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GRI PPER, SPOOL HANDLI NG UNI T W TH SPOOL GRI PPER, AND METHOD OF HANDLI NG
SPOOL USI NG SAME BACKGROUND OF THE I NVENTION (a) Field of the Invention The
present invention relates to a wire bonding assenbly for processing a sem
conductor chip package and, nore particularly, to a spool gripper

detachably fitted to a spool flange, and a nmethod of handlin lut D
t he spool gripper which effectively prevents a bonding wire ﬁmm m mwm"f

cont am nat ed and damaged due to the carel essness of the worker. (b .
Description of the Related Art Generally, a wire bondi ng assenbl y1°¢" a

device for electrically connecting a lead of a lead frane to | d
of a sem conductor chip bearing an electrical characte risti C'MﬂWMMW@
conductive wire such as a high purity platinumPt wire or an e.
The wire bonding assenbly is usually provided with a spool, a spd&io®bl der,

awre feed guider, a wire clanp, and a capillary. A conductive wire is
wound on the spool, and the spool is fitted to the spool hol demm

conductive wire is fused by way of the capillary and the tor lmwnm,mmmn
wel ded to the bonding pad of the LSRR fdudg chip and the |ead.

to prevent the conductive wire from bel ng sepgr ated fromthe spool 62t e

maki ng the worker hold the spgok. agfhelsicrhbH8ocbhegspool hol der, a flange
is formed at both sides of the spoo%esuch t hat {,t Is protruded fromthe

spool by 4-5 mmgpoeLGRiPRERBROOL HARDLING UKITVWETR SPOTIOGRIIER, By be
used to handl e the spool. The handling of the spool nay be storage and

carri age thereof. AND METHOD OF HANDLING SPOOL USING SAME

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to a wire bonding assembly for processing a semi-
conductor chip package and, more particularly, to a spool gripper detachably fitted to a
spool flange, and a method of handling a spool with the spool gripper which effectively
prevents a bonding wire from being contaminated and damaged due to the careless-

ness of the worker.

(b) Description of the Related Art

Generally, a wire bonding assembly is a device for electrically connecting a lead
of a lead frame to a bonding pad of a semiconductor chip bearing an electrical characte-
ristic by way of a conductive wire such as a high purity platinum Pt wire or an aluminum
wire.

The wire bonding assembly is usually provided with a spool, a spool holder, a
wire feed guider, a wire clamp, and a capillary. A conductive wire is wound on the

spool, and the spool is fitted to the spool holder. The conductive wire is fused by way of



For instance, Japanese Wility Mdel Publication Number Sho58-41188

di'scl oses a spool case having a base with a protrusion onto which a
cylindrical spool is inserted, and a cover coupled to the base to prevent
an alien material such as dust from being introduced therein. The cover is
provided with a depressed portion for receiving the spool in correspondence
with the protrusion of the base. Wth the above-structured spool case, the
wor ker grips the flange of the spool by hand to bring out the spool from

t he spool case) and at that state, fits it to the spool hol der. However, as
the spool flange is radially protruded fromthe spool at nost by 4-5 mm
the wire wound on the spool becones plaged over the outernost circunference
of the flange. Accordingly, with the handling of the spool, the fingers of
t he wor ker tHeoapahy dndehétordhassR, 4Hd Wwél@ed-onhéiBéndity Yad 6F.thd Serhibbsdease, the
wire is contam nated or damaged and this induces serious device failures
during thecmplhfd Bengadg process. Korean Utility Mdel Publication No.
97-52837 di scl oses a spool having a onesided flange with a first dianeter,
and an opposi t @nsidéeeh prevdtd thenidnbuctive adeftbnilbeing t&iaratét froratheBpodlivan@t er i s
established to be significantly larger than the first dianmeter The worker
grips the hekiag tith womeetold tharngeoltandfiit it td the sppeidioldes, 4 femge poformédhtdmith
Japanese Patent Publication Laid-open No. 2000-112599 di scl oses a bondi ng
W re spool sidasef the podt sbicrsteat iTeerdiagied fram the spodl & i mad incoagial mgneenber
externally fitted around the spool flange to hold the spool, and a knob

ext er nal | yVariatsrkirdismf poal egsis\eayebes szl to hahdle the sijoel. bErechangliresdsfaly | shed to
be capabl e of being elastically transforned. In order to decouple the spool
from t he bapml magdewtoragy argl cgpdadeitbedenbb, and el astically transforns the
base. However, such a spool wth a |large dianeter flange involves several
probl ens. The dHwodolstansedapanddedtivtyr Modad RPdblivgtiars BlemberySmebs-4id 88 idfstlesent i at ed
in structure per the respective sem conductor chip package manufacturing
conpani es. aBpoolicasd bavirg a basel withp® psoitrinbien bhiatwhithea Aylindrigeh spoal sseissartesipool
where only the one-sided flange is fornmed with a |arge dianeter, whereas

t he B conpanyaugses caugedtsl thedesetogirévent an hiierboaterigli stebl a$ Hastdesn beieg f or ned
with a small dianmeter (4-5 m). Wth this situation, in order to supply the
correct spintioduced therein. dhetchweerds pronided yith adleprasse portipa foy reaeivingstpeol

manuf act uri ng conpany should make a facility for producing the forner-typed
f 1 ange andspod icg¢driesgoridencewithlihei prefrusian df she leaset yped fl ange in a separate
manner. This inevitably causes increased production cost. Meanwhile, with
the spool case Witlstlecbere-biuciupd spet caer, ére Weliel gripatthefianagiad d1eesponiby

2000- 112599, the base wth the interfacial coupling menber is forned wwth a
mat eri al chpemhiodrieg oytihagres! frem fbaISP90|tCP%m§ﬂ6raE'E§t statenfitsifde thengposplsdd  can
be decoupled fromthe base by way of the interfacial coupling nenber. 1n
case the b88% repeatedly suffers the elastic transformation in coupling or

decoupling the spool, stress is made at a predeterm ned region of the base
due to the el adiqwever. aadiesnast flange ivmdialy pratrAsd romdhe araol mestib¥s s - damaged

while being deteriorated in its durability The interfacial coupling
menber, whichMMs eawrferewy anghe ﬁeo%g%om@ﬁ %la‘EﬁS’di)’ef H‘Gﬂ&@mﬁft?'r&mfﬁf%l d the
spool, is forped with an elastic plastic material. Wth the repeated uses,

t he mterf&%ioéﬁheé'ﬁ[ﬁﬁ mofpé‘l"ﬂﬁér’”' Bé%h%’?"%?ﬁhﬁﬁfm%rthﬁIf'[]Qﬁ"s obthg "f°r'i‘i‘9§
deteriorates reI iability in thg: pool ?) t%l nc%aoperatl on. Furthernore, with
the handl i Ag"8Ft tP‘hé”'@SSGfthet% WVR wire pitils G556 the wire 4, eantarpigRiee 198 base,

and grips the base fit the s ool to the spool hol der of the bonding
assenbl y. ﬂ?mﬁﬂ?‘g g’iés '“E’H%esvﬁ?l” ‘é’%d%ﬁf’ fpdpces ‘l‘fﬂg\}gﬂ?’"@rbpﬂd'B%Pf?cg?’%es of the

?EESL ] |2§ ?rg'nf.]ef ?Ei? Qh@%@'@aﬂ Pérwﬁ %@9%0: g‘iIc??%é’){’]'ﬁ@igeﬁﬁp%éi%:%&%%ziafc om
Furt gggg})rédd?tﬁﬁg%ei@:ﬁﬁgrsgﬁ' Iffnl ﬁzﬁﬁ%gﬁ? fanss i e""%‘?é‘r‘?{‘?ﬁ Hith of
Bg!sge::a?l(rjlo gtese?;@ %%Frléga%gf%dé%BEZQS%Iyﬁﬂ%gﬂb hasJHSH{cﬁder ELoLhSt
its end por p‘a&?rke[rrgggﬁgag@pe WHF%@EP% @rrﬁ ﬂ§P°8L¥93f\? S'ERP' ﬂ'g ®knob of the

base so that the spool coupling and decoupling operation using the base
becones inpossible while delimting the usable range of the spool case.
SUMVARY OF THE I NVENTION It is an object of the present invention to
provide a gripper capable of being coupled to or decoupled froma spool
flange) and a unit and a nmethod of handling a spool with the gripper.



This and ot her objects may be achi eved by a spool gripper and a spool
handling unit with the following features. A spool gripper is coupled to
any one of flanges provided at both sides of a spool wound with a

sem conduct or device bonding wire thereon. The spool gripper has an inner
di aneter portion for receiving a spool holder when the spool is fitted to

t he spool holder, a coupling portion coupled to the circunference of the
flange while bearing a dianeter |arger than the inner dianmeter portion, and
an outer dianmeter portion with a dianmeter |arger than the coupling portion.
Wth the spool gripper, the facility cost is not increased while satisfying
the requi renents of the package manufarcturing conpany. In case spools are
delivered to the package nanufacturing conpany where the desired spool has

a | arge diamet gap Jnleaélgstent h@olfé@ﬂldnweﬁ"dlob& N&dBovhi1bsad fsciees RIndlpgi NY
coupled to the flange of the spool. Therefore, an additional facility for

meki ng a | @ikdspdd eéyatvﬂfhJba?dégerhke%asé)ha@&eMacﬁuéddpﬁrﬁgméﬁabeié}@erﬁam/t ance
bet ween the bondi ng wire wound on the spool and the outer diameter portion

of the grifRararlMEIREspRINfIFdeas hbild the s aingla nnbaraxtehaiuY pRtratieditatre- t he
conventional small dianmeter flange. Therefore, the handling of the spool

can be madssiv 4 Hiusl héliére athkYbab® isCddtatistidtieo Hp@apabld bEbeiiy@hitieglysttaise of -t he
gripper to the spool is not released unless the gripper is intentionally
separ at ed fornéd.t IR®rddrad@ecoupis thé Epatil frémitiodbiageg thepedrieérigeips the Knedeanthi | e t he
gri pper being coupled to the flange, it is not needed that the gripper

shoul d be e¢lastieaipl tethsforastieteaskl ange to nake the wire bondi ng operation.
Accordingly, the durability of the gripper and the reliability in the spool
hol di ng can be Howmewsrasuuhcth spdohwith a (ege diamettr flamgeihvdhesessranproblgmsepar at i on
of the spool fromthe gripper. At |east two coupling protrusions are forned
at the coupl i nghpeptsl asedunithe wive bogdingnasseeibly mapbe diffeckntiated irr staicadre manner .
The coupling protrusion may be positioned at the periphery of the coupling
portion) operdte tespedtiea semichhductarfchip Haekageupanuigctyringt coogianies s Rotihstalve f or ned
at the same height as the thickness of the flange to fit the gripper to the
fl ange. W ¢d)ittisypogsibiecthathefA ddmepanpupés agpgnl eheresonhnthabne-skied fienga iddl e of
the coupling portion, the thickness of the outer dianeter portion is

enl ar ged bfprreepwittle targertinaetatoghareas the Bocamnpapl wsesvin epod vbereailladthegr i ps t he
gripper, the fingers of the worker do not touch the conductive wire W A
plurality bdfthsidediflarges e farined svith asralrdiardetar (4thenyr Witip this situatierkén a space
for receiving the end of the conductive wire Wfastened to the outer
surface of ordhetosupply tife comget $ppolsetg both of theah compdinyranditbe Grdopeny.ite coupl ed
to the spool flange, the end of the conductive wire Wis placed within the
space, andsAeshwmenufpeudndtamnerysheuld M@@ffa@lﬁhf%@fqﬁuémGrﬂE%@mqﬂ‘mP@'i pper may
be formed with a netallic plate ring, or a plastic plate ring. In the
latter cas@angetants fpeily &rpmducingdie etiertypes %nsﬁésa separatgrmanment Thisie

gri pper. Wien the worker gri the gripper, the gripper can be transforned
whi | e conpiegtablysauses 'f‘ﬁﬁé@(&@%‘!ﬁt'@ﬁ °@¥rtion, due to the presence of the
cutting pl anes. Accordlng X with the grlpplng of the gripper, the spool
can be securel WQ?GWBI'%GIV' dne prRook FasesliscTaRes iniAPageseP atentdRHbligatiopdaid- handl i ng
unit with the includes a sgool case for storing the spool. The
spool case°ﬂ’\%{k ‘é 279, shase mgthihrinigsiesiel coyptingme %’r‘sé‘?iﬁ‘ﬁpé‘ﬂf‘htao t he
base to prevent alien terials such as dust from being introduced. The
base has anﬁ&rl@b%paelm?ﬂ Being glasficalliwirrnsionmead;sygh that thsrapPlcan berdsroyRiRd i on,

and a protrusion fornmed at the bottomportion internal to the sidewall

whi | e bei nfﬁo'l’“ﬁ'%"eﬁsécpyW‘ﬂyo°ftﬁl’f'e'"feﬁfﬁ‘é'ﬁl ‘Eﬂ“&'r’F&’@FmB%rrtl on of the spool. The
cover has a protrusion_inserted int gﬁ%lnner di neter ﬁortlon of the
spool fitted t N £#R8 ha dase PRARAY SHEers ?'a=rt'°ésan§ ogrationdn & ?}&HPQ Bed&kept to
be in the horizoptal direction. The ce traI is.of the s Iaced at
a or i zont SUIAHE POk EEaT Botarier ﬁt?ea'naé f@@pofﬁfﬂﬁebﬁ%ﬁ&eﬁ

wound on the 00l | oad, v
L]astl ansforma on &ve nsequentl}; tlh %ase Is stress- damageda while being deteric-

rated in its durability.



tion itn its novenment and other inpacts over its entire length while
effectively preventing the unintended wi nding or rel easing thereof. A
stopper may be formed at the cover to nake the central axis of the spool be
kept to be in the horizontal direction. BRI EF DESCRI PTI ON OF THE DRAW NGS A
nore conpl ete appreciation of the invention, and many of the attendant ad
vantages thereof, will be readily apparent as the sane becones better
understood by reference to the followi ng detail ed description when
considered in conjunction with the acconpanying drawi ngs in which |ike
reference synbols indicate the sane or the simlar conponents, wherein:
Fig. 1 is a perspective view of a spool 4gripper according to a preferred
enbodi nment of the present invention; Fig. 2 is a cross sectional view of
the spool gri ppée intakasialzboplggtnhember/whicmis cohnédte tolthe Pagg in3 baslydo cr oss
sectional view of the spoof gripper taken along the A-Aline of Fig. 1,
i | | ustrati agbstantialty lxid the sphel; @dbrmeid with ah ¢lastis piastis pwtarial eWith dhve r@beaieepool
gri pper according to another preferred em bodi nent of the present
i nvent i on; ubésythedntedfacial couplingdeemprirheperves wermndutwr bifintaarghthis dedenadatesg uni t
with the spool gripper; and Fig. 6 illustrates the process of handing a
spool wi t hreliabiliygothie sgpoihsiting epeTationED DESCRI PTI ON OF THE PREFERRED i
EMBODI MENTS

Furthermore, with the handling of the spool, the worker picks out the cover from

the base, and grips the base to fit the spool to the spool holder of the bonding as-
sembly. At this time, the worker may inattentively grip both sides of the base. In this
case, the spool holding operation by way of the interfacial coupling member is released,
and as a result, the spool is decoupled from the base. Consequently, the bonding wire
is contaminated, and damaged.

Furthermore, in case the spool holder is longer than the sum in length of the
spool and the knob, the spool is incompletely fitted to the spool holder so that the spool
coupling and decoupling operation by way of the base cannot be easily made. In case
the spool holder has a holder knob at its end portion, the holder knob is internally
caught by the knob of the base so that the spool coupling and decoupling operation u-

sing the base becomes impossible while delimiting the usable range of the spool case.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a gripper capable of being
coupled to or decoupled from a spool flange, and a unit and a method of handling a
spool with the gripper.

This and other objects may be achieved by a spool gripper and a spool handling
unit with the following features.

A spool gripper is coupled to any one of flanges provided at both sides of a

spool wound with a semiconductor device bonding wire thereon. The spool gripper has



Preferred enbodi nents of this invention will be explained with reference to
t he acconpanying drawings. Fig. 1 is a perspective view of a spool gripper
according to a preferred enbodi nrent of the present invention, and Fig. 2 is
a cross sectional view of the spool gripper taken along the A-A line of

Fig. 1. Fig. 5 is an expl oded perspective view of a spool handling unit
with the spool gripper. The spool 10, well known in the art, is wound with
a bonding wire Wthereon. As shown in the drawi ngs, the spool 10 is forned
with a cylinder portion (not shown) for wi nding the bonding wire Wthereon,
and a pair of small dianeter flanges 12 provided at both ends of the
cylinder portion. A notch 14 is fornmed at the one-sided snmall dianeter
flange 12 to hold the end portion of the bonding wire W The end of the

bondi ng Wi geinMéRAsHERr boiBom R Fdtelthd #sicRPhaBGdvHeR thd SpdiisHlite@ s frace of the
flange 12 by way of a tape 16. A spool gripper 20 is coupled to one of the

fl anges 12555afkoibdiah cbq;pnﬁgraomsn dBumedR) tRél cirdupiedehige & RO 88ndelwhiltNRafRgo!

gripper 20 is formed with a plastic naterial while bearing a plate ring

shape. Thea giaffeterWrb&PBEN #He IR diindteRItidh, BREAE butBPdibmeter 38rtiBRAithRY a
di anmeter identical to or lager than the inner dianmeter portion 18 of the

spool 10, @ametéP|drded tisH the @Buplihg @BHidhed to the circunference of the flange
12 while bearing a dianeter larger than the inner dianeter portion 22, and

an outer di amelth thesbéA rigderPBaiadily ostisaitk irefedsadRhild Satidfyiragethé eagpl-i ng
portion 24. Wth the &anglﬁﬁz of thgyspool 10) the worker ergs ?ﬁg out er

di anet er peiidnofie pdckbfe mapoRLUBAG BEBpardO.In bdsd Paslks are\Belversal tb Mg
protrusions 24', preferably three coupling protrusions 24" are

equi di st anpdckage@mamdfasturihdCorfsahy whige fherdesived spbol Radwlaeyd dismbleafgmel2 whil e
being inwardly protruded in a radial manner. The coupling protrusions 24
are posi timseedliviiry isheade Whileehé phgey being icbepledtithe Ngngeasfithespodft Teréfe-

beari ng a hei ght corresponding to the thickness of the flange 12. A
plurality @f apadditioranhfacpity for making 8'large diatnzterdidngd istioenggdegper 20 to nmake a
space 28 for receiving the end of the conductive wire Wfastened to the
outer surface GFurthdrencssgdiod dislaaog bethi2eb thenmndoh wiretvepmd oWtbe spdid and theper 20
is coupled to the spool flange 12, the end of the conductive wire Wis

pl aced w t tuter ditreetep portio 8f tha gdppez heeompoesaigke talbargrgater kraanaidt relatedbe
prevented. Meanwhile, the gripper 20 bears cutting planes 28". Wen the

wor ker gr i jogh¢ henvgniigab smal0diateter fangep erhePdoreatneland!imgrod oy spedl vdm Hee
conpressing the inner dianeter portion 22, due to the presence of the
cutting pl madswitBdut diecttyrtauchifigythe epadi. The couplippstate affthe brippgr iqtpesp@) t he
spool 10 can be securely coupled to the gripper 20 wi thout separation. A
pai r of knishhot miasad enless thedrigpenis mtentipeallydepanatesfropothiei flange 6Aswttiel veref aci ng
each other. 1t is preferable that the knobs 26 shoul d be spaced apart from
t he cutti nponslingensration ipadawhileithe atipperdraing coppled to the flangbst is @ot neche

contam nation and danmages of the conductive wire can be further effectively
pr event ed. deghibat tha@rigpenshevld be desounterhirer theoflange tepelse thiel wiregeonding apge

di stance of the bon ding wire wound on the spool 10 to the outer dianeter
portion 26radpnt hecqsdinglpehe dorabilitysrtite ennpsr thp yeligbityde ghecsnechlelding mensi on
WL ( conpared to the small dianeter flange 12. Furthernore, the handling of
t he spool %3 bamajstaingehwitigut dejatiorationewhileyprevanting aeparationgd & sppol i@ to t he
knobs 26'. In this way, the contam nation and danmage of the conductive wire
Wdue to tﬁ@Sﬂﬁe@hing of the worker's fingers thereon can be prevented.

Furthernore, the coupling state of the gripper 20 is not released unless
t he At least two coupling protrusions are formed at the coupling portion while being

inwardly protruded in a radial manner. The coupling protrusion may be positioned at the
periphery of the coupling portion, or at the center thereof.
The coupling protrusion should be formed at the same height as the thickness of

the flange to fit the gripper to the flange. With the placing of the coupling protrusion at



10 gripper 20 is’intentionally decoupled fromthe flange 12. The insertion
of the spool holder 40 is nmade through the inner dianeter portion 22 of the
gripper 20 so that the wire bonding operation can be performed with the
coupling of the gripper 20 to the flange 12. Consequently, it is not needed
to decouple the gripper 20 fromthe flange 12. In this way, the durability
of the gripper 20 is enhanced. Particularly, the abrasion of the coupling
protrusions 24' are prohibited as nuch as possible while securing the
reliability of the spool holding. Fig. 3 illustrates a variation of the

gri pper where the coupling protrusion 24" is fornmed at the center of the
coupling portion 24. O her conponents aAd structures of the gripper are the
same as those of the gripper shown in Figs. 1 and 2. The coupling

pr ot r usi on tRAmidalleasfltite Eiplisy pRtlorgthd thitkseusf thel @itdr darmsted fetidhhis eklasss t of
the flange 12 to fit the gripper 20 to the flange 12. Wth the placing of

t he coupl i Red pyatpréeddtarmintdl degted. eccotditglye whén tHesvarkendrips thepgrippegthe?24, t he

t hi ckness of the outer dianeter portion 26 is enlarged by a predeterm ned
degree t 2. fidgerenflineglorkerbent toheh terdoadudiive pireMie gri pper 20, the fingers
of the worker do not touch the conductive wire W Fig. 4 is a perspective
vi ew of a spool A gluraipest pedrainastqairtibine grd forragrbatibe gpppel éo make aspamdi foent  of
the present invention. The gripper is forned with a netallic material. As

t he net al | ireceiwirigethe &hd bthe dondugtipewire dhfastenbd ta themutdr gufacerd trersped! i n a
radial manner, it is formed wwth a plate ring having no cutting plane (as

i ndi cat ed Bgn@8by way &fiagtapd. YWheA thegrippef isicanpled togtha sppa dangen thesendedfifosd  of
handl ing the spool will be now explained with reference to Figs. 5 and 6.
The spool candictiveywine VY iswiladed wmiitbindhe spacet andchancedpagsibigpdamage thereofecaspool
case 30 for storing and carrying the spool 10. 11 The spool case 30 is
fornmed witpepyerentedi c resin based on acryl, pofyolefin, or styrene. The
spool case 30 has a base 32, and a cover 34 coupled to the base 32. The
base 32 is fornEte gupphr mapbe fasmeg withiaonetaliie plate Wigl enaplastepaterrvgr lided from
the bottom portion 32a, and a protrusion 32c protruded fromthe bottom
portion 324he lattergasel it is praferableithihwatting BEbes Irefoimerbat tg anrpesr When theon 18 of
the spool 10 is inserted onto the protrusion 32c. The cover 34 is fitted to
t he outer d@ker@dprpihetdniepe thewsippersap bertiisiormaed whilagommessingstee awet o
prevent the bonding wire Wof the spool 10 from bei ng contam nated due to
an al i en nliasneter postinn, dee todthe geasencenef theGuetingzaanass AtCidngivu Wit fheanty-
inserted into the inner dianmeter portion 18 of the spool 10 to nake the
central axiPaf the@rinpeh dhe aRPoheamis sfcHieheePupledie therdripRer wigtouy sapaggtion.
direction, corresponding to the protrusion 32c of the base 32. The
protrusion 32c ’615'3?%@36‘3@@ ugt Wi dhe 9TEPPET IBEINERS B AP Ba%srfor slaring e sPeRl- ar e

f or med vvithl_a ci rcul aé £I ane shape such that the dianeter thereof is

i dentical t'GeSPOYIFEP? BRS 8 Rase ORBOHALNG NS RARLEABH affoVEHOUBISEdP thePass iR | engt h

of the protrusio 32¢c and
P prevent g\?en matelfijlals such as dust from being introduced. The base has a bottom

portion, a sidewall protruded from the bottom portion, and a protrusion formed at the
bottom portion internal to the sidewall while being inserted into the inner diameter porti-
on of the spool. The cover has a protrusion inserted into the inner diameter portion of
the spool fitted to the base to make the central axis of the spool be kept to be in the ho-
rizontal direction.

The central axis of the spool is placed at a horizontal plane in a stable manner.

Accordingly, the bonding wire W wound on the spool deals well with its own load, vibra-



34b is established to be 30% of the length of the spool 10. The sidewall
34c bent fromthe top portion 34a of the cover 34 is formed with a cone
shape, which is tapered toward the top portion 34a. A stopper 34d is forned
at the sidewall 34c of the cover 34 to nmake the central axis of the spool
10 be maintained to be in the horizontal direction. The spool case may be
differently structured with suitable nodifications. Wth the use of the
spool handling unit, the spool 10 wound with the bonding wire Wthereon is
fitted to the bottom 32a of the base 32 in an erect posture such that the
gripper 20 is positioned at the top side (the cover side). The cover 34 is
coupled to the 12 base 32 fromthe top side of the base 32 such that the
protrusion 34b of the cover 34 is inserted into the inner diameter portion

18 of the spR@ itskRovelient BhdothbRilPacts BesiRaMtirciangth Ik sffedilel9 prevehiy e (not
shown) such that the stopper 34d is directed toward the bottom As the

central axite @inteMRdSARGhg dPrelcasimBittidrédfned to be in the horizontal
direction, the bonding wire Wwound on the spool 10 uniformy distributes
its own wei ght,A sfoppatinidyatid fofmédiatithe cotey &ake e danthallaxiRof tHeespeefbeand ot her
i npacts over its entire length so that the undesirable w nding or rel easing
of the wirgegtan boé bk heaidnvtkdiredtionhi bited, and the rolling of the spoo
case 30 can be avoided. In case the spool 10 is fitted to the spool hol der
40 of the wire bonding assenbly (not shown), the worker grips the base 32
by one hand and, in that BRIEEDESGRIPIION OFsTHERRAWINGS he cover 34 by the
ot her hand. Thereafter, the cover 34 is |ifted upward to thereby decouple
t he cover 34 frAmorcheorhplete appreciatiomotthe inyentim, agd many hethk atendapt adf t he
gri pper 20, the spool 10 is fitted to the spool holder 40 while being noved
in the arrgantdgesctoeteoh willkhe neadlity adpatent as theesgthegimcpings batterahderstood ol
hol der 40 passes the inner dianeter portion of the spool 10 and the gri pper
20. | n thi sefargpce torthe iqliewinp\detajed descriptigmwvhensgonsideresio sonjusttige withthe t he
coupling or decoupling of the spool 10 can be made. Furthernore, in the
case of th&ceqseranyine ldoRwingd in hichHise deferemar Bymalols ingicatedhe same onthgzimitaie
coupling or decoupling of the spool 10 can be nade irrespective of the
presence ofcompensitpWheeiniof the gripper 20. In this way, the spool 10 is
fixedly fitted to the spool holder 40 by way of a spool fixation nenber 44
and/ or a hol derFignbis aResipestivaiigw of a1 spagd gipnes apesiding tp » pefertadambadhe
gripper 20 is constantly fitted to the flange 12 of the spool 10.

ment of the present invention;

Fig. 2 is a cross sectional view of the spool gripper taken along the A-A line of
Fig. 1,

Fig. 3 is a cross sectional view of the spool gripper taken along the A-A line of
Fig. 1, illustrating a variation thereof;

Fig. 4 is a perspective view of a spool gripper according to another preferred em-
bodiment of the present invention;

Fig. 5 is an exploded perspective view of a spool handling unit with the spool
gripper; and

Fig. 6 illustrates the process of handing a spool with the spool gripper.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



13 When the spool 10 is separated fromthe spool holder 40 to exchange it,
the knob 26' of the gripper 20 fitted to the flange 12 of the spool 10 is
gri pped, and the spool 10 is drawn in the direction opposite to the arrow
direction, thereby conpleting the separa tion of the spool 10. As with the
conventional spool having a large dianeter flange, in the inventive
structure, the distance between the bonding wire wound on the spool and the
outer diameter portion of the gripper beconmes enlarged to be greater than
that related to the conventional small dianeter flange. Therefore) the
handl i ng of the spool can be made w thout directly touching the spool.
Furthernore, as a knob is fornmed at thegouter dianmeter portion of the

gri pper, the possible contam nati on and danmages of the conductive wre due

to the finger tm@relaﬂea%n%eu%td%ﬁmgr}%ﬁnonﬁunbb@&ﬂ&h@a with Pef6RHBE tdtfe St at e of
the gripper to the spool is not released unless the gripper is

i nt ent i onalgbyors@pginglaeslvihgPm the flange. As the wire bonding operation is
made whil e the gripper being coupled to the flange, it is not needed that

the gripper shougds ke ;séewmee\dewbaérs@m?mmgecdrmnmpielf@re&drﬁodaondl ng
operation. Accordingly) the durability of the gripper and the reliability

in the spoehentot e PeseatinitioR dhdFHid) @ds wickdss dectibdbioniéw bBthe 8poaMaribger -
preventing separation of the spool fromthe gripper. As the gripper

I nvol ves a tadedcnhalie ASCRIVGIFY. N EigBds pvekplodedqierspeetiveonelof 4 ygoon re) the
possi bl e damage to the conductive wre due to the gripper can be prevented.
As the usuabnglipgahit ith3 oot@dper.s used w thout any nodification, the
production cost can be reduced. The central axis of the spool is placed at
a horizontal plHirespodl 10, Welllkhewmrirthe brt, idooandivity b pondihg wire v tHegeot. raes W
wound on the spool deals well with its

shown in the drawings, the spool 10 is formed with a cylinder portion (not shown) for

winding the bonding wire W thereon, and a pair of small diameter flanges 12 provided at

both ends of the cylinder portion. A notch 14 is formed at the one-sided small diameter

flange 12 to hold the end portion of the bonding wire W. The end of the bonding wire W

passed the notch 14 is fastened to the outer surface of the flange 12 by way of a tape

16.

A spool gripper 20 is coupled to one of the flanges 12 such that it can be de-

coupled from the flange 12. The spool gripper 20 is formed with a plastic material while

bearing a plate ring shape. The spool gripper 20 has an inner diameter portion 22 bea-

ring a diameter identical to or lager than the inner diameter portion 18 of the spool 10, a

coupling portion 24 coupled to the circumference of the flange 12 while bearing a dia-

meter larger than the inner diameter portion 22, and an outer diameter portion 26 bea-

ring a diameter lager than the coupling portion 24. With the handling of the spool 10,

the worker grips the outer diameter portion 26 of the spool gripper 20.

At least two coupling protrusions 24°, preferably three coupling protrusions 24’

are equidistantly formed at the coupling portion 24 to hold the flange 12 while being in-

wardly protruded in a radial manner. The coupling protrusions 24’ are positioned at the



14 own | oad, vibration in its novenent and other inpacts over its entire
|l ength while effectively preventing the unintended w nding or releasing
thereof. Wth the inventive gripper, the facility cost is not increased
whil e satisfying the requirenents of the package manufacturing conpany. In
case spools are delivered to the package manufacturing conpany where the
desired spool has a large dianeter flange, the delivery is made while the
gri pper being coupled to the flange of the spool. Therefore, an additional
facility for making a | arge dianeter flange is not needed. Wth the
i nventive spool handling unit, the spool is fitted to the spool hol der
using a gripper. Therefore, irrespective of the Iength of the spool hol der
or the presence of the spool fixation nenber, the spool handling unit can
be used wi pdriphany df yheesbupliraoportiol 2tewhileAsearing aseibt cdreesdomdigg fortbeess i s
simlar to that related to the conventional spool, any confusion is not
made to t hthickoedseaf theMange 12he present invention has been described in
detail with reference to the preferred enbodi nents, those skilled in the
art will appred prality lodpromamend pertionsl2d’iace farmad abihd geppartddttatmakes can be
made thereto without departing fromthe spirit and scope of the present
i nvent i on gmacs @B fdroecdivingrtheremd b frermdeductivaiwirg W fasieheditithe @itell sarfeeiofl S: - A
spool gripper coupled to any one of flanges provided at both sides of a
spool wountiiewspodl flangeeihd bywey of atapdeVihea the atppeg 2Qiis eoupledrie the spopEflaspool
gripper conprising: an inner dianeter portion for receiving a spool holder
when the sgod?, theend ofithel consluctive wipl is tsce@ withig thwsnsice 2§. aut hensa. RASupl ed to
the circunference of the flange while bearing a dianeter |arger than the
i nner di antiblerdapgge thareof gan bamreyented. di aneter portion with a di ameter
| arger than the cogg!ing portion, the worker gripping the outer dianeter
portion to handeanyhie dogirpep20 peass sulag Pgrepser- Wihee the werkengrivsdhe, at
| east two coupling protrusions are formed at the coupling portion while
bei ng i nwagdPer g@-gm adrper 26 can ba ypagformasivdiile compragsing dapinngr digpeter of cl ai m
2 wherein the coupling protrusion is positioned

portion 22, due t6 the presence of the cutting planes 28°°.

Accordingly, with the gripping of the gripper 20, the spool 10 can be securely
coupled to the gripper 20 without separation.

A pair of knobs 26’ are formed at the outer diameter portion 26 while facing each
other. 1t is preferable that the knobs 26 should be spaced apart from the cutting planes
28"’ by the same distance.

With the knobs 26°, the contamination and damages of the conductive wire can
be further effectively prevented.

When the gripper 20 is coupled to the spool flange 12, the distance of the bon-
ding wire wound on the spool 10 to the outer diameter portion 26 of the gripper 20 be-
comes enlarged by a predetermined dimension W1, compared to the small diameter
flange 12. Furthermore, the handling of the spool 10 can be made without directly tou-
ching the spool 10 due to the knobs 26°. In this way, the contamination and damage of
the conductive wire W due to the touching of the worker’s fingers thereon can be pre-

vented. Furthermore, the coupling state of the gripper 20 is not released unless the



at the periphery of the coupling portion. 4. The spool gripper of claim?2
wherein the coupling protrusion is positioned at the center of the coupling
portion. 5. The spool gripper of claim2 further conprising a plurality of
prom nent portions for formng a space for receiving the end portion of the
conductive wire fitted to the flange. 6. The spool gripper of claim1l
wherein a pair of knobs are fornmed at the ou ter dianeter portion while
facing each other. 7. The spool gripper of claim1l further conprising
cutting planes for making transformation of the inner dianmeter portion
whi | e bei ng conpressed. 16 8. The spool gripper of claim1l further
conprising a plurality of prom nent portli ons for formng a space for
receiving the end portion of the conductive wire fitted to the flange. 9. A
spool handyripger 20id inteatigallg idegpuples foon thediangé 1 2nYheoineertibn of the spod htle 8, and
a spool case for storing the spool, the spool case having a base for
nount i ng t Her &ie mhadedhugh thevierer dtammeterdbartnt 2¥of keesgripper PO ew that thel wien
mat eri al s such as dust from being introduced. 10. The spool handling unit
of cl ai m 9buidingoperativn daate desforrediwith thencpoplingar thezgrippeeatolthefiartgeud@ed from
the bottom portion, and a protrusion formed at the bottom portion internal
to the si desasdquehtly, @ ibeitmgedarsterdesduplathe gripper 2 feam thedfiangen 2 prthison of "t he
spool, and the cover has a protrusion inserted into the inner dianeter
porti on of walighe dorabilifyi af thedgrippet P@istenbenced. aktisutary, tbeabragionakihe of t he
spool be kept to be in the horizontal direction, and a stopper for naking
t he cent r akoupting petrusines 2o ptsénb(fegtasmcb@slmsalwe whde seeuiing thegieliandity on.
11. A method of handling a spool using the spool handling unit of claiml10,
t he met hodotbeppedihalfinghe st eps of mounting the spool to the spool case,
storing and cartyi ﬁ t he spool such that the central axis of the spool is
mai nt ai ned to Hadidilusiatasc varigtenef the parrer wiheredhe spNmiGY PrRirugion ghels coupl ed
to the spool, fitting the spool to the spool holder) and performn
wiring bonérmgd Ghibesentenolihe ceunling pgrtiop B4 %@rﬁgmewt%an gruchses; db?.
. AsL. A9. AYL. A. AYL. A . AF . AL. AY;

gripper are the same as those of the gripper shown in Figs. 1 and 2.

The coupling protrusion 24’ should be formed at the same height h as the
thickness t of the flange 12 to fit the gripper 20 to the flange 12. With the placing of the
coupling protrusion 24’ at the middle of the coupling portion 24, the thickness of the
outer diameter portion 26 is enlarged by a predetermined degree t2. Accordingly, when
the worker grips the gripper 20, the fingers of the worker do not touch the conductive
wire W.

Fig. 4 is a perspective view of a spool gripper 20a according to another preferred
embodiment of the present invention. The gripper is formed with a metallic material. As
the metallic materiai-based gripper cannot be inwardly transformed in a radial manner, it
is formed with a plate ring having no cutting plane (as indicated by 28” in Fig. 1).

A unit of handling a spool and a method of handling the spool will be now explai-
ned with reference to Figs. 5 and 6.

The spool handling unit with the above-structured gripper 20 has a spool case 30

for storing and carrying the spool 10.
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the bottom portion 32a, and a protrusion 32c¢ protruded from the bottom portion 32a in- -
ternal to the sidewall 32b. The inner diameter portion 18 of the spool 10 is inserted onto
the protrusion 32c¢.
The cover 34 is fitted to the outer surface of the sidewall 32b from the top of the
base 32 to prevent the bonding wire W of the spool 10 from being contaminated due to
an alien material such as a dust. The cover 34 has a protrusion 34b inserted into the
inner diameter portion 18 of the spool 10 to make the central axis of the spool 10 be
maintained to be in the horizontal direction, corresponding to the protrusion 32c of the
base 32.
The protrusion 32c of the base 32 and the protrusion 34b of the cover 34 are
formed with a circular plane shape such that the diameter thereof is identical to or
smaller than the inner diameter of the spool 10. The length of the protrusions 32c and
34b is established to be 30% of the length of the spool 10.
The sidewall 34c¢ bent from the top portion 34a of the cover 34 is formed with a
cone shape, which is tapered toward the top portion 34a. A stopper 34d is formed at
the sidewall 34c of the cover 34 to make the central axis of the spool 10 be maintained
to be in the horizontal direction.
The spool case may be differently structured with suitable modifications.
With the use of the spool handling unit, the spool 10 wound with the bonding wire

W thereon is fitted to the bottom 32a of the base 32 in an erect posture such that the

gripper 20 is positioned at the top side (the cover side). The cover 34 is coupled to the
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base 32 from the top side of the base 32 such that the protrusion 34b of the cover 34 is
inserted into the inner diameter portion 18 of the spool 10.

In this state, the spool case 30 is put on a table (not shown) such that the stopper
34d is directed toward the bottom.

As the central axis of the spool 10 is maintained to be in the horizontal direction,
the bonding wire W wound on the spool 10 uniformly distributes its own weight, its vib-
ration in the movement or handling thereof and other impacts over its entire length so
that the undesirable winding or releasing of the wire can be effectively prohibited, and
the rolling of the spool case 30 can be avoided.

In case the spool 10 is fitted to the spool holder 40 of the wire bonding assembly
(not shown), the worker grips the base 32 by one hand and, in that state, grips the si-
dewall of the cover 34 by the other hand. Thereafter, the cover 34 is lifted upward to
thereby decouple the cover 34 from the base 32.

With the gripping of the knob 26° of the gripper 20, the spool 10 is fitted to the
spool holder 40 while being moved in the arrow direction. At this time, the end portion
42 of the spool holder 40 passes the inner diameter portion of the spool 10 and the
gripper 20. In this way, irrespective of the length of the spool holder 40, the coupling or
decoupling of the spool 10 can be made. Furthermore, in the case of the spool holder
with a holder knob at its end portion 42, the coupling or decoupling of the spool 10 can
be made irrespective of the presence of the knob 26° of the gripper 20.

In this way, the spool 10 is fixedly fitted to the spool holder 40 by way of a spool

fixation member 44 and/or a holder knob (not shown). In the wire bonding operation,

the gripper 20 is constantly fitted to the flange 12 of the spool 10.
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When the spool 10 is separated from the spool hoider 40 to exchange it, the knob
26’ of the gripper 20 fitted to the flange 12 of the spool 10 is gripped, and the spool 10
is drawn in the direction opposite to the arrow direction, thereby completing the separa-
tion of the spool 10.

As with the conventional spool having a large diameter flange, in the inventive
structure, the distance between the bonding wire wound on the spool and the outer
diameter portion of the gripper becomes enlarged to be greater than that related to the
conventional small diameter flange.

Therefore, the handling of the spool can be made without directly touching the
spool. Furthermore, as a knob is formed at the outer diameter portion of the gripper, the
possible contamination and damages of the conductive wire due to the finger touching
can be prevented.

Furthermore, the coupling state of the gripper to the spool is not released unless
the gripper is intentionally separated from the flange. As the wire bonding operation is
made while the gripper being coupled to the flange, it is not needed that the gripper
should be decoupled from the flange to make the wire bonding operation. Accordingly,
the durability of the gripper and the reliability in the spool holding can be maintained
without deterioration while preventing separation of the spool from the gripper.

As the gripper involves a space for receiving the end portion of the conductive
wire, the possible damage to the conductive wire due to the gripper can be prevented.

As the usual spool or spool case is used without any modification, the production
cost can be reduced. The central axis of the spool is placed at a horizontal piane in a

stable manner. Accordingly, the bonding wire W wound on the spool deals well with its
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With the inventive gripper, the facility cost is not increased while satisfying the
requirements of the package manufacturing company. In case spools are delivered to
the package manufacturing company where the desired spool has a large diameter
flange, the delivery is made while the gripper being coupled to the flange of the spool.
Therefore, an additional facility for making a large diameter flange is not needed.

With the inventive spool handling unit, the spool is fitted to the spool holder using
a gripper. Therefore, irrespective of the length of the spool holder or the presence of
the spool fixation member, the spool handling unit can be used with any typed spool
holder. As the spool handling process is similar to that related to the conventional
spool, any confusion is not made to the worker.

While the present invention has been described in detail with reference to the
preferred embodiments, those skilled in the art will appreciate that various modifications

and substitutions can be made thereto without departing from the spirit and scope of the

present invention as set forth in the appended claims.
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1. A spool gripper coupled to any one of flanges provided at both sides of a

spool wound with a semiconductor device bonding wire thereon, the spool gripper

comprising:

an inner diameter portion for receiving a spool holder when the spool is fitted to

the spool holder;

a coupling portion coupled to the circumference of the flange while bearing a

diameter larger than the inner diameter portion; and

an outer diameter portion with a diameter larger than the coupling portion, the

worker gripping the outer diameter portion to handle the spool.

2. The spool gripper of claim 1 wherein at least two coupling protrusions are

formed at the coupling portion while being inwardly protruded in a radial manner.

3. The spool gripper of claim 2 wherein the coupling protrusion is positioned

at the periphery of the coupling portion.

4, The spool gripper of claim 2 wherein the coupling protrusion is positioned

at the center of the coupling portion.

5. The spool gripper of claim 2 further comprising a plurality of prominent

portions for forming a space for receiving the end portion of the conductive wire fitted to

the flange.

6. The spool gripper of claim 1 wherein a pair of knobs are formed at the ou-

ter diameter portion while facing each other.

7. The spool gripper of claim 1 further comprising cutting planes for making

transformation of the inner diameter portion while being compressed.

10
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8. The spool gripper of claim 1 further comprising a plurality of prominent
portions for forming a space for receiving the end portion of the conductive wire fitted to
the flange.
9. A spool handling unit comprising the gripper of any one of claims 1 to 8,
and a spool case for storing the spool, the spool case having a base for mounting the
spool, and a cover coupled to the base to prevent alien materials such as dust from
being introduced.
10.  The spool handling unit of claim 9 wherein the base has a bottom portion,
a sidewall protruded from the bottom portion, and a protrusion formed at the bottom
portion internal to the sidewall while being inserted into the inner diameter portion of the
spool, and the cover has a protrusion inserted into the inner diameter portion of the
spoo! fitted to the base to make the central axis of the spool be kept to be in the hori-
zontal direction, and a stopper for making the central axis of the spool be kept to be in
the horizontal direction.
11. A method of handling a spool using the spool handling unit of claim 10, the
method comprising the steps of mounting the spool to the spool case, storing and car-
rying the spool such that the central axis of the spool is maintained to be in the hori-
zontal direction, gripping the gripper coupled to the spool, fitting the spool to the spool

holder, and performing a wiring bonding operation while the gripper being coupled to the

spool.



