬁéag?qﬁﬁaﬁ%E??%5 CdH&E JP%rgr gpf%agased_nagnet or a
fersibt e- basedepmaiiet, 2% iPsefeidabbyond hegitusbnierber 201 i28 aBdenddeont one
metal material of tungsten stainl ess steel, brass, carbon steel, copper

wire, siwelongi pé @p@émlmmbaltndlsmﬁ@bmat |a5yi aneefymiand (Nidie-Bheeagnst eel
(hi gh-str th steel) terial, o f, nore than two netal

naterlamgﬁn e @uﬁ@?&@ﬂr1%$3$ﬁf@§@ﬁ§tgﬁﬁi BrEd e PESATEIRSt el , copper wire,
stegl wire (p'r@f\@fam €) th T YiBH efdiPed! b@y@t@@de @Bﬂ bhoMaReedasiagl of

(high-strength steel <43> In order to achieve the above object there is
provi dedings teat, ho:d:afmies‘sabﬂaeatl hgass ,c| e@ahbng stexli,cecoppér awcepi I$taere)1r fiore

re bo di ng accarding to the esent t |
Chat 1 o0 08s 5 S HORBU 3 aF B FGR | rghh W o SBRAsh ARk SE el iekb P
12 for §¥%¥9n%rf%ftﬁg@dS%Q§5?nﬁﬁ§a9f, Qnelﬁﬁg'H%ﬁﬁy¢wﬁhh%baﬁrﬁa&9ﬁﬁ?§ gt a

m ddl e portion o e cleanin first joining hole 13 to be joined
to a finsigst@agnestainidxey thelv\hbcﬁlss S (fartbondsaéelqnec@pde oife t hetewilddliee
portion, a secon 10|n|Q%@hole 14 to be joined to a second n?gn?$ nenbeé
22, whiGHang ¥or {yhdeaust Ablovsisdeeb, fartdménﬁhdap%edpo%ﬁeﬁb NxghrstrengtBugh
hol es g§;§n?ed fromthe suction hole 12, which are forned at both sides o f
t he secon oi ning hol e

<43> In order to achieve the above object there is provided a method for

fabricating a cleaning device of a capillary for wire bonding according to
the present invention comprising a cleaning jig that includes a brush hole 11
for mounting a wire brush and a suction hole 12 for sucking foreign
substances of the capillary, which are formed at 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 middle portion, first through holes extended from the
suction hole 12, which are formed at both sides of the second joining hole
15, second through holes 16 formed on the same line as the first through
holes 15, a screw hole 18 formed on a side of the brush hole 11, and a screw
member 19 inserted up to the side of the brush hole 11 through the screw hole
18, the method comprising: winding a wire used as a brush member raw 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
to stretch the brush member raw material 31; binding the middle portions of

the brush member raw material 31 using a first string member 50; separating



15, second through holes 16 fornmed on the sane line as the first through
hol es 15, a screw hole 18 forned on a side of the brush hole 11, and a
screw nmerwenod3viszerted up to the side o f the brush helce/Kroesdmewgh t he
screw hole 18, the nethod conprising:9winding a wire used as a brush nenber
raw material 3 1 so as to be used as the wire brush on first and second rod
menbers 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 to stretch the brush nenber raw material 31; binding
the m ddicebposht memiseror fiw tiacebirals Bl nfewhether dwr statied i sicodd Irodsmaewpeas f41r and
string nenber 50; seﬁaratingthe brush nenbeé éaanat rial 31 framthe first

and sectndnd dui neenmhdns brushnBenber oiaY BRERNIAG Thalbh JO8 SRAPBErSHTARE MaMbeT 4
31 w i bl
W %ﬁggr?se%gnge satbrléggh%gﬁgs d rgr%n%%r B@.bsthomgﬂje?, ! ﬁ)rﬁl?rhé)%ak'ﬁ Scﬁu@ﬁ tei®er

brush form ng by cutting the bru menber raw

mat eri &0 3% byt tusignohea eush imegbeenter méterdal a3l thy heimblaectict ing waedraslt he
brush nmenber and renoving the first string nmenber 50; putting the brush
fixi ng eeabeto Doakie 40D dPeg asolle hsrbemepber WHOSENGRPY torkiirsh $id1n8

formed with .oncave groove 230.in _on iregtion, .a e i e t
brush H%%%g?q%g Sh gﬂ%gﬁﬁﬁgﬁuﬁgxf%ﬁngég"%%rzg%jéﬁdatﬁ%ﬁﬁ%%ﬂ%ﬁﬁbmgm%gx?%g
core meieE GHeri ford i6h r BCELARRICRI IESPOnREHatE drootbe30ontcane dieeveo23@nat a

m ddl e portion o f the brush menber 30 and in a direction orthogonal to the
brush nemrbechizg; thestitngrusie famRengdl one thenbesh2ioxing neebearngpPeeans! ftheme

30.b i b in h nenb 240 that .t h
FPxi o LR “doruim cORb Tbeh Donbart 40 el oRe coeoiat | fb ke s e
concave;gheeves®3f o fnikhee bending ol Ghempibst wdBeansd Wnadiing at aerdytush

fixing menber 200 on the brush nmenber 30; fixing the brush menber 30 to the
brush fonthngomnbert200rish okolsal B0atnsbhigdhehéisindeca ef memerbPUSHOf iLhe ng

TeToCr 200 ), B0 T 1S SLHS0 TEARRY 120,54 BRI A IR AL,y
e, B TR 04, ol Bl b sl hpe e
t he screfw el eot8ave 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.
<44> 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.
<45> Preferably, the method further comprises 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 50T to 90C.
<46> 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.



<44> Preferably, the grinding the tip o f the brush nenber 30 includes
cutting using a Water-Jet device and grinding using a horizontal type

gri nder owowhioaizo@2di anmond wheel is nmounted. <45> Pref erabigR20t8m@6008t hod
further conprises after the grinding,10sequentially cleaning the brush
menber to which grinding dusts are attached in a vessel in which cleaning
agent and ethanol are filled and drying it for 30 mnutes to 2 hours in a
drier whose internal tenperature is 50Cto 90 C. <46> Preferably, the
met hod further conprises after drying the brush nmenber 30, joining the
first and sedandrdagnet acteirher she? abanel @eto, edehe ofs tprevidadsts aathoslec¢ond
joining holes 13 and 14 of the cleaning jig 10.<47> | n_order taq achleve t he
above objceetng vherpl ilarpruninged @ eppingodeygie of earfiang! 5Haag@qn%r9 bandige a

oot | SRR @ e AeRLRr ViR YL S RBPEL G ASHAL e | Bl €I Y 5PN

i nventi i ng o e’ si fore gn ances

di scharﬂir@ggm\ﬁﬁsmgrdﬂskﬁaﬁ%ntghms%e@@mrt M(Dltghtﬁ'&ms@cdrﬁl tBEARACHO kg 16he
other side o f the foreign substances di schargi ng hose nmenber 110 to a

vacuum quhpcidei ¢ke 10ther r eidsviodg the wiareigo ‘W@ﬁtWél ﬁgsoﬁllabgﬁ% @QE‘? | egPGT 90

when t pillary 90 is f| ed to,é.transducer b
deviceh@QO%Qn&'t UHWrmehrEﬁ&ﬁalyg)péﬁ@PYHF%s t fSuéﬁ ? ﬁﬁaqpago to
performagiM4as b@nﬂieﬂgtl’{@rcﬁppMa‘irbeE?O“i@bﬁrxe@f td |am€§ar§6%hc&whbﬁﬂ 7tO|"I©fV\v_i Were
bondlng work in the wire bonding device 100; noving the capillary 90 to the

cl eani nepndige 1@vice al0dt ané thitewerd Her claidi n&r;yeneoratgs j thr@elaht@et ﬁéDl 1 larY
transd er hor 70; af.ter the Cﬁ@’k &hyh90W6@%|OC ted at

30, cl ﬁgp?r QTR o HigR RANNLRE A0S tihg et HMES ¢ Eo lf“(?ﬁ i Wfﬁ%
capi |'l %ﬁd?ﬁ’ RO AR v B OB deD; (00F URIVIRBORS c2Pi | 130Y1 00 dchend I p
portion o %he capill'ary 90 to a suction hol e 12 the cleaning jig 10;
and di sclrangiag ighe fmrelsgratsuhﬁirantdres cafi ltthey t90p1$)o]rot1nerh tof thedreagluckary

connect BTt 407 1t 16bctiRd ARt Dldgh ol & 188, o Sioe4RiHg TMBCEOte: 8 G kst
TSSOl AT A RO gandy ;s
oper at i ipg dbine andc Uehn/pughpt devilee brush member 30; moving the tip port1on 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 capillary 90 to the outside
through the foreign substances discharging hose member connected 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 a 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
collecting filter member 130 between the foreign substances discharging hose
member 110 and the vacuum pump device 120,
<49> In order to achieve the above object, there is provided a method for
cleaning a capillary using a cleaning device of a capillary for wire bonding
according to the present invention comprising: moving a capillary 90 to a
cleaning jig 10 in a state where the capillary 90 is joined to a transducer
horn 70 when the capillary 90 fixed to the transducer horn 70 of a wire
bonding device 100 performs a wire bonding work by the number of times set

during the wire bonding work; and after the capillary 90 is located at the



120. <48> Preferably, the foreign substances is filtered by form ng a dust
collecting filter nenber 130 between the foreign substances discharging
hose nenbwo 20b03e0%d t he vacuum punp devi ce 120. <49> | nPOTAER20480008M8i eve

t he above object, there is provided allnethod for cleaning a capillary using
a cleaning device of a capillary for wire bonding according to the present

i nvention conprising: noving a capillary 90 to a cleaning jig 10 in a state
where the capillary 90 is joined to a transducer horn 70 when the capillary
90 fixed to the transducer horn 70 of a wire bonding device 100 perforns a
wi re bdndishgnandek By theamuogbidie dofeighneubssetcasuhnlg npeing flee HoRdPOTE I Wbr k;

and aft he capilla 90.is | ocat at .t hebrus mber, 30,,~cl eani ng t he
foreigﬁﬁiﬁhgfﬁﬁéggn‘ §¢ém2%9$h6n§ﬂ§?gpﬁg8 r?ﬁBﬁagﬂ S SRR ary 90g
upLsdown and ligf bEad9hto iRhi &R bihdshhpRibeyiedp; RPe 9 préladed caaghienggt he

above object, there is provided a cleaning device o f a capillary for wire
bondi ngleaidcor of ng ¢apitl herypriesemt ré nhandt nnaconprisitiog:tha resenit nghysng 100

that includes. a brush nenber..30 ein.a plurali f brus ol.es 11 for
mount i nﬁ”“&rﬁlf’g'b@u§ne ‘%mgorJrlrgd,M,{l;gE%t eH&fslBgesr %n{)‘éf?‘r Jelbe; Wothersl%t?i ng
”E”ber19%r9?ﬂ%¢69”ﬁm%ﬁ”ﬂﬂ%@ 21 1BPefoel g @ it ®riisE hahed L hdthr aughoan
upper hole théreof in a state where a mddle portion of the cleaning jig 10
i's boungh kyttheststing ngf megbeingdhemidre Shopmdt natodIter upht aohoves hotatodd the
the lower hole of the brush hole 11, and after both ends o f extr

string Riehtholed Lhoireveth@retpoes ehelr Sbgeofne” dppk e s Arg etWﬁ*ﬁBﬂer
hol e OnﬁIQ%ebE?%%HEghzﬁg%ﬂ QSaE§&%%?ﬁMQE esﬁﬂhg ﬁ&ﬂﬁxaBS,Lﬁngﬁgn@Hnﬁﬁ?e

upper hol e of hol e "1 ends ar e ground; ation

t r ansf eggrit igh meTbiecafdil dthatei soweenhets esf ttheobeushndode f 11, hendl edrdmdofh g
10 to transfer vibration froma nptor; and a vibration devi%§@140 t hat
vi br at edndshef bElistexisabeir ise org fiked cidadrngenstgatie CuAndtitds 1BPghdole

v 2 BN LPAR ERSE AR Tl 8 PLAR! oL QUAENMRYS, WM B e,
accordingatedthe Heseperi RYRNtdfOrthe 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 connected to the
vibration transferring member 141.
<51> In order to achieve the above object, there is provided a cleaning
device of a capillary for wire bonding according to the present invention
comprising: a circular wire brush member 320 formed by inserting a plurality
of wires into a cylindrical body 321; a vibration device 310 that is 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
vibration device 310.
<52> Preferably, the vibration device is configured of a motor or an
ultrasonic transducer.
[Advantageous Effects]
<53> According to the present invention, the cleaning jig of a capillary for
wire bonding, the cleaning device of a capillary for wire bonding, the method

for fabricating thereof, and the method for cleaning a capillary using the

same has the following effects.



conprising: a circular wire brush nenber 320 forned by inserting a
plurality of wires into a cylindrical body 321; a vibration device 310 that
i s formedveawioamsersend o f the circular brush menber 320 PCo/KRXDE®@6G0RE
circular wire brush menber 320; and ai2power supply device 300 that supplies
power to the vibration device 310. <52> Preferably, the vibration device is
configured of a notor or an ultrasonic transducer. [Advantageous Effects]
<53> According to the present invention, the cleaning jig of a capillary
for wire bonding, the cleaning device o f a capillary for wire bonding, the
metsod for fﬁbrﬂnathmgwrhémeéfﬁa@ﬁdﬂ&heanﬁﬂhaﬁiﬁogﬂuﬂeéhi@gt@muapdﬂmégyn

using the sane has the foll ow ng effects. <54> First service life of
the capil EEFYE iTEngeridy 4FFY ool e Gre T I@ﬁ?%rgdﬁ’g%ggb% st 4 9Pl
qual ity .capabili i , ti-eye t: i i l.eapeg by
di vi di iiacs HBHY, L 8 taded B dBHiif e SiRabihliRea g@@\%%??itf@?@tvﬁg

bondi ng heopéliitiicenl ife, stiabibbhdies tondnioptismatabddnzid iionamtopt healt comdidfion
perforning the wire bonding work and thus, the bonding yield s inpraoved.
<55> Sedonbe bimscelt per foaping by virecbenhied vork &pdr iiluser the dwettinivie
nunber g;fwékgga, the lifespan of the capillary is extended. < > Third, the

Wre caplf ry 1s cleaned, such that productivity is inproved as conpared

t o<ssepl aci ngSthsndcapiihta@r yhe [@psctamt iien o ehndd aldrngskrk53et Ryr@delerim ned
side view for schenatical[¥ expl ai ni ng a.transducer]§%§enbly according to
the relmmbar &t {ingsg>thy dilespag of dBatiaRetler sHEXt¥Edview o f a capillary

e transdycer aggemhl ). achandhng jo thead sl 2leth A <SRRGy 8 1 52

vi ew for expl re ba ion state o t he ca ary int
t r ansdugf o Ass a8t onpacsPdi N 1heiddhehé &lapi Bihiraart; <6o> FIG 4 is a view for

expl aining a cleaning device of a capillary
[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 explaining a cleaning device of a capillary
according to the related art;

<61> FIG. 5 is a perspective view for explaining a cleaning device of a
capillary for wire bonding according to the present invention;

<62> FIG. 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. 8;
<66> FIGS. 10 to 12 are views for explaining a magnet member formed in the

cleaning jig according to the present invention;



according to the related art; <6i> FIG 5 is a perspective view for
explaining a cleaning device o f a capillary for wire bonding according to
t he presewD 220mwBmis2zon; <62> FIG 6 is a perspective vi eRCraRrR2e08008008i Ng a
cleaning jig in the cleaning device oi3f the capillary for wire bonding
according to the present invent ion ; <63> FIG 7 is a bottom perspective
view of the cleaning jig showmmn in FIG 6 ; <64> FIG 8 is a plan view o f
the cleaning jig shown in FIG 6 ; <65> FIG 9 is a cross-sectional view
taken along the line A-A° o f the cleaning jig shown in FIG 8 ; <66> FIGS
10<dr0 12 ar eFVGRwsl3f op Bk phra viipgs af aragretaimender redhokdfdrn foheing @ami ng
jig accordﬁngh%o Bﬂe resent invention;< > FIGS. 13 t?.21,are views for
expl ai MTHE" o T if Gd SRBNEF b0 iR & bRET TRt ARV éqMi ng ji g accordi ng
togshe presepiqi nyent %n;peﬁﬁﬁ%tﬁl'egvi%@_ £Sr 2pehANagt hVelMneHs f @vie¥pbai A1l ng
a cleaning device of a capillary for wire bonding according to anot her
enbodi mept | bfryt Her pwese nforiding nddoondings e FEINGhed3 embodimpet spéctheseprgsent f or
explaining a cleaning jig in the cleaning device of the capillary for wire
bondi ng "¥eebk%i'ng t o anot her enbodiment o f the present invention; <70>
FI 24 is aghett ner | V] e e E [ He 3;
el 25F|?(€§)° a%;} Rl RRE Shactite *ﬁeifanf?’ﬁgeﬁl’%q? e @%ﬁ%ﬂﬁ 32 Thothe s
26 is aleh@Bsr S@sticenalf wihew dapkerurgl dvg twiee! ibordiBgB aceof dirige tal eamither j i g
shown in FIG 25; <73> FIG 27 is a perspective view for explaining a
cl eani mypbdéviané of thecRisisPraryveérnod re bondi ng according to anot her
enbodi nent o he, present .| nv ion, :<74> Fl i - ner: Lye: Vi for
exf)7l(8<>51i ni ng aﬁﬁegzﬁli rl@ :jll% tH_lm fpﬁ}éépe%’twg%fleﬁ oc% thE dl%aﬁn&eﬁé)eﬁlto'wﬂ irY FeW.

23;

<Ti> FIG. 25 is a plan view of the cleaning jig shown in FIG. 23;

<72> FIG. 26 is a cross-sectional view taken along the line B-B' of the
cleaning jig shown in FIG. 25;

<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;

<77> 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 cleaning jig according to another embodiment of 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;

<80> FIGS. 62 to 65 are views for explaining a method for automatically

cleaning a capillary for wire bonding according to the present invention;



cl eaning device o f the capillary for wire bonding according to anot her
enbodi ment o f the present invention! <75> FIG 29 is a bottom perspective
view o f wbeoolserseng jig shown in FIG 28; <76> FIG 3@CT&R¢d/m@mn008i ew of
the cleaning jig shown in FIG 28; <7A> FIG 31 is a cross-sectional view
taken along the line GCo f the cleaning jig shown in FIG 30; <78> FIGS.
32 to 47 are views for explaining a nethod for formng a wre brush in the
cleaning jig according to another enbodinent o f the present invent ion ;
<79> FIGS. 48 to 61 are views for explaining a nethod

_ for forming a wre
br#éh accor dF Hg t@ dRorhdloen@wdt nbpk SPlenE g ég‘érﬁletihﬁgeﬁ‘?li o%ﬂto%@‘b‘ﬁ\gﬂm.
62 to 65 are Vi p}ai ni hod. f OfTRt | i a
capi 11 a5 o WY SebE AT e, e T Bt R S g TR b S PO B 66
i sa flow chait, fer expl abwnd ol hexpeli ROtk for cruhomptdevate yot! @anapid lhhe
capillary for wire bonding according to the present invention; <82> FIG 67
i s a viewofdimgekplaapbiargeabaslinani g ey peesentf 1nyeahpiy:l ary according to
anot her enbodi rent.,o0.f the present .invention;.<"3> FlG. 68 s : .
cr88%- sect | oﬁll(isr?v%%wl?ora eXpi°ai %ﬁcﬁéoréalcl\élaeﬁ]i Ny iegxpgllgclc(%olrn i ng %geagﬁ%% hé_%g_
enmbodi nRAL- @iy | H&nBE RS BhbANMERT lb@Nihe<Bfesdnk Gnveltich;a vi ew for explaining
a cleaning device o f a capillary according to another enbodinent o f the

present i nveRiGond9 <Bb>a Fri@w 70ri sxplainéng shoodaagingh &utiae| oh Br gl lddrber

shown in FI 69; <86> FI 7 1 is.a view for explaini.ng a cleaning device
of a c?éEﬁPTﬁé‘lgyt%c?@BF}&ffrn “%%hgﬁ%tt r‘i’értkéen‘BB%ﬁ%n{m%n?l%e present invention;

<8/z. FI G 721«“&% Fop taog{@vp*%héﬂ%g ng Rt $fahebhahondnbel eaiwagit FeG capil | ary
according to the related art; <88> FIG 73 is a photograph showing a state
af tser cl eani RGT hEl capid | arey docorsp g niog t hec raasent déivendl oa; capd 280>
FIGS. 74 to 83 are photographs for explaining results obtained by
according to another embodiment of the presenl invention;
<87> FIG. 72 is a photograph showing a state before cleaning the capillary
according to the related art;
<88> FIG. 73 is a photograph showing a state after 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 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 JIG 11: BRUSH HOLE

<92> 11a: BRUSH GROOVE 12: SUCTION HOLE

<93> 13, 14: JOINING HOLE 15, 16, 24: THROUGH HOLE
<94> 17+ CONCAVE GROOVE 21, 22: MAGNET MEMBER
<95> 23: THROUGH GROOVE 30: BRUSH MEMBER

<96> 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



performng the wire bonding using the capillary according to the rel ated
art and results obtained by performng the wire bonding using the capillary
after cl exoizog/wshs2capi |l ary using the cl eani ng devi ce ®Ci/KRe0s0@pios| ary
according to the present invention. <®o> DESCRI PTI ON FOR KEY ELEMENTS | N
THE DRAW NGS> <9i > 10: CLEANING JI G 11: BRUSH HOLE <92> 1la: BRUSH GROOVE
12: SUCTI ON HOLE <93> 13, 14: JO NING HOLE 15, 16, 24: THROUGH HOLE <94>
17: CONCAVE GROOVE 21, 22: MAGNET MEMBER <95> 23: THROUGH GROOVE 30: BRUSH
MEMBER <96> 31: BRUSH MEMBER RAW MATERI AL <97> 40: STRAI GHTENI NG DEVI CE
<98m>41, 42: 150D WENBERDEN; DELICESTRI NG MEMBER <99> 60: CUTTI NG MEMBER 70:

BORBI NG eV €D <55 161 el neleded el S id EFJE?& SUBSTANCES
W BRATI QN DEVTRE AT U BRART B TRANSELEARE RERBER o GEL50. i NG NENBER

2Q0u4> BRUSH FI1X0) NGIBEAMBER BHVI6E 210: F14X:NGE BEAREONVERBERERRING BEMEDRNG MOLD
MEMBER <i 07> 230: CONCAVE GROOVE 240: BENDI NG PUNCH NMEMBER <i 08> 300:
CHMRGER 310: 1MDTERNGNBIBER20: ROTATI GROOBRBIISIABEL N MEMBER <i i 0> 410:
Vi TI ONTRANSFE 420: BRY NBEhpEBest Mode] <ii2>
He?gﬁnafter yggeﬁgkygy%gﬁgﬁgmrents o] %ﬁfﬁg prgggkg inveE?ion w il be
desgri bed i nzget PONCAYE BRO®REr ence t 024CheBENDINGTIAUNGH 'MEMBERW ngs. <" 3>

Meanwhi | e, ternms, which are being mndeky used, are selected in the
<108> 300: CHARGER TOR

<109> 320: ROTATION BRUSH 400: HANDLE MEMBER
<110> 410: VIBRATION TRANSFERRING MEMBER
<> 420 WIRE BRUSH MEMBER
[Best Model
<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 selected in the
specification, however, in a special case, terms may be optionally selected
by the present 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.

<114> Also, in describing the embodiments, the description of the technical
contents, 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.

<115> 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 jlg 1n the
cleaning device of the capillary for wire bonding according to one embodiment
of the present invention, FIG. 7 is a bottom perspective view of the cleaning

iig shown in FIG. 6, FIG. 8 is a plan view of the cleaning jig shown in FIG.



specification, however, in a special case, terns nmay be optionally sel ected
by the present applicant. In this case, the neaning o f the correspondi ng
ternms w lwokelodssasei bed in detail in the detail ed descr iPptrikKrReo@s/fctoRe
present invention. W want to be clearw that the present invention should be
understood through the neaning o f the terns, not through a nane o f the
ternms. <ii4> Also, in describing the enbodi nents, the description o f the
technical contents, 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 rfor Elél éaribya tqraﬁsf@lcttmlpvxe@eh@kemaémg dhe wi iR oA obécﬁhel ateankas

bj ect. f.th h det ai -l I
2 per spkidt P8 TEr BesdblE nl Qg o2 uan T R adl et i A giatish o' °
wire bondhpg agcqhdi ngcheimRne; 1%”b£,‘ébi’@ﬂfg od &dte QiREemMnt rb’fenﬁﬂeonprééb% 6

is a perspective view for explaining a cleaning jig in the cleaning device
o f theinvaptidnar gnd dGY rl8 boriti age adews diongexd aoniegerbutihndntoro ferming a

present .invention, G is a bottom perspective view.o f t | eaning, jig
P hown 1P et e afsattal of B chToH Tonaiel SR §TeABhATT i oR & o
, FIG ﬁn% & Cross-sectional view taken along the line A-A o f the

cl eani ng jlg éhomn in FIG 8, FIGS 10 to 12 are views for explaining a
magret nmenbetef @imadded n at kéealiagnj ng piglanﬁogd@ﬂgceozmdeaenbﬁ@ﬁmenmﬁgOﬁ
the present invention, and FIGS. 13 to 21 are views for explalnlng a .nmet hod

for forkfngleaningeaprandhlaty {AB Wﬂréah@Qﬂjnﬁl%FQQE@kﬁgmtﬁthQJpéﬁ%?ﬂinﬁ WiHeAt o
T e RETERL doBNEEHOR 1 8% ERLE BRIy 3. EhSEN lofthertocl cani ne

devi ce, and a creaning eani n or Wire bonding

aceor di ng t oFt het prtel%eellearﬁngnﬁig)racwbirdmlgetdesm i fredeind tlhlVEE[fl@)lnegeﬁertadly
vari ous exenpl ary enbodi nents. <ii7> First, the cleaning j.ig according t
t he prels@riudewemr@rbrgéhembﬁy Goné | Gyed afva PAUERLISH GoMiErs GoRT FIRARES o |

o, 2oL Lol 89 g ST PR RSB e A eehapie 110 o
theswi re brusamgiTher hofbh%gch@ﬂ&HHQQkIQ1Quﬁ;Hhe Pt &s entush nmentdronoorthe
vart Ouscfgzg?§g5j1gogf %%gt?geggng(izig§¥lon 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.
<120> 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
middle 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



substances, which are renoved by the wire brush, will be described with
reference to various enbodi nents. <ii9> Further, various cleaning nethod
usi ng t hewol2emmizngF2devi ce i ncluding the cleaning ji g ac®oTmRgOS/@6G0RE
present invention will be described. Ki20> A s showmn in FIGS. 5to 9
cl eaning device for wire bonding according to one enbodinent o f the
present invention is configured to include a cleaning jig 10 that includes
a plurality of brush holes 11 for nounting a wire brush and a suction hole
12 for sucking foreign substances o f the capillary, which are forned on a
m ddl e qportheodl@hihdhe) il eanidad pi gecdd aadriet Shenber nE2igHaol és 1iiseot dak ipod ned
to a first nmagnet nmenber 21, which is forned at one.side o the.m ddl e

por t i oriheasee@Endo}bingi Ayl endftetober soued by dg €ani8eddsd! eﬂsngHQQQ
22, which,i d € j o i rti.Qn i t ugh
holes 1 ng e&gégﬁfP%@P%ﬂéjghggg3%kﬁg?e2%i%haﬁ¥2%g%$ep?§rﬁ%dt%é E%Fﬁ gﬁges
o f thesges@ntrp@ihihbgedabeantdlsand second through holes 16 formed on the
sane line as the first through hole 15; a brush nmenber 30 that is fornmed in
t F&!pl ur al i t Yroferaplish thel egddhe portient ofveldisetc] petiner 124 %%atni‘&hlicgsgﬁ?ed

. . e e 13 S bt _
socond TSheRo 1T opRd 50 Syctigh thllE, HELARCHBAIE 1§ EANLROG 1R Aheriiflof
be j oi ngAnt 9 dRetidreani Mavihd 219t bt i 2f af redowd . a magnet nmenber t hrough

groove 23 on the same line as the first and second through hol es 15 and 16.
<i<Pi2> Pref er befcrabhe, nasidshowporni BHio T thed shewsni agbglitgmieuriacghioéh thee

brush hal e 11 and th tion hole .12 f dis f t ! h
ot si/teg! € refades Taving BerSh St 18 3 i (B 1§ RCErS Drifn I "

as showpd RpEl Guetichhabishows,ra Bekd@misyr haggn@vk (e nidale ppriidvang oaf

the cleaning jig 10, a portion in which the brush hole 11 and the suction
hol e 12demtk dfoOnBdmhas & dcomcave (I H ) groove 17 having a depth o f 0.2 mm

to 0.4 mm <123> A plan vjew and a cr.oss-sectiopal view o f t.he, gl eani
jiY10 are t%ep§@héﬂﬁg @Ht@ecﬁﬁﬁ_ﬁﬁéépnéldﬁ@WQOF%ﬂér%ﬁﬁwla%-Uﬁpé& ﬂﬁhﬁﬁ%er
o f theééﬁéuﬁy HHBEQ 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

, the

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 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 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



11 and the suction hole 12 may be formed to be 1 nmto 2 mmand a | ower
dianeter o f the brush hole 11 nmay be forned at 70%to 100% as conpared to
t he upperwoizaroai3ers2 Further, a depth o f the brush hol epPtI/KRedos/d06008UCt | ON
hole 12 may be fornmed to be 10 mMmto B4 nm <i24> Meanwhile, the | ower
portion o f the suction hole 111 is directly connected to the first through
hol e 15. <i 25> And, the first and second joining holes 13 and 14 may be
formed to have a dianmeter o f 4 nmto 6 mMm <i 26> Thereby, the first and
second magnet nenbers 2 1 and 22 may be fornmed to have a dianmeter so that
they cdiiGheltllgeliy foimeddteohaviee thé ridtroaghl sreevhdd ohningoisevesiory ahdd 14

d .0 f t h- based daferrjte- d ier. A
£"Chi s KRG, M W Qhelt REH cobart TBAEo)! gt ofar GayUunt {NGOFe- B hEgnes
may be pgef @ziihe irsaf@m%ar‘l;ﬂgbg ofiBgnelc 3d a strontium magnet or a

bari um magnet as the ferrite-based nagnet may be used but preferably, the
safmari um cobdkteimgghled meayobevhystt: sat@7imterbeil h, (Srke) fiagset madnel iretber 2

1is formed in.a cylindrical forms shown in FI Q.,<i?2 d, .the second
magnet [PERDERH 12D HaghAty n%‘ﬂoég%f FLEPRT B @‘I‘%\ﬁ?’i‘ﬁﬁlc& lsl%iﬁﬁfefirét[?gqaﬁ% to
have t ou ve. 231 v 1o ti t her or

as shoh\/\/llﬁagitﬂ%{FI%\Jlé %%thg ghé:ﬂ;l?n r %gl g?%@%n@%%nt%tlé ?ﬁ?\/\r}ee?qgo%%bgnmi%s%g%}rl med

with a tdmpergurbote 2t €heStebleimai Higt e caeabomtwhyhddnéosamamipem pobabl

(SmCo) nmagnet, which is the rare earth-based net, and the stronti.u
magnet ,0fwiilen clann Héat ef Hiase ARG sRIESHRY Nt Cagy g?%%eecﬁnﬂs at ﬁ%{’ﬂpeéaﬁr‘é@né)tf gh%ul d
mai nt ai n_nagpet | r - N t rat.u o.th t C i i can
SRR AU A R TR L e AT T B
frame apdeapbdRiiperature o f the clanp should be maintained at 150 C to 250
Cat the time of performng the wire bonding. <i 30> Meanwhil e, the hrush
metder 30 majlebavhidde theohiwshementierng? Mavnie dradsl Sroguepe £ petspakerials

stainl essuschStageltﬂngbsrt%ﬁ,s’stcae}mjé)ﬁ Ssttggi K b(\r%gg,ercé’fjbf)ﬁ’ stseteqe;‘l copper wire, steel

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, 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 0.005 mm to 0.5 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



wire (piano wire), nolybdenum alloy steel, and high speed steel
(highstrength steel) or at least two m xed netal naterials o f netal

mat er i al sweuotv/@sostungst en, stainl ess steel, brass, carlpamee/q0c@epper
wire, steel wire (piano wire), nolybd@num alloy steel, and high speed steel
(high-strength steel). Preferably, a cross section dianmeter o f the wire
brush nmenber is fornmed o f a wire having a fine thread o f 0.005 mmto 0.5
mm <i3i> A nmethod o f formng the brush nmenber 30 in the cleani ng jig 10
will be described with reference to FIGS, 13 to 20. <i32> First, since,the

wire brigdhrgmeusel tungstra gpedintay MRALRE 1 D Ohabhes Wi RE PHush §§ Ly used,
descr ! Bediahats %fzoggegr;d 59 Qet@%é%rfi@?g% 2108 3 SbAAIOBE e0IOndRYIREd,

<i 33> resu own I n raw material 3 1 is
\Aoundeote@@lcsn psbsard 8ec20ig irendperd sedt ahdanali M2 daikcifog :ﬁ)ammnmdsner siechf théte
straightening device 40 and, is stretched by turning a _pressurizer |ever 43
as shovih [prn PfGEher 4ungstient wire ﬂ$r’|@m§411éleﬁrﬁbﬁ WEV%%F Ui rmaterial 3 1is

PR ro  ThEEe EReSndlL i MIE 1B hePRFaRL BolRgte oF (BE RRIIAL A a3k nd

a wre ( ess rass, ~carpon st er wr

steel W §hePhARR \Mern@ér, drel bbﬂﬂww al lfoysisteeling argibsi g0, Sﬁﬁedrézts@ﬁl for
(high-strength steel) or a mxed netal material) used as the brush nenber

raw mathendatg tHor ref entece] of tth@ngsmﬁlnmarsbetrhesrmNmﬁmTertbal I ¥ m@h@r il r &1
brush ne sed,, a di t S.2 t r av

| engt h anggﬁolbrd’sﬁ'n wiihed o aTtrBE Efl&ﬁb BPE% }:fe féﬁ% %g b%\lqloe oIJ rfef!
mai nt ai nedf ofr $@; éﬂtméh§sto PHEFeritNahe Srigh rﬂéﬂlbér the ﬁ];W&ﬁ‘ShBrBlwmetheS wire
mai ntained in a straight form <i 34> Then, as shown in FIG 15, the mddle
porti on®ra frémhenixamg nat erlpat ing when fsapheatsings fir omerier f ars t@@dnaewdafﬂﬁir st

string rreg‘o ﬁ@ dgﬁ reason for binding the raw material o f the brush
menber WD u?ﬂ e raw material 3 1 of the brush nenmber on the brush

P brush melber o marer TA B o ar ot 1 ng
when separiat sagarfitedn frioe fhe tirandinglesecwhdr odd memberss 44 1aghdt242bound by a
second string member 51 to be able to be 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> Subsequent ly, 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 1S
cut and ground to be flattened by using the cutting member (not shown).
<137> 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 jig 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



<i 35> Thereafter, as shown in FIGS. 16 and 17, the brush nmenber raw
material 3 1 is separated fromthe first and second rod nenbers 41 and 42,
bound by wogemarsdsstri ng nenber 51 to be able to be use#CaskR2hes/ds8h
menber, and cut by a cutting nenber 60 to be able to be used as the brush
menber. Next, the first string nenber 50 is renoved. Herein, as the second
string nenber 51, a stainless twisted pair having a thickness of 0.2 mMmmto
0.3 mm may be used. <i 36> Subsequently, as shown in FIG 17, the second
string menber 51, which binds the brush nmenber 30, is inserted into the
brush hel eoll. 5 mh. t Hehec begusiedghgiight 10 dngdhas bgh@win mnnt d-10G6 18, t hahetHer tisih

menber 30 is closely attached to the brush ho]e 11 by puIIin t he second
string GRénbert ®n. ofhidie, cheansmewnid lUFSG thed, theid 19eBRHd 08t 01 nidienEAbir ahY nds
t he brugh_nge r at .t I . RO j r us l; apd.:
portioﬁ%QSV“Sﬁgogg%gn ‘%f?&%é“%e@ﬁ%?@éﬁ g?%qugé#cﬁggﬁ?ggé%?hagﬁggéhg f the

bragh hol e 1leatwiihe, | ayer petliddnofo duttheg ctiganbmghj ingmid t20,preventt ihde
brush nmenber 30 fromeasily separating fromthe brush hole 11. An?, %E
shown inethpds 2, exannlg, os¢isspes brkis e matsefaBe ssedit Dahdmeio e 15 0pE

flattened b i h i h <i 37> is ] it
&b oraaBY WP T (BT PR Theh 7T e B el B A 1
the outgiede @fy tee ruppeftsshdene tip wrekeanihegeds,gtho watetApetbreushimeaher

30 inserted into the cleaning jig 10. At this tine, the exposed height o f
t he brustindempeet!3el fis orhet biet tehgareimhgr j60gigoised. about 0.5mMmto 1.5 nm The

CHOEI cani ng 1Pee 5 SEUFHAD Bhe (ip b ri5H BYOR el chpiTiedry’ Hods bt 20"
o e ) SRR 0 BTG Ee Lishennina L conil Lagy, she>
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W re astd hbelgristiimenber 30 is used, it is cut to 2
<140> At this time, as a processing condition of the horizontal type grinder,
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 (m/sec.
<141> 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 sequentially put in a vessel in which
cleaning agent and ethanol are filled and then put in an ultrasonic 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 1s 50
T to 90 C for 30 minutes to 2 hours.
<142> 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.
<143> 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



mai ntain a predeterm ned height by using a hydraulic pressure o f 4,000 kg/
cmand can be ground to a final height by a horizontal type grinder on

whi ch a #woQoiudizersond wheel is mounted. FIG 20 shows aPCommoanpb@sed by
subjecting to the grinding. <i40> A t2ithis tinme, as a processing condition
of the horizontal type grinder, a rotational speed o f the dianond wheel
may be 2,000 rpm a fixing body o f the ground cleaning jig 200 rpm and a
forwardi ng speed 2 /Wsec. <i4i> Since grinding dusts are sneared between
the tungsten wires while the wire brushes o f tungsten nanufactured

accor diquyit bartyhdoabevee clondii bg oaccarding cundinot ey tambgdiment wof e the ugtessnbr e

sequentjallg.put h? % vessel in ich clegniqggggent andlethanoL.are &'Iled
and t heVBatiqnn BHr-uker B dnPer sPeehns: Vg Bar ¢ Y 'Pof TG Furés o '89

m nut es Efiovilck | f 0 etel g t W brgpsheshen a
drier vﬁ%ggg{rlighntaeervnlg}s toZrnF}glr%atE%?El?ds,rgrSO&%rrﬁjc;?%Obém?lc?ré 340&%@11&%@ to 2 hours.
<i 42> Affbedindne bf udfe peedeert BOvansidmr FQ. i34 tihea dogbom mprppertide wswshbwn

in FIG 21, the first and second g nbers 1 and re joined.to
the fird alRANdBEcHE PRI nB H-e S3Thnao1as apiat DAk kae cleanl 118
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the strontium magnet, ch s errite-based nagnet, are used as the

magnet BrRTbef ,ththelcahednijng dhogn 1 E&k. 126.fi xed to the upper portion o f
the clanp. <144> FIG, 22 is a perspective view for explaining a clcﬁgni ng
deViSce o f adhpi Fleanyng ofeviicee Ipbndienganttlcrdi AQr t Bl ran SO FE60 TRt ¢

the preseihl AN ADy Bt Gr3itsd ARHARTEH! Y2 Hpeuk At AXRIR MG the

cl eani ng 1 i the ¢l edni hy device o e capi or wire

accor di figahh@anevhes Enbpdidmnt 1oyl fohevipees@iing nventi@ming! Gg 2dcirsliag
bott om perspective view of the cleaning jig shown in FIG, 23, FIG 25 is a
pl an viewonef entind li¢rsani nthy iDgestibwanyentEps, bpg, then@lwadityeof Hrysh holes
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accordipeb012a for sucking residuals of the capillary around 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
capillary 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



anot her enbodinent o f the present invention is approximately simlar to
the cleaning device of the capillary for wire bonding and cleaning jig
accor di ngvoaomvso@sabodi nent o f the present invention, pat/kReeosploseoal ity o
f brush holes 11 for nmounting the wir® brushes 30 and a plurality of
residual s suction holes 12a for sucking residuals o f the capillary around
the suction hole 12 for sucking foreign substances of the capillary are
further formed as showmn in FIG 22. In other words, when the residuals o f
the capillary drops around the jig during the cleaning of the wire ersh
30, thelghuitg idevigef of edilguaiarsli@yorf ORola € 12aN4 10 ATERT gt ¢  another
correspondiing resjdyals is further.for . obhe.p i i

sucti ort” 8@@%ni23%ﬂgﬁ B g”Pﬁ@‘%%%igEgléi%?? %ﬁ%ﬁkgiﬁffaé¥ﬁ§?%qﬁ%bn%% to
be penetyeat ehnti Ag oL@h shev@mi & FEIGUPRET FRGT t300hs & Hlaberipw pflOht o leheidgoweg
portion thereof as shown in FIGS. 23 and 24, such that the residuals, i ch
are forsiogn SubsearBesFHif 3lhis @apiassassctdeappadenrialony alnes udised ofth on
of the jig, are removed to,the .outside,throu e hir r hol. e ,
the se n%hﬁhﬁgﬁﬁ%”ﬁbﬂég1§?mghd“tﬁgbth?%UgW“g?g§§e %% géa&?thgggpﬁéaFéé
suct i on., ek £nihéaa fARbd N r! e¥Eling W fiage wlushhigr eheadliengigd 9id Gcesi ditz té
the cleaning jig 10 according to another enbodinent o f the present

i nvent ionthsr shbwdimast ofpktba preesnt invdngiothe sane as FIG 25 and a

ti [ ft cl [ h in Fl 5 is the.
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t he present i nvention, a perspective view for explaining a

cl eani ng eahingd det hecbéatiiengapeMiace forf wi e boagingl acgorflong wior enth enbipdigent
accordi ng to anot her.enbodi nent of t r s?nt i nvention,
s

bot t om rtéléeE’f‘?S\‘?étvi%néforfvh uEI@fni_ﬁ OF NI nggt%eFl%ggel 36%?1% a
Cr 055 sart Pormed; Bl By Qfbok s FORE opll TRefdid. et Srush0, s e 1
FI G 25in anfodil 6Sitad2etim 4dimne shebsusiohobxdllaimithg mctretdled for forming a
wire brush in the cleaning jig according to another enbodi thogtnnethe
prédent | nverdbi bwis end, the wire brush 30 according to another embodime
present invention is fixed by a wire brush fixing member 200 (see FIG. 37), a
screw hole 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 brush fixing member
200 is fixed to the cleaning jig 10 by screwing a screw member 19. FIG. 37
shows two screw holes 18, but it is apparent to those skilled in the art that
a plurality of screw holes can be formed according to a size of the brush
hole 11.
<150> In other words, as shown in FIGS. 21 to 31, the cleaning device of the
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 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 is
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



<i 48> The cleaning device o f the capillary for wire bonding according to
anot her enbodi nent of the present invention is approximately simlar to the
cl eani ng wewnoe3afs2t he capillary for wi re bondi ng accor #CmEKR20080006008
enbodi nent o f the present invention,23but the brush hole 11 for nounting
the wire brush 30 is fornmed in a rectangular formand therefore, the wire
brush 30 is formed in a formsuitable to join to the brush hole 11 in the
rectangl e. <149> To this end, the wire brush 30 according to anot her
embodi nent .o f the present invention is fix y awre brush fixin nber
200 (se®ipjey hpﬁy,l‘g déeete s ethrgugh rhgleg; ?e».% ggﬂﬁ@e%%%? US| kl?%ga%né er
200 to (. Lds r t I thergheani Ll g L0q¢ and
nBids b gaM NGnk! g dtOof
t he er§E§¥3¥#§gQ%g%%%% ooﬂ%ﬁD??§Q§E¥gnfﬁ§}§fe§ﬁ%hg jfgmlo y gcremﬁng a

screw ngrberud®. hdieGl113Thsdighs ohavos ister efv bt esleb8indufig t10i s amp péreeritruslio
those skilled in the art that a plurality o f screw holes can be fggneg%
accor ditegben 3 diized dpy tthe brusbh [hsing member) 50>be mathed Wbride, beeshsigud in

FIGS. 2.1 tp 31, the cleaning devi f . the capill i |
nccordig £6° atseherrbisbom mener i thhus ee R ek Bl 48" bR, HRg U

conpri siiR@ng t REnirean ndej baudd hd1at lncludesitdie mgush hales 21 ithad is
rectangular formfor nounting the wire brush and the suction hqole 12 for
sucki nginser etdgrnsebideahcess gofningehekepilPl 8o ypeonoedi dell depsreandng ol 12 dhe

cleaning jig 10, the first j.oinipg hole 13 to be.join e f net
member 24, t%ﬁisc?ﬁo’i@ “PS?%H‘G’A ero?Z 4 el%fmtsﬁrete% % tg%réfel%é)}kl@ ¥ déhz ggﬁ%

j oi ni nghqhepd4;difederd AhBed] dpihde; igemr%mgnﬁsrm@an@i_&m 28e vwizheh nember
formed at the other side o f the mddle portion, the first through holes 15
ext endechrbngimgrbeveu@Bi om thel eank2,! inecast dherefd rat dysk heginde shought @les 15
secondj oi ni ng hole 14, the second through holes 16 forned on the sane |line
as the @F#%g-through hol es 15, the plurality of screw holes 18 forned to

ong, e, o BB, NP g At e dchbe hono o oy an
brush halehliolet Hé swed edverrsmdieon 1o liendBrared fohnasugh {dremed ct@vbehdbeerl 8 hap
Ei?h;Pﬁwgiugﬂkfbéhﬂ%nQEte§20§9h£9§gb5%§%ph82%.%%ﬁuEQ?LQih%F magnet nember 2
<152> Further, as shown in FIG. 29 that shows a bottom surface of the middle
portion of the cleaning jig 10, a portion in which the brush hole 11, the
suction hole 12, and the suction hole 12a for sucking the capillary residuals
are formed has a form of a concave (["]) groove having a depth of 17 of 0.2 mm
to 0.4 mm.
<153> A plan view of the cleaning jig 10 are the same as that of FIGS. 30 and
a cross—sectional view taken along the line 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



inserted into the first joining hole 13 to be joined to the cleaning jig
10; and the second magnet nenber 22 that is inserted into the second

j 0i ni ng hwbeotm3vas2be joined to the cleaning jig 10 but pcI/KR20BEM6MBt h t he
magnet nenber through grooves 23 on tHe sane line as the first and second

t hrough holes 15 and 16. <i5i> Preferably, the mddle portion o f the
cleaning jig 10 in which the brush hole 11 and the suction hole 12 are
formed is formed to be |ower than both side portions thereof, having a step
of 0.2 mmto 0.4 mm <i52> Further, as shown in FIG % at .shows a bottom
sur f aceno af bteh@mgi aglé wb@roa%fwnoﬁ@ BPREANIPAGL jaig 1801 owegomw i FPGATC h

t he brush hoI suc ol d:t lon.h f

sucki n Pﬂ‘é e}ngr G%Eem du Stﬂarmgm%%r nzgg ﬁaggetég#]ore% g ghgoir%gs\?eq?xl-ﬁ%
groove lﬁéﬁlMé}ﬂ“@O@ geptthx thd cdfe Mehb&:-s22mndre Hutd tombe ©1brgoda pltan exdctewt berf
the cleaning jig 10 are the same as that of FIGS. 30 and a cross-sectional
vi ew t akehhalmofdla mertmeot-t@eobr@hpn@}bern@m shown in FIG 30 is the sane

h f b
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her™ el present
I nventigRoWid iheigesar m@dcdﬁ'ch\bb r%beb?”é?fbehﬁlﬂﬁ GonciBhielberd 2405 5@:}1 Fhast ,
as in another enbodi nent o e present invention, tungsten to be used as

the brusk fnsemierfwtsnglgnehﬂberd%&(} cies anidonpadhed astosHdaninsidel G5, tha ewcawe | s

stretched and as shown in the m ddl.e porti f t he nmber
raw natEPPat @% ert?@éfnélgi}“flﬁeaﬁ rl%rflsgtglixdﬁg n‘ﬁ‘?ﬁ"ﬁ?@ atr?d AP {}he Rjrgg i by
t he cut eh@%r@@”ber 60 to be used as the brush nenber. <|56> Then, as shown

in Fl and 34, the brush fixing menber 200 is puton a bendlng nol d
mender 220 wSabsequppely,pas tshorni s Fd)Grre'iﬂi witidn ahe drreakef igri b ViemRE0 2ARd 1t he

t b h nb 30 tretch h. f nb 200
Cor e e &1 367 4 UReTan bR CRRIBERAECh §b R BRI Dacct A B i dert "
portion:g 1.4 hf%obra‘%%ﬁ?@%s 3% 17k SErAushng’ £Alet GEmbaSs 2@@0% isRoknt Gn $%¢. t he

fixing core ne ushed
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 1s 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 remnants
at the tip portion thereof, more preferably, the water—jet cutting and
grinding method as the cutting member 60 is used.

<162> 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 jig inserts the

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



into the inside o f the concave 230 by a bendi ng punch nenber 240, such
that the brush fixing nmenber 200 is also pushed into the inside o f the
concave gwoaum/@B8@32 t hereby allowi ng the brush fixi ng meoaR2G6@SW nd
the brush nenber 30. <i 58> Subsequentisy, as shown in FIG 36, when the
brush fixing menber 200 is separated fromthe bendi ng nold nmenber 220 and
tightened by extrusion rollers 250 and 260 at both sides o f the brush
fixing menber 200, as shown in FIG 37, the brush fixing menber 200

conpletely fixes the brush nenber 30. <i 59> Herein, ﬁ;ze or a depth g
t he coﬂéﬁwécgﬂb@@@X23é9 HHOa“Fhﬁéﬁﬁb§@l%3¥5?ﬁé*EWﬂsﬁlﬁ in§ herdghizodhand

a thickness g¢f ﬁ@qwgéghlgkﬁgrﬁmmﬁfb?aéz%gcﬁaHMQGtﬂgqg%ﬁhﬁanﬁkf&Jkﬁdthe

according to a orne SS 0 brush nmenb a experi ence on

the spafapdllargr fan weaXpebdodeng . i s<tofgH chektby psevenowy ithe HierhBBl,meenetrmbpr of
the brush nenber 30 is cut and ground to be flatted ﬁﬁ the cutting menber.
<| 6| > R0 frams separat ing fgometheobr ushf hele dil iy shevmpindHGnehber 30, a cutting

od for SCLSSO i f e , ~Bu i-nce ccut
(b0t ti on g belbrBsblats: visl dBr nSaifk A mEEEY of nigs Uil 8ry
remantisah éd@%r&lr% POrdno®Rert REPGHmentTRIfet I @ esahl ynvenheowat er-j et cutting
and grinding neth as the cutting nenber 60 is used. <i62> A s shown in

FI<GS: 39 to 4he meigobrafshommingnighensitredbrago aceorgting dio anelihes eihodapind pb be
nount ed .on the brush hole 11 the cu 60. and as in.FlGS.
42 and 4% PIeRe rb@ﬁ“ﬁéﬂ%é@SSg%?§apﬁ§§PF8ﬁ9'EEHaVHQ'%Vﬁ%ﬁ ﬁgmlo 19 f1{fe
cl eani ng, j I 4 C t t A ngdtfohd ne
DD1o aF?E%QEhFj§¥23gy$%gﬂ%é?ﬁog o§$§§%?ggzg*?%%3%nugﬁﬁnéﬁﬁgr in tﬁe

cl eani ngd ingmbaxser4ls ankde 4By usil ndwbereSOirin¢io tdver bAdisimdalhen1 bimdinghdtd in

FIG 45 t hen .i nser he, screw nenber 19 jinto,the screwhol s shown
in Fl Gml%g?? oPQrt dﬂ{‘%rpft ﬁ&:‘espf)‘@ho membefe T3P BRLRTRT n H@ﬁﬁ%rt%(ﬁré cH i

e SRR GELLe O g hessems (o7 e bond ng Lo corpleted by,
1ki@s shown iThek) Gs dhown in FIG. 48, the brush member raw material 31 is 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 ly, 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 string member 51.
<169> Thereafter, as shown in FIG. 53, the tip of the brush member 30 is 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 1la 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.



<i64> FIGCS. 48 to 6 1 are views for explaining a nethod o f formng the

Wi re brush according to another enbodinent o f the present invention. <i65>
The net howloaofo/d3ersei ng the wire brush accordi ng to anot ren/kRebesdion®wat o f
the present invention has the sane prscess o f maintaining a formo f the
wire in a straight formby using the straightening device 40, the first and
second rod nenbers 4 1 and 42, and the pressurizer |lever 43 and then

bi nding the mddle portions o f the brush nenber raw material 3 1 using the
first string menber 50, as in FIGS. 13 to 15. <i 66> Then, as shown in FIG
48)71t he brusNeamitbée, r aw Het acithod 3011 ¢L§tb1@ﬁlnﬁleb)br9éltdﬁﬂmb§fr39lg Frepiding 1

to be abl e used .as the brus and is cut ,by the cutti nber
60 to dPiiale 6 BEMIES SO SPRE DROLE aEkbaraobe Hied odrtoRofy i ef e

string sr‘f%@@efhes@u’t St 1&)‘3%%’@&’){1 8y &jeNprésschingr $RGORSt Ber kit ABAREIt , Sdausdng

stainless twsted pair having a cross section dianeter o f 0.2 M to 0.3 mm
may be nepedntx<i &7>tIBubbiequentlion Heerehdbwnthe RIES-j9 ¢wtsng bod hgrinssng f
the wire nber 0 are curved aé t.he center o f the wire nenber 30 and the
cur ved Wt ‘iieaspé ¢ iEht I f“ﬁ@?? Qidé B5e%he second string member 51. <i 68>

Ang,,. as_showgphn G 8§%nehh@HQ¥%%héﬂgnﬂﬁ&h3ﬁ?ﬁﬁyn§0bﬁsHﬂ%dse?P”gs%ﬁ&'F@

member 5 1 is |nserte to the bru groove e cleaning jig 10

t this alg? ifhe pt%regég%r%ﬁ%grheggqﬂ %XCES%?!% dl%e f&d bt W‘@O@#@Embraﬁ@ve

11 by t cond “Stri ereaf er, as shown i I'G 53

the tip, 91 E t%}»%gga%h 3oL ‘?{ht k Shf Ut hé’lnﬁzoﬁﬁé’l“rﬂg{)é %I‘l?ﬁdélj %ht\ﬁﬂ%ﬁ 5%* ube

cuttlng enb is thnme el g he tip o f the

brush n@mbend 3theenhses tmdnted 0 tHIE. lesskhogsoavéor]xiLaomph‘etedebsclmlmﬁcﬂgngl go 10
is cut and ground in the range where the tip portion o f the capillary does
not conﬂﬁbgfﬂﬁhnéleanlng jig 10.<i7i> Meanwhile, as the nmethod o f cutting

(pr v TIReE 1018, CYLL4 DGR o B HCIPIR BESPORS LU Lt
or may fNotothei §okpéad @t Ih@adi%inﬁlgd wheel may be 2,000 rpm, a fixing body of

the ground cleaning jig 200 rpm, and a forwarding speed 2 /m/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 sequentially put in a vessel in which
cleaning agent and ethanol are filled and then put in an ultrasonic 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
T to 90 T for 30 minutes to 2 hours.

<175> Then, as shown in FIG. 55, E-rings 150 having a larger diameter than
the brush groove 1lla and elasticity are prepared and as shown in FIG. 56, the
E-rings 150 are inserted into the brush groove 1la 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 lla.

<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 to 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 lla, not



remmants at the tip portion thereof, the water- jet cutting and grinding
nmet hod as the cutting nmenber 60 is used. <i 72> When the tungsten wre as

t he brushwoen»aB3o®® is used, it is cut to maintain a predetaigmeeoosei ght
by a hydraulic pressure o f 4,000 kg/@m and can be ground to a final height
by a horizontal type grinder on which a # 400 di anond wheel is nounted.
FIG 54 shows a form conpl eted by subjecting to the grinding. <173> At
this time, as a processing condition o f the horizontal type grinder, a
rotational speed o f the dianond wheel may be 2,000 rpm a fixing body o f
t he grourdbohgahohg ijlig 200 rpm and a forwardi ng speed 2 /znlsec. <i74>

Since grinding dusts are sneared bet the tungsten wi.res while the wre
briBhes o f tOng5h&n WREAYUF A6t Shew S (o n%%,t 8 PRECSBO0S LOMAEi bhe 2}(@5

ground, gt Age [HAOR @RI oR! UERES. BECRPAvERting! 11k BUtis BlscMessel in whi ch

cl eani agent ‘and ethanol are l'ed an en put 1n an ultrasonic cleaner
t arhe cl eane@hiorcahObai motees | éar 150appredt esed Ehrdugar FIGt 60sshpoweher abtr@sto
conpletely dry the wire brushes in a drier whose internal tenperature.is 50
Cto 9osactienal3yiny nipkes along ReurldnefFo>otherplagsvislom Lhe mlgangsg J18
E-rings %@9 ﬂ??ﬁ@gﬁ@ | arger dianmeter than the brush groove 1la and
elastic$} are prepared and as shown in FIG 56, the E-rings 150 are

i ns@cted int ghtheabpyshi dir cdeveyhita ithe Woi@sh tokebdr usSh asodbeisg 3o asther
formed, thereby preventing the brush nmenber 30 fron1s§§aratingﬁéron1the
brush gembodenentaof Atle phesenti pavention sispmetriedbl © fogmed ofa the dHusdre@oyet he

E-ring 0 by 3% t.o 20% than a dianeter.o f the brus ooye. -lla.;-R176> At
this timg t f%léén@ﬁg(fga?ﬁoogcgﬁ?%?ﬁb¢%00%%0?%£r0€ng%ai%ﬁH#ﬁoééﬁtﬁgom
present i YN0t o SthehOWiet NpbttGond7. OFf Tcbarde s sluabugh heotcl S@RRhNGn] itge
according to another enbodinment o f the present invention is simlar to the
cl eani ndrgriiggshoin iin EbGred8 But Hwsea sifiif fask entether efat thafe Wir6abrbgh
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<181> 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.

<182> 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).

<184> 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 (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 according to the present invention removes (S30) the wire



groove 1lla in the bottomsurface o f the cleaning jig 10 is closed. <179>
This can be nore clearly appreciated through FIG 60 show ng a
crosssectwonalo/osoew t aken al ong the line E-E of a pl anpeiram2008006408
cleaning jig shown in FIG 59. <i80> 28hen a portion in which the brush
menber 30 according to another enbodinent o f the present invention is
nmounted is formed of the brush groove 1la, there is an effect of preventing
one end o f the E-ring 150 fromprotruding to the lower portion. O f
course, although not shown in the drawings, it is a(io.parent to those skilled
in the frt bekngi fravaphdeapohiargudeaiier tihe ¥igenPordingePncgsh isoper fprmed

i nstead of the.brush groove 11a. . <j8i> Fl 1, i i t ipnal
vi ew t dkedt QF%%%e{ﬂgﬁ%i ﬁlgmlll—qu'O?otfmeg ﬁlngn‘%\fegw(ém ﬁ@ec %@&ﬁ%?ﬁ%@hﬁg in
FIG 59 cahmms fiBatiot he dhed ald ttheOwl r& Usntl oy helvese 1@ hor aspeddrag of a
remmants is formed to be penetrated fromthe upper portion o f the cleaning

jig to Hondet diwer | pior ihom sthee ediere <ihg2caFllGsy 69 to jebnet dovikend raggducer
expl ai ni ng met hod for automatically cleaning a capillary for wi re bonding
accor di®git 8t he present invention and FIG 66 is a flow chart for

expdsai ni ng thﬁe@?tggdsﬁ8hlapﬁopﬁﬁjC@i]YI&ée@R&ﬂﬁnéh@SC%ﬁkhhﬁkM f@tem tRe
bondi ng according to the present invention. <i 83> The automatic cl eaning
met hod @il herycdifi | isar bodaved wat ethonbiush awsbedi 8@ t o Thhecpeargaat workehs i on

has a characteristic o f_cleanjng the capillary in a state e the
capi | | &S fP%‘“@eé@@t &ar 1+ SRfFe gﬁ’ r B‘Bﬂ&dﬁgﬁb“é\‘?i g?ee Cep gH?Hﬁcge.d; mRgrhed on
<i 84> Egygra j 706 d ' Y, ks diXed il ei dhe
t ransdﬁtch%r% or nué‘% Eh?tn?eﬁovﬁef%% Flgér]%ggﬁ%ﬁ%gb%ﬂeﬁgt%nggz tahPoEég*th 1hée
capick | ary 90 Ahg, per tleswn (SIA):. t6e whe & ipondithg cspi kldy ndeesséer thenbert 1of
times while the wire bonding wrk (SIO is

( performed in a wre bond'r}
devi ce k0@, 12hef tihe sdeaniss 618t H: t@apEnewr IOF ¢l o SHDR EdCES %%’Sfatﬁ'd i gom
attache it h . plati | : . t ey cl egni od o
" the cds Pt Pbb e PR ap A i Bk e L TR VPR o T oves
(S30) the wuckber fbasgnngubsamctheacapildchaygQD &f tdie thie swie etlhonghnghe

processfgrziggy'gggé?zices discharging hose member 100 connected to the second

through hole 15 of the cleaning jig via the first through hole 15, the second
magnet member through hole 23, and the second through hole 16 of the cleaning
iig 10 from the suction hole 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. 68 is a
cross—sectional view for explaining a cleaning jig according to another

embodiment of the present invention.



by a predeterm ned nunber o f tinmes and noves (S40) the capillary 90 to the
cleaning jig 10 attached to the wire bondi ng device 100 by a programo f a
bonder f aw0l2pty3de52a state where the capillary 90 is | oPOEKR2008/(106008
transducer horn 70. < 85> Then, as sh®wn in FIG 64, the cleaning is
perfornmed after the capillary 90 is |located at the brush nmenber 30. The
cleaning work is perforned (S50) for 3 seconds to 20 seconds while the
capillary 90 nounted on the transducer horn 70 noves fromthe brush nenber
30 up/down and left/right. <i86> And, as shown in FIG 65, the tip of the
capiot |l ary nolbs beartiegsdevicen deobrding GOfanh@mﬁlémhwhgwpthQOth% PIEPERE

foreign subsIances generated from.t he brush nber,. .30 whi |. rform t he
cl eani NgIVRBF 1O 8865 .2 AlCV1¢6i8eneaidng (Hhe iialdor didegh %‘@bg%rpﬁ@egl 33%

di Schar&e% tp%wéhet hsi e bbrenghsthe fv%?ét%nSUb%@QQ‘é§nﬁigS<aEaf& ng hase

menber connecte to the second through hole 15 of the cleaning jig via
t he fln&m1ﬂhnqugbcmﬂheglﬁgzﬁhéhseemhdhmngneﬂ mhﬁmamsehtoughnhnmeC@Hnwaﬁﬁ

o'f Lol esgn i b 18, that inslales Be et BIGET o Gl Rep i BLiralTL
perfor“@dqe’ﬂgﬁ fo MRCYym By%ﬂﬁ%yh%et@% gtggfs@sge Wgamdf %@ugrb@@b%rfaaﬁes

can be ered inthe ust co tin en t he dust collecting

filter &20af orrihil @iertlhﬁgshh@gfmmeQHBqu@ﬁéﬁnmestlnr&ugbnﬁheglhom holé e mhedl e
of the foreign substances di schargi ng hose nenber 110. <i 87> Then, the wire
80 for lyowHi hglé slbaHKOﬂlﬁlseﬁm edprent dioﬂﬁetltfzt@pfl ait yahola e gherar the Heldalile e

bondi n 70 8> i

cleaniﬁﬁgﬁégidg dhf £ %M%ﬁ%l V%?‘ f%r %f@eb%o% ﬁggglcggﬁ?%éQﬁ' F%%q%%ggent
i nventipnidis geHtYoRNes qobedidrant tlandofan Hegeves |t@usbyuﬁ1haﬁg£d11byaﬁdh@sfeer
skilled in the art. <i89> FIG 67 is a view for explaining a cleanin

devi ce lyfthacudmpiarkaf ixedc soradishat @ oharotvéh @soardneaked af hidigeRenole
;Péegzb%?&%ggbglﬁéﬁ8ﬁﬁe ab8ﬁ9%§ﬁ§e§}é%§%hm¥|e 8&&?&9“%5ﬂgﬂgan§hﬁﬁm%pg
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 connected 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 90.
<192> Therefore, the cleaning jig 10 according to another embodiment of the
present invention is connected 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.



enbodi nent o f the present invention.<|() > The cl eaning device according
to anot her enbodi nent of the present invention uses a device generating the
vi br ati orwef2bmet3oeseni | ar to vibration o f a power toothipcuatr2008/0bd8asoni c
vi bration. The cleaning device o f th® capillary according to another
enbodi nent o f the present invention conprises the cleaning jig 10 that

i ncl udes the brush nenber 30 wherein the plurality o f brush holes 11 for
nmounting the wire brush is formed, both ends o f an extra string of the
string menber 51 penetrate through the lower hole o f the brush hole 11

t hrotigh an ufpesinhol® tther edbratnion sleafes wivdl,e thee mitddl er pahei antiasonihe
cleaning jig 10 is bound by the string nenber 51, the bound m ddl e portion
i s | ocatf@Bs@icer hed) §@etSeHol e of the brush hole 11, and after both ends are

fixgd in a Sfi‘?(t}goééé:efse of fLye el @%}S’le{éﬂglﬁ%eg 8ledhifs URRELeNBE €40 chipiiNgry

brush hole 1 ends are groun ration transterring nenber 141

that i sacconmegt ed haotne emtodimbnt hef clheamregenti dnddhttiont amhdflér ¥Dbiata on
froma notor; and a vibration device 140 that vjbrates the brush nenber 30
o f theviewesnivage jingdaidoarseskdembet BEOvshomat itoR ey &4sf erring nenber 141,

<i 9.> The cl eani ng_.deyj c ft il lar rdj : not h q&Q% hrent
ofakﬁe preseﬁﬁeiﬁggﬂﬁﬁgna?f%:sf@?gﬁﬁﬁg &?b%ggﬁ%h gkﬁggkﬁeﬁbggt?%% effgg?E
such as;jdvhgt MnbahpdReof a tdie cpRmelyi t©rabli ushber 320e altibasoiinc deviarcatilon

to the vibration transferring nmenber 141 through the vibration device 140
and t hethaitbriat if ornedr atspae r ety aferiber cluculer abisishr gepbd S8Pr 8 pbpiditRg the

ibration tp the cleaning j,i . making it ibl gt h o
Substariodst ofet: Rpofettsh 3% Y Aopersiig. fel sl Sipethat ofub gL "
cl eani nguel 9t 1 A HACE AN Mgh tdRvaRother  aibedi MRRL tRS i Beatibaseati cenv4nt itha i s

connected to the vibration transferring nmenber 141 to use the cleani ng due
t o t he mdtbrabi othe suichasdrdt ittanssluperef @malbee used hande aa the npatiesr SuPN 1BE ush

Fl G 67arncain & REAHGA BEeé PROBPUSHD Phorstts afl albhntAdE™T AoC Rt &'
low | evel. expent & a5t SRShdmbef &IP0V e, tihenf Q@i 89 that efdcallar brush wherein one
end of the plurality of wires is 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 360° , making it possible to 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 another 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



of the capillary as conpared to the case o f using the dianond filmas in
the related art.<i 93> Herein, as the vibration device 140, the notor or the
ul trasoniwotznamsoeseer can be used. <i 94> FIG 69 is a viPewKRzoss»pdoai ni ng a
cl eaning device o f a capillary according to another enbodinent o f the
present invention and FIG 70 is a view showing in detail a brush nmenber
320 shown in FIG 69. <i95> The cl eani ng devi ce according to anot her

enbodi ment o f the present invention conprises a circular wire brush nenber
320; a vibration device 310 that is formed at one end o f the circular
brush mewber B820hboushot ané t heansiferul dhewi vebriatigh nidwbegh 32he antbratpower
supply device 300 that supplies power. to the vibration device, 3 rein,
as the WidB? LT dhe dWSEE 4i@@ &het rlrﬁjtlbltmeorh?%g i tbrrgggrﬁeén%F T a%s()d%gteartléga%5 be
used and 1@?1#5?1% POMR!, RHPRIY i PohA_Yh&e t300emd¥eCiad d8Fe in 8ubsitahecy «fanhoe
used. At this tinme, as the circular wire brush nenber 320, a form such as
t he ci rtdpl portionsdt wheraipn! beve.end o f the plurality o f wires is inserted
into a cylindrjcal hody 321 and ,the ather end thereof |s exposed ca

us&d> <196> %ﬁm - c%edfi AgPRPEORTAP0 SROHIRE Ea?)tial(%fsa{;I O:ESQBLW!H t%‘eaﬁ%?ﬂel?%
ebodi MR @idy B° (RECPENS HNUENL LN HIGANSECLS 4 MohotbbrA aRopidect stuch as
the vibration™o the power toothbrush or the ultrasonic vibration to the

ci rcul agf ek r €l danish thendeer | B9 hdvowdihe tthethd bredenonindent om.310, such t hat
the cylindrical wire brush nenb

er 320 is rotated by 360 _, King it
pod¥rbl e to rBpoviatenkeipse dibgnc kmsramndethto C@p{ﬂ@ryi%cagﬂqggﬁo &hg fhgted
capil lary. 7> F i Vj I N Gleanh n@odemiee o1f a
capil | a?’ryy; gcﬁ:é‘gsrcﬁ r%lg)[(grg %t%fetr%re 0 Fﬁ%nrﬁe%ggﬁ{pﬁeggﬂlglgn?@?’nventi on. <i 98>
The cl eani mg dewiceeated thhe gRpisttace a€coidicagi Hargnos hegnefimadi fentough f

the present invention includes a brush nmenber 421 in a foc{.m o%d bB@ qt)}ower
t oot hbrdightoatheotareisn mehmbarcer afteraper for@dngder Biig: BRIGiRg 444 QV% Y&RS

The ottt ofE kb Lol G B R g tetioo hat transrers the o

vibgiation 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.

Q03> FIGS. 74 to 83 are photographs for explaining results 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
200,000 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



to rotate the rotation nmenber 421 through the vibration transferring nmenber
410 and performa role o f the handle. Herein, the inside o f the handle
menber 40W0i2810p30052ded with the charger or the battery, PESTHR2808/006408

t hepower t oot hbrush and transfers thesvibration through the vibration
transferring nmenber 410. At this time, the wire brush nenber 420 rotates
45 left and right, making it possible to renove the foreign substances o f
the tip portion o f the capillary. <i99> FIG 72 is a photograph showi ng a
state before cleaning the capillary according to the related art and FI G
73 is al Bhoteigr apheshdliGng82 it at ehat d@raphl eftrdrnget fremcagi tHeamy rackaoddiag
to the present invention. <200> The state before tPe clea?in o f the.

capi | | ab P08 diifmgst oantheF &l afdiare SROUREraPhhATGYr Ah TAFTIER J8Ft 3ikE ng
the wire ndi 0 imes. It can be appreciated that the surface o f
t he cad¥¥$§?§2¥20§3@9iE@E%htly rough due to the foreign substances after

pepdsor m ng t e wiket handeach 206t 08pt iikes phvdogitaehcmggnli F sedy upoloe absut 500
significantly closed. <20i> T o the contrary,.it can be appreciated tha}
the st aftce 689t eimeshey @nealicigon i croreopapi IHeaein abbordieats 6 P ogF edenp

i nventign has mninmal_ forei subst ancgs o sw f.ace : ild.ary
and t hetq‘teap?iOI?F%r} yarﬁolpgof%grggg% %})WI% o@%ed.r%gég% OK tt?l?hﬁvgretr iﬁr@,ﬁ@%a%fo%
and 73 @r@nphotiagr et 1980 %infli e Wheé® afopliot2@Paghe 600tHel meghtbyodumn are

el ectron mcroscope. <203> FIGS. 74 to 83 are photographs for explaining
resul t sphotbaiandd Ippopend oflre ntesuhes wof e thendiing bendigst wétemprigamps the
accordin 'Hﬁ the related art and results obtained by performng the wire
bondi ng"@si'nyt-he capillary after cleaning the capillary using the cleaning

deyjce o f the eamin! Lﬁmgpw dh 3t oy AR Y @BSIici hfMERhAOThe PA4>bduding hi s
time, FIG 24 is a photograph after performng the wre bondi ng 200, 000
times, ®irGacd5id soaglphat dgeaphmeabdf eperforhiomnithg vire hprdingoheiarg 20€r1009

(1mes Sl 3 QLo aen el BELlormag e b g RoRdlAg, S0 A0
is clear at the time of performing the wire bonding after cleaning the
capillary.

<207> As described above, the present invention describes various embodiments
of the cleaning jig for cleaning the capillary for wire bonding and various
embodiments of the cleaning device, and the cleaning method, but it 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 lla 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



800,000 tinmes, FIG 78 is a photograph after performng the w re bonding
1,000,000 tines, FIG 79 is a photograph after performng the w re bondi ng
1, 200, OOOwWoDI20803052 G. 80 is a photograph after perform rgTIKR2008/0060080Ndi Ng
1,400,000 tinmes, FIG 8 1 is a photogBaph after performng the wire
bondi ngl, 600, 000 tinmes, FIG 82 is a photograph after performng the wre
bondi ng 1,800,000 tinmes, and FIG 83 is a photograph after performng the
wi re bonding 2,000,000 tines. <205> At this tine, each photograph is a
phot ograph nmagni fied up to about 500 to 600 tinmes by an el ectron

ni cr oscopler stedeithat t ibe s lebediments phestcogbethbhareo By t¥y coff uswamgdie only.

phot ogr aphs ,show ng, t he r.esults o th i 5 iR e eani :

capilld%%oﬁﬁHEﬁXD g% é%?”Sefa %dW%éng§§&%lEa?ﬂggnghgﬁﬁgﬁuﬁﬁ{a&g hit B8
phot ogrigpba showng tbscrigsd! eab&limehhe W rRithondi pge atibeices! eani ngetthoes
capi llary. <206> A s shown in FIGS. 74 to 83, it can be appreciated that

the wi rdesonidndiesent sbould anduighe atimified t imel ight Qlerther ol dignst hBat fad Low

bondi ng .before cl eaning .t he capillary., However, .it can be appreciated.that
the wi r&%Hond*5g sﬂjrfﬁ‘%b’ufl%“é)lnea‘?ltgt e %t? G CHEN 8P i t%ceco\%garng”kg
bondingh%&q§éspleaning the capi Ilary. <207> A s descri bed above, the
present invention describes various enbodinents o f the cleaning jig for
cleaning the capillary for wire bondi ng and various enbodi nents o f the

cl eani ng device, and the cleaning nethod, but it is apparent to those
skilled in the art that the cleaning jig o f the present invention
basically includes the wire brush nenber 30 configured o f the plurality o
f wires for cleaning the capillary, the attaching nenber (for exanple, 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 nenber 50 or the ring nenber
150 for fixing the wire brush nmenber 30 is one o f various enbodi nents and
can be variously changed. The circular or rectangular brush hole 11 or the
brush groove 1la for nmounting the wire



brush nmenber 30 can be variously changed. Further, it can be appreciated to
those skilled in the art that the suction hole 12 or the plurality o f
suct i on hwbesiolBeostor sucki ng the forei gn substances remroraRaes/toh@sti me o
f cleaning the capillary can be al so 34aried. <209> Wiile certain

enbodi nents have been described above, it wll beunderstood that the

enbodi nents descri bed are by way of exanple only. Accordingly, the device
and net hod described herein should not be Iimted based on the described
enbodi nents. Rather, the devices and nmet hods descri bed herein should only
be Iim tl68AINS) i ght of the clainms that follow when taken in conjunction
wth thﬁgﬁbovqﬁdescription and acconpanyi ng drawi ngs. [ CLAIMS] [d ai m 1]

<2i 3> A 1'éHhi g jig for cleaning a capillary for wire bondi ng conprising:
<2bAz a brush ppunihpYiBardr hedning 4 QapeH 49 fB%UWIreabMdi%gbéMﬁﬂiéﬁfgi
cleaning the capillary; <215> a suction hole that is formed at one side o f
t hel4br ush nounbruslp pewrtt ing murektHaor €6 gorsebsvanoes o virehwushpidr atgania@16>
a firstlloini@q hole that is fornmed at one side o f the brush nounting part
to mount® REPCI!85hi ng jig on a wire bonding device; <2i 7> a second j oi ni ng

hobg. that is forogdy, (ﬂ%h?mﬁi@@r%ﬁﬁg@égvﬁnéQﬁd@ﬁﬁs?h@QHﬁﬁiﬂﬁuﬂ@ﬁ& b& tmpynt

the cleaning j1g on the wre bon Ice;, <2i8> a first through hole
t hat i ssuhtir i @arigal dupst axaeedot ahtheapall Eayisng jig between one side o f the
suction hole and the jojning hole; <2i9> a first nmagnet Eghber hat is

J
jofled to thé fiFst JobRHSGONRI hat D dormed ddohre afRet! MBRpRIUSBAUPHY 148

t hrough_gro t,11.S ] QLF -t 0 {:ap Nk ole but is
nor  zontait o0 AP e i e PEER iR 0% R PSS hot of and <22i > a
segond t hrough sheb@l tjhahiis Haoe i gent dkl Yofredmad vid hthespeicle bd the Hriusbugh

groove n?(}untt ?r?g %ta?te rtoS in(()jl?ntotfle thgar?i%?gt 3 io gn ogot!hee' wgr%l %i)rrl?lizng device;
218> a first through hole that is horizontally formed to the cleaning jig
between one side of the suction hole and the joining hole;
<219> a first magnet member that is joined to the first joining hole;
<220> 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
<221> a second through hole that is horizontally formed with respect to the
through groove at the other side of the suction hole.
[Claim 2]
22> 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.
[Claim 3]
<223> 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 member that

fixes the wire brush member mounted on the brush mounting part through the

screw hole.



<222> The cleaning jig for cleaning a capillary for wire bondi ng accordi ng
to claiml1l , wherein the brush nounting part is fornmed in any one o f a
rect angulwo 2nm/isposa plurality o f circular holes, and arpirtirRbIsiOpcamsf
circular grooves . [Caim3 ] <223> T%e cleaning jig for cleaning a
capillary for wire bonding according to claim1 , further conprising a
screw hole that fixes the wire brush nenber nounted on the brush nounting
part in a direction intersected with the through hole in the side o f the
brush nmounting part and a screw nenber that fixes the wire brush nenber
nmount ed [@hainhd]}lbrush nounti ng part through the screw hole.[Caim4] <22 4>

A cl eani ng jlg of.a capil r wr.e bandi ng conprisi.n <225> a wire
breddh nenber At haniRe ddﬁf‘? @r%@”g#a%’ BPUrLIFELRP n%\ncp%r‘fgflgcl eani ng the

capjsl lary for \%@9 BoRli @gmbeqngh?ﬁg;?@on%g&ew gshaabi@chipg semdiges 06r

f|X|ng the wire brush. The cleaning jig of a capillary fo
wre bQﬂ@aﬂguﬁmh@nﬂmmgkhg &hawmrétmn&hgfeamdthe wire brush attaching nenber
is any one of a cleanlng havi ng a .hol roove, i nto which the wire
bres$h menber 2i ‘§1ﬁen§élﬂ9cheé 15 @emberddPE IXBB%I gn‘f‘&%m ‘one end o f the
wre br'él A ynserted and from which the ot her end thereof is exposed.
[Caim ? éﬁﬁég The cleaning jig o f a capillary for wire bondi ng accordi ng

taxglaimsS | TubesRNiddg i e abbassin 1aEPIRE i eTBoelihgoscnedins flonetai 4,
materi als such as tungsten stainless steel, brass,_ carbon_steel, copper

wire, sthesbimithe Yipicahoush ﬁé§a€hmﬁ$ ylsabeiurmSapibyns t e, C Kt Rg nggsB%\@algs% eel
(h o sength 5 SebheoruRlb LA U0B IR oPRIELaTmhEr il syl o
‘(Mhlfgh :éty?gh%rr\ﬂc%@ bedyan@ti figlch o8¢ Yhdendmad [y esbaeh iandndergbd spekdrem eel
which the other end thereof is exposed.
[Claim 6]
<228> The cleaning jig of a capillary for wire bonding according to claim 5,
wherein the wire brush member is made from one 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) 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) and a cross section diameter of the wire brush member 1is formed in

0.005 mm to 0.5 mm.

[Claim 7]
<229> A cleaning device of a capillary for wire bonding comprising:
<230> a cleaning jig 10 that includes brush holes 11 for mounting a wire

brush and a suction hole 12 for sucking foreign substances of the capillary,
which are 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 middle portion, first
through holes 15 extended from the suction hole 12, which are formed at both

sides of the second joining hole, second through holes 16 formed on the same



steel) and a cross section dianeter o f the wire brush nenber is fornmed in
0.005 M to 0.5 mMm [Caim7 ] <229> A cleaning device o f a capillary for
W re bondwogomasprsesi ng: <230> a cleaning jig 10 that i rciradesosmoe®s hol es
11 for nounting a wire brush and a sustion hole 12 for sucking foreign
substances of the capillary, which are on a mddle portion of the cleaning
jig 10, a first joining hole 13 to be joined to a first magnet nenber 21,
which is formed at one side of the mddle portion, a second joining hole 14
to be joined to a second magnet nenber 22, which is fornmed a t the other

si de oflinkeasi dd éipsor tthooyghf hokds tihr cugitrhel lesle158 efarendeah far omile 1 the

suction hole 12, ich are forned at th sides o f the second.jginin

hol e, s@@éhdh@fﬁ &%haﬂ%%sﬂéwf%@%& 8 Hroer Eehaibi e BRe (1dCr Pf sthg rhfga%h
hol es a 0 r a side o f the brush hole 11, and a
screw#gj1 e%f%@?&#gﬁkﬁ%égﬂéﬁggﬁghgﬂside o f the brush hole 11 through the
sceaw hol e 18; bridBi membdpr 86 haenbemnodetlhat ths browhtiedeohl thé faxedhbshohe 11
and fixed by the screw nenber 19; and <232> a first nmagnet nenber 2 1 that

i s i nsefarél Taiber t}e ARG st joining hole 13 to be joined to the cleaning jig

10,209, 2, SeEaM Y TROIaly el 221 Nl 13 LJRRELF S v e oot upiioo

menber threuph jariaeye c23hercleheisaitg | ihandsa tseeodd magnendesisaond thatough
holes 15 and 16. [Claim8 ] <233> The cleaning device o f a capillary f8r
Wi re borgeRtehdese dileg Seeordl apining, halfeddi 10 thel M| B0 goiet £ HifDaNE tifge 1

el eani g g L P, Kb DouBb Mo ha0NC AT5HE LR 10ke 22 1be
formed wih &ﬂpsg&ﬂﬁptﬁghghﬁ%ﬂggdujBﬁdSMﬁFiOn hol e 12 has a concave groove
17 at a bottom surface o the cleaning jig. [Caim9 ]
[Claim 8]
<233> The cleaning device of a capillary for wire bonding according to claim
7. wherein the middle portion of the cleaning jig 10 formed with the brush
hole 11 and the suction hole 12 is formed to be lower than 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.
[Claim 9]
<234> The cleaning device of a capillary for wire bonding according to claim
7. wherein the brush hole 11 is formed in a rectangular hole, a plurality of
circular holes and the plurality of suction holes 12, which vertically
penetrate through the cleaning jig, are formed.
[Claim 10])
<235> The cleaning device of a capillary for wire bonding according to claim
7. wherein the first and second magnet members 21 and 22 are made of any one
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.
[Claim 11]
<236> The cleaning device of a capillary for wire bonding according to claim
7. wherein the brush member 30 is made from one metal material of tungsten,

stainless steel, brass, carbon steel, copper wire, steel wire (piano wire),



<234> The cleaning device o f a capillary for wire bonding according to
claim7 , wherein the brush hole 11 is fornmed in a rectangular hole, a

pl uralitywo 2b100i3pasal ar hol es and the plurality o f suctipom/KRZ0@z008@8 whi ch
vertically penetrate through the cleafting jig, are forned. [C aim 10] <23 >
The cleaning device o f a capillary for wre bonding according to claim?7 ,
wherein the first and second magnet nenbers 2 1 and 22 are nade o f any one
o f a samariumcobalt (SmCo) magnet and an odym um (Nd- Fe- B) magnet t hat

are a rare earth-based nmagnet or a ferrite-based nmagnet. [C iﬁ]l%% <2%$>
The cl ewivbdenaava oyosteed |, caipl hiigh yspeed sticeé @dﬂhﬁﬁge%%ﬁmf%a Pb TIMARRR 7 |
wherein the brush nenpber 30, 1S fro I | al; O n
ot ai i ds5a R P DR Pl BB e QBREFa fbE 1 ERER St B hnete!

wire), mbhybdenmbal § @15t eslper anttdi ghespagde Stgieho (1 1gh; sheolgmgemustaedy or
a mxed netal material o f nore than two nmetal materials of tungsten, .
st ai nl egsest eahd Mrighs speet boreedt edlighceppagtini pceldt ddll vi r 6rqSsi atfS LR e) |

nmol ybdepum al | o t eel nd . hi speed. st eel. (high-strengt teel) and a
Cross §Q@W?Bﬂ'8 a @Pﬁ%%Fuﬁh@g£b¥él%Sﬁgﬂaﬁéﬂbgﬁﬁgsmq3Pn§éywﬁ'0.005 mto
0.5 nnllt gl Mp§2] <237> A nmethod for fabricating a cleaning device o f a
capillary for wre bonding conprising a cleaning jig that includes a brush
hebe-11 for rAouetheap frwifekr hratshe andci@asing i davihol ef 12 dam laokiivg Worei gn
substances.o f the capillary, which are f.or at .a nmddl.e rtion of -the

cl ean MOl g8 16oMar i Pt COLHHG HoT Sngs 06 s b eane s FFrir Rt
menber 21,; whinefod S, OrMed i de oof &lRiME dd)r@i AOTdihePanc@sS@E0RRe
joininégﬁ@fghfﬁnﬁ% %%pjoinggh¥gq§1§econdjnagne%ﬂ%enge%QgZ, mh?%h is formed
at the @iphétrarsi,dehoclf arbefornedl et pormiiddhe fartson tdfr dbghc hsingsg extgedted &rom

t he suction hole 12 ich are forped at both sides of the segond.j.ol ning
hol e 15@f§écéﬁﬁnpﬁr59@g H%Né%?@GJPHF d %0 ﬁﬁéS%d%%mFﬁdﬁmﬁgftﬁg’ﬁﬂb&b 1S
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joined to a second magnet member 22, which is formed at the other side of the
middle portion, first through holes extended from the suction hole 12, which
are formed at both sides of the second joining hole 15, second through holes
16 formed on the same line as the first through holes 15, a screw hole 18
formed on a side of the brush hole 11, and a screw member 19 inserted up to
the side of the brush hole 11 through the screw hole 18, the method
comprising:

<238> winding a wire used as a brush member raw 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;

<239> turning the pressurizer lever 43 to stretch the brush member raw
material 31;

<240> binding the middle portions of the brush member raw material 31 using a
first string member 50;

241> separating the brush member raw material 31 from the first and second
rod members 41 and 42 and binding the brush member raw material 31 with the

second string member 51 so as to be able to be used as the brush member;

<242> forming each brush member 30 by cutting the brush member raw material



the side o f the brush hole 11 through the screw hole 18, the nethod
conprising: <238> winding a wwre used as a brush nenber raw material 3 1 so
as to be weedioasoishe wire brush on first and second rodPoemRreoes/sbdooand 42
facing each other o f a straighteningsdevice 40 configured to include a
pressurizer |lever 43 and a pressing gauge! <239> turning the pressurizer

| ever 43 to stretch the brush nenber raw material 31; <240> binding the

m ddl e portions o f the brush nmenber raw material 3 1 using a first string
menber 50; <24i> separating the brush nenber raw material 3 1 fromthe
first agud tyecety rocureimenenddr a00d 62 aando bbendibilg thebdrussl aentier brash
material 3 1 with the second string nenber Eﬁ_so as to be able to be used
as t he nsmheh andnbrsioving £haot regr Hhrnge d¥BhehrlYsh nenber 30 by cutting the
bruysh menber raw i . i tiing r |l e
toBe used a PeRbEG T R un 3o S oM b ROOPRIAE nil RONRT B0 AEgS0
<243> pupkl Ngot hienbridsfotmed ngi therbeon2®@ aroavdeddll nigr moled dieabdEon22@nd
whose upper portion is forned with a concave groove 230 in on @irect'on,
and st retrehehigist e catt Hrush neshser3Benohhe nartishusRxipgxm %?ﬁ ransphghg

A o s AR e . .
concavdi bk S38100 PR EROT A QuifefLibhntodRs AR POt 0e
directignoest hagonaly thadihe Ryrishn ek 3Pusikddbepushi g tiheaf dxiagicore

menber 210 to the inside of the concave groove 230 by using a bendi ng punch
menber &4b@ogmalhad thhebtishshenberidy menber 200 and the brush nmenber 30 is

pushed to the inside o f. the concav roove 230 of the ndi ng nol d er

226%and wi ndipHéh]tnrge%B‘? u‘i‘ﬁl?g X°hg Wﬁﬁgrﬂ%g?o S HES LS etr?gn%@}cagﬁ;g@gg>

fixing 44 bgr st g*%ﬁ@&{di%g %lﬁlchhﬁelﬂfeysm@ ig6 REatTeiNREhr 200 fhyil asbat 200

attaching the side ot the brush fixing nmenber 200; <246> grinding the

brush nmnbehe 3rush manbkl aQ is pushed to the inside of the concave groove 230 of
the bending mold member 220 and winding the brush fixing member 200 on the
brush member 30;

<245> fixing the brush member 30 to the brush fixing member 200 by closely

attaching the side of the brush fixing member 200;

<246> grinding the brush member 30 to be flat;

<247> cutting the brush fixing member 200 at a size to mount on the brush
hole 11; and

48> 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.
[Claim 13]
<249> The method according to claim 12, wherein 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.
[Claim 14]
<250> The method according to claim 12, 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

50C to 90C.



<247> cutting the brush fixing nmenber 200 at a size to nmount on the brush
hol e 11; and <248> nounting the cut brush fixing nmenber 200 on the brush
hol e 11 awo 2bioxiseag2t he brush fi xi ng menber 200 to the bPaIKRrods0EDSbY
inserting the screw nenber into the s¥rew hole 18. [C aim13] <249> The
met hod according to claim 12, wherein the grinding the tip of the brush
menber 30 includes cutting using a Water-Jet device and grinding using a
hori zontal type grinder on which a dianmond wheel is nmounted. [C ai m 14]
<250> The nethod according to claim 12, further conprising after the
grindi ndCisaquedtially cleaning the brush menber to which grinding dust s
are attached in a vessel in which cleaqlng agﬁnt and et.hano f"'?ﬂ and
dryitng it f o hgonetibadt *ECOr 6ing RQuf 5aiimn 14, dhiré PeOERI IHAEr A ert

I's 50 %nghgg?m%er[ %)bal ‘58 11?' NGt 71?9? fﬁﬁt g%goﬁf%ggépq%etmg?% am § 2§Uf(§ her

conpri si er dry & brish oi ni'n Irst and second

magnet JmRRbEr &h@lfxaf@@ @l E@c@ﬂcfbl@lflgtmﬂeéllriﬂ'sancarm SEQQIdcheanmg\ngo]lOes 13
and 14 of the cleaning jig 10. [Caim 16] <252> A nethod for cleaning a
capllladﬁlusmdélthe cleaning device o f a capillary for wire bonding

L R I R e

subsfances di's he s€cond throu hol e

ConneCtdaff)ﬁlltm obNeir8iRdond a%b@rdhﬁgeﬂcﬁ@l@ﬂﬁbst@tm@)essmgschargl ng hose
menber 0 to a vacuum punp device 120; <255> renoving a wire 80 fo

bedd ng fromcanmmngam 9Blewnbra tfhéelcgapsmbséaycmdi%chﬁr%@w h@S%m@m%ﬁfsé&%er
horn 70 o $ Bgndlnﬁ Feébce 100 and the wire for bonding penetrates
through“} 6§ﬁpp d 8 forma wre bonding work by the nunber of

tipgs set durppgedihge MiE otﬂﬁ@ld'ﬁgie"‘%'fktﬁé‘ tdreiM rfibstances discharging hose

member 110 to a vacuum pump device 120;

<255> 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 bonding work in the wire
bonding device 100;

<256> moving the capillary 90 to the cleaning jig 10 in a state where the
capillary 90 is joined to the transducer horn 70;

257> after the capillary 90 is located at the brush member 30, cleaning the
foreign substances while moving the tip portion of the capillary 90 up/down
and left/right in the brush member 30;

58> moving the tip portion of the capillary 90 to a suction hole 12 of the
cleaning jig 10; and

<259> discharging the foreign substances of the tip portion of the capillary
90 to the outside through the foreign substances discharging hose member
connected 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 a second
through hole 16 from the suction hole 2 of the cleaning jig 10 by operating
the vacuum pump device 120.

[Claim 17]

<260> The method according to claim 16, wherein the foreign substances 1is



bondi ng devi ce 100; <256> noving the capillary 90 to the cleaning jig 10 in
a state where the capillary 90 is joined to the transducer horn 70; <257>
after thewoapiddsersg 90 is |ocated at the brush nenber 3@CTMEHR2808/006008he
forei gn substances while noving the t40p portion of the capillary 90 up/down
and left /right in the brush nenber 30; <258> noving the tip portion o f
the capillary 90 to a suction hole 12 of the cleaning jig 10; and <259>

di scharging the foreign substances o f the tip portion of the capillary 90
to the outside through the foreign substances discharging hose nenper
connectfedt¢medt bg $ewond & hdustigho hisicéings foflt@rhene@b@@nli%%gbptvgﬂemotm alogef g st

t hrough hol e 15, a secand magnet .ne r through groove 23 .an second
throquUE%Taé‘C% Hisshe41as i‘BW‘bﬁBIWEf\OZa% t?‘ﬁgva&%g&rﬁuﬁlﬁ (?ei'vécigl%y operating
the vacypm pugpydevice 120. [Caim 17] <260> The nethod according to claim
16, wherein the foreign substances isfiltered by form ng a dust col|ecting
fiteer menbeh Mdbobetoseehednhng faoiced gl asybsstiagcds dlesohag gil Bgoth s eame iber

110 and the vacuu puq@ngyice 120. [C ai m.18] <26i> A nmethod for cleaning
a capiﬁpérV”ﬁépﬁﬁﬂbﬁéa 0EdHIZN§0 61818 4 CAMUASiP§ary for wire bonding

acgor ding toyG glem 4 CopILS] g > B R fiLar Hary 90aeo vheeb eand ng
jfgglo in a g@?tg ﬁ%er tkg%22%¥|?§?§ %ggﬁsﬂ?o?ﬁid to a transducer horn 70
when t heptapirly! @0 yi 990 fiiededo to tt hesducandducer0 wbem the ofpidlaiy @0bbirgidntp

device 100 perfornms a wire bonding work by the n er f times set during
the wi ridiebohaiissycabriornaffy 28315 thepding de¥iRg Hﬁgyp%{goflgs Iaoévéf%gjoﬁgl?%e

brush ne r cl eani ng I t ]$$% Vi the tip
portioﬂ@ggﬁ”fﬁgééggﬁ?féﬁytB%%u%%é?%gngigﬁéé@?gﬁﬁb té%ﬁot eaggush menber 30.
[ G@i m 19] <26fler Ahel @il hgrydegi oe lotatedcapi {Heabyushomenbare 3bordieaging the
conpri si ng: . ) . . .

foreign substances while moving the tip portion of the capillary 90 up/down

and left/right in the brush member 30.

[Claim 19]
264> A cleaning device of a capillary for wire bonding comprising:
<265> a cleaning 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 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 not 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;

<266> a vibration transferring member 141 that is connected to one end of
the cleaning jig 10 to transfer vibration from a motor; and

<267> a vibration device 140 that vibrates the brush member 30 of the

cleaning jig 10 connected to the vibration transferring member 141.

[Claim 20]
<268> A cleaning device of a capillary for wire bonding comprising:
<269> a circular wire brush member 320 formed by inserting a plurality of

wires into a cylindrical body 321;



<265> a cleaning jig 10 that includes a brush nenber 30 wherein a plurality
o f brush holes 11 for nounting a wire brush is fornmed, both ends o f an
extra strwogom/do2stri ng menber 51 penetrate through apcowR0észoeoos f t he
brush hole 11 through an upper hole t4lereof in a state where a mddle
portion o f the cleaning jig 10 is bound by the string nmenber 51, the bound
m ddl e portion is |ocated at the | ower hole of the brush hole 11, and after
both ends of the extra string are fixed not to penetrate through the upper
hol e t hrough the I ower hole o f the brush hole 11 in a state where both
ends- ar e | ocat ethrat i dhelcupgeilbotlmtois foraedraishndi@nd dfl,thbotircahas bansh
ground; <266> a vibration transferrin er 141 t is connected to one
end o ﬂm¥®%fé¥@aﬁ?ﬁﬁt?Vbt@@‘¥6C¥V§n§fg?%§&§¥§?%ﬁﬁ %ﬂgnﬁﬂgnotor; and <267> a
vi bration deyi 4 |, brat f MG j i g
L6~ % annect eddt 801 Te UPEPaALER G POR HaE, PIRIcEOIRe B thy IRAEpeaRuRse ),
cl eani ig10device o f a capillary for wire bonding conprising: <269> a
circular. wire brush nenber 320 forned by inserting a plurality o f wres
into a dylpimiildal body 321;<270> a vibration device 310 that is forned at
one.end o f ir r S [ I t I : T ush
motber 320, A O achlet R TERRT LAY 16 AGHE kD b aliak Mo R
vi bratipn glevige @dkQeid Ctigé nvidkht fév 2devibe dkeapnfigudedi of a fmodorcaps | hary
for wire bonding according to claim19 or 20, wherein the vibration device
i s confiljupsenic framsdvtasr. or an ultrasonic transducer.



