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SPOOL GRI PPER, SPOOL HANDLI NG UNIT WTH SPOCL GRI PPER, AND METHOD OF

HANDLI NG SPOOL USI NG SAME BACKGROUND OF THE | NVENTION (a) Field of the

I nvention 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 nethod of handling a
spool with the spool gripper which effectively prevents%#aoqog m wire from
bei ng contam nated and danmaged due to the carel essness 7R ﬁ (b)
Description of the Related Art Generally, a wire bonding assenbly is a
device for electrically connecting a lead of a lead frame to a bondi ng pad
of a sem conductor chip bearing an electrical characte ristic by way of a
conductive wire such as a high purity platinumPt wire or an alum numwre.
The wire bonding assenbly is usually provided with a spool, a spool holder,
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 holder. The
conductive wire is fused by way of 28 COct ober 2004 2 the capillary and
the torch bar, and welded to the bo'h-‘eﬁen@np'&eddmigthe sem conduct or chi p and
the lead. In order to prevent the conductive wire from being separated from
the spool while making the wor KE(C. HerapustembpobiCoaKG fit it to the spool
hol der, a flange égﬁ at bot h sides of the spool such that it is
protruded fromth IBYER. SPRAL HAHDI‘-H%H;&INl'ﬁﬂW}ﬁHrSPMklﬁﬂlEPERnds of
spool cases may be used 'ﬁlﬁ handl e t he SBOO| The handling of the spool nmay
be storage and carri ag*NPRMEIHOD O HANDLING SPORIHSHNG SBME i ty Mbdel

Publ i cati on Nunber Sho54- 103747di scl oses

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 spooli gripper detachably fitted to a
spool flange, and a method of handling a spool with the spaal 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 hoilder. The conductive wire is fused by way of



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 materi al
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 worker
grips the flange of the spool by hand to bring out the spool fromthe spool
case, and at that state, fits it to the spool hol der. r t he spool
flange is radially protruded fromthe spool at nost byEﬁﬁgﬁéhﬁrzgﬁé wre
wound on the spool becomes placed over the outernost circunference of the
flange. Accordingly, with the handling of the spool, the fingers of the

wor ker contact the surface of the conductive wire. In this case, the wire
i's contaminated or damaged, and this indéces serious device failures during
the wire bonding process. Korean Utility Mdel Publication No. 97-52837

di scl oses at&FEailanAnd e tarchriesianddveitethipehebbiniag pid sftthelsemebeduct@nd an
opposite-sided flange with a second dianeter. The second dianeter is

est abl i shed®?iBapethelgad.1i cantly larger than the first diameter. The worker
grips the large dianeter flange to fit the spool to the spool hol der. 28
Oct ober 2004 Jab%ﬂ@%t%@‘@ﬁt theighhductive evirelfaint beipg seduoatad GOmtha 5P80i dingg | oses
a bonding wire spool case with a base. The base has an interfacial coupling
menber ext eFASNG erwrkerdole the secal mad Spidtsl thelspagiotder, lrdlangt hefosnedht bamd a
knob externally protruded to receive a spool holder, The base is

est abl i shed®'8& Ydngsppehsuchdhatiids neptratied fromdhé gpaal apdfsomneid.a adiabmdetert 0
decoupl e th& spool fromthe base, the worker grips the knob, and
elastically ?’?%.‘ﬁi‘iﬂSF RESAORECasaS Maylaewsedto handiéithe sppolo| Thei Handing aftige

di aneter flan F i nvol ves several problens. The spool used in the wire

bondi ng ass Vv, BS sieeaggiand samigoe dheseofi n structure per the respective

seni conduct or cEip Eackage manuf acturi ng conpani es. For instance, it is
possi bl e that tRE8 'B5'80HdPRaNGSR Yty Mustel PuiblicatioroNumberSko e 03T 40dibchbange i s
formed with a | arge di aneter, whereas the B conpany uses a spool where al

of the botH §F?Q?E6’=‘gs|e|"éwe§ base With erasetrusierhonto syhidhl a cliliadniztabspdoftisinserled. W t h
this situation, in order to supply the correct spools to both of the A
conpany and®AfCWCEEHPIad o therhase jo orevaatart alienumatadal soctpasiyust ivor ieingke a
facility far oducing the forner-typed flange and a facility for producing
the tatter -'?S?%&e#ﬁﬁfﬁjré The epveeis aremidedhwittne deprehsed gamian foabdcpivineuBes

i ncreased production cost. Meanwhile, with the spool case disclosed in
Japanese Pat@Rt" BETIPORTSNGR Withithpprstrusion 2OB@-tBE€599, the base with the
interfacial COUﬁh%gg menber is formed with a material capabl e of being

el astical l'y trahdPIrH@RpvertHciiestspenicaspobl wakertyspsithediaphe of fheanobiiy base
by way of %EF in%ertacial coupling nmenber. In case the base repeatedly
suffers thd2Bf & PMS 4t hestrsphEam Hie speokeass) ambaidhatdtatedfits itngthehspositan! |
stress is ede at a predeterm ned region of the base due to the elastic

t r ansf or matioon. Consequently, the base is stress-damaged whil e being
deteriorated ingits durg@ili%%. 28 Cct ober 2004 The interfacial coupling
menber, whi ch i §O¢BYHetBASP fiargeissadially prowetid fram thetmppahatinadst pyhol d t he
spool, is f_gnggtmﬁth an elastic plastic material. Wth the repeated uses,
the i nterfact AlM-dBRHITE WouRk ol kie peeldirssmes piaced overthe butetmostruitcarnfesen-
deteriorat%%({$4iﬁpiliég in the spool holding operation. Furthernore, wth
the handl i (G %% 17098 B65odipgle Wik tee hapdliniasof dea spdoeb theofrers ofdhe Woeksbase,
and grips t base tq fit the spool to the spool holder of the bonding
assenbl y. &pﬁ{aﬁf‘z‘eﬁ‘ﬁ%@ of the cRoPReve vdte.  Inhis casd, Wl wirggisiqontzotitated des of t he

base. In thjs case, the spool holding operation by way of the interfacial
coupl i ng ne‘#?ﬂ@geﬁsdf\délq'éé@@a?s iguadevice Bdlutes, during trepwice barsdintepreuedsed f rom
t he base. Cbnseﬁuentkrl the bonding wire is contam nated, and danaged.
Furthernore, i ni‘e%%aa Utiits MosebPuttisatier No. 0752832 rdigdtass tly@ositiaving 4 @at h of
t he spool and the knob, the spool is inconpletely fitted to the spool

hol der so tSHied fienee wib 6ifirst diapiatergamhan dpmsitp!sided faRGS Rith @Mseb¥nd\@¥melert he
base cannot_be easily made. In case the spool holder has a hol der knob at

its end porfifiecieconddiametedisrestabithddstoibetsigriahily BR8 Hantte HRE alsARReOf the
base so that the spool coupling and decoupling operation using the base

becones i nidesiisker grips the IagkidiEntdtandnae to15eRk e psGNIR ool case.
SUMMARY OF THE INVENTION It is an obj gct of the pr eséﬁgﬁ"’?’m"e“?ﬁ?i on 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 followi ng 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 28

Oct ober 2004 an inner dianeter portion for receiving a spool hol der when
the spool is fitted to the spool holder, a coupling portion coupled to the
circunference of the flange while bearing a dianeter | r. thap the inner
di aneter portion, and an outer dianeter portion with a%%?§HE¥8?£¢%5ger t han
the coupling portion. Wth the spool gripper, the facility cost is not

i ncreased while satisfying the requi renments of the package manufacturing
conpany. I n case spools are delivered to the package manufacturing conpany
where the desired spool has a |large diangter flange, the delivery is nade
while the gripper being coupled to the flange of the spool. Therefore, an

addi tional faci I-Jiapqﬂa‘seIPaltmkPnglioatibratge-débﬁmtwoofd)@@g§dif%lt:@@é BBAAR:
Furthernore, the distance between the bonding wire wound on t?le spodl and

the outer dWHREP@Y Cprerwittombade. tTe Igisknae 2nREOaRS BILRL eshbd ﬁer&pl ater
than that related to the conventional small dianmeter flange. Theretore, the

handl i ng of fitaskaraynsidhe spenl Bangestd diowi the @pbaldhrices khob éxwﬁéliyggoﬁdb%dst@?% . The
coupling state of the gripper to the spool is not releaséd unless the
gripper is FHteneravhboiter. Shpdnat edestamanéd i Hd @paste ofBeih§ @la4icRy RARIi ng
operation is made while the gripper being coupled to the flange, it is not
needed t hatfofied. gniopfrsito denouble the sptes aupi the base) Thd REHE gf(&QQhé RndBsRq t he
wre bondinq operation. Accordingly, the durability of the gripper and the
reliabilitye'aHiclydransteons thellisag can be mai ntai ned without deterioration
whi |l e preventingpseparation of the spool fromthe gripper. At |east two
coupl i ng pr ot r uSPYRLErasushfapEBvitt a taige diattetdr MangOROIAEY Ydlelf pRBIdS.
inwardly protruded in a radial nmanner. The coupling protrusion may be
positioned at thBe pRadl psestiy thef wird boradinghiseentilOmby 68 difeferhtel e stRiRlE"

t hereof. The coupling protrusion should be forned at the sane height as the
t hi ckness d¥e fhegespaghivresernicénducton ehigrpapkaye mmafmuddg%gggan}%_t lﬁof]mgtanl aci ng
of the coupling protrusion at 28 Cctober 2004 the m ddle of the coupling
portion, tif& tHikGEHbledhatithe Aeccopbey usksamsiol whereldithe SnEdRHASHLON 2
predeterniqed degree. Accordingly, when the worker grips the grl%per, t he
fingers of 'PREdWiNGlrascianetet stnehedsithe Baephi igedd SgboNvhlreliwahd ty of
prom nent Q%rtLons are forned at the gripper to nake a space for receiving
the end of “PHESIEerhEANges ate aimed Witt astran etsriqet (355 A eVt i 86866k it he spool
fl ange by way of a tape. Wen the gripper is coupled to the spool flange,
the end of ¥ 'R 8¥rRACIHE gerrestspoal tebath at e Acdrhpdhylane tsPB@mpaRy thence,
possi bl e damage thereof can be prevented. The grtpper nmay be formed with a
metal |'ic plSBPE MaRchsing sompasy $houtd make a ifagity fop ptddBcih@iHeElo med t 1S

pr ef er abl e _t hat cuttin? pl anes are forned at the gripper. Wien the worker
grips the JPI¥pHasda faclityger producingteliattcrtypesifang® th a\idarats GRIMHBSSTHRY t he

i nner dianeter _portion, due to the presence of the cutting planes.

Accor di ngl WEVW@HCQ%SWWF%QWCWMH pper, the spool can be securely
coupled to the r%Pper wi t hout separation. A spool handling unit with the
gri pper i ncl ude¥edEBovittthsspeaicase distinged inalapprse. Paldit FABAYMKioS28R. has a
base for nDunt'n% éhe sgool, and a cover coupled to the base to prevent

al i en mat ePPET $'0<0e¥r H5%Udbe basamwittethednteradiaidoapithy MéMb1as forMag with ROt t om
portion, a sidewall protruded fromthe bottom portion, and a protrusion
formed at {HECTRHER aRfbeingrelasticallytensfoomed euct tavme spaMlickh® bE HeBeLHidser t ed
into the iﬁner di aneter portion of the spool. The cover has a protrusion
inserted i fPB PRESHPEwayipithe interfanial toaplingfmdnitserspool fitted to the base to
make the central axis of the spool be kept to be in the horizontal
direction. The B&Ate Hie base sepmhtedhesusioanthe icfasht 85 8domiatian np%:dhué gl 4Rl ane in
a stable manner. Accordingly, the bonding wire Wwound on f?'g{)oo deal s

wel | with Feuplioghd spedl. stredsria made at a predetermined region of the base due to the e-

lastic transformation. Consequently, the base is stress-damaged while being deterio-

rated in its durability.




28 Cctober 2004 lion in its novenent and other inpacts over its entire

| ength while effectively preventing the unintended w nding or rel easing
thereof. A stopper nay be fornmed at the cover to nmake the central axis of

t he 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 follow ng detail | Atd,0n when
considered in conjunction wth the acconpanying dramﬁné%aggééﬁﬁéﬁgﬁ I ke
reference synbols indicate the sane or the simlar conponents, wherein:

Fig. 1 is a perspective view of a spool gripper according to a preferred
enbodi nment of the present invention; Fig. 2 is a cross sectional view of

the spool grippethd Atepcial QRBItd Redblr. Whikh éf%%rgﬁ%?ﬁ%gjr%h?q‘%{sﬁ% %ﬁo%l %r 0SS

sectional view of the spool gri‘pper taken

| oo r 2 SuBe AN R Al 4RI b fitn dn idsf AELROSSLIN® Wil Moedied!

gri pper according to another p erre o]

i nvention; Fises, the ihérﬁ&aﬁéﬁﬁbﬂ%e@ﬁ%ftf&%ﬁje\é%om ?leqy o?%lu?lt %P.B?r'&ﬁ g%gﬁtlar:aﬁg gni t

wi th the spool gripper; and Fig. ustrates e process

spool wi th réRbHRAR thelpoBPRidind BddthtidP DESCRI PTI ON OF THE PREFERRED
EMBCDI MENTS

Furthermore, with the handling of the spool, the worker picks out the cover from
the base, and grips the base fo 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 spaol 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 hoider 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 intemally
caught by the knob of the base so that the spool coupling and decoupling operation u-

sing the base becomes impassible while delimiting the usable range of the spaol case.

SUMMARY OF THE INVENTION

Itis an object of the present invention to provide a gripper capabie 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 spoot handling
unit with the following features.
A spool gripper is coupied to any one of flanges provided at both sides of a

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




28 Oct ober 2004 Preferred enbodi nents of this invention will be expl ai ned
with reference to the acconpanying drawings. Fig. 1 is a perspective view
of a spool gripper according to a preferred enbodi nent of the present
invention, and Fig. 2 is a cross sectional view of the spool gripper taken
along the A-Aline of Fig. 1. Fig. 5 is an exploded 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 i&ékﬁpdw ngs, the
spool 10 is formed with a cylinder portion (not shown) 4%rCRPH éthe
bonding wre Wthereon, and a pair of small dianmeter flanges 12 provided at
both ends of the cylinder portion. A notch 14 is forned at the one-sided
smal | diameter flange 12 to hold the endci?'ortion of the bonding wire W The
end of the bonding wire Wpassed the not 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 tK& 'Weéﬁﬁg'éﬂtﬁ@%ﬁogﬁf‘?&?”i"g apROYwIdes wivep thedsoobmfittad td thange  12.
The spool grsi§ z‘%i 20 is fornmed with a plastic material while bearing a
plate ring SR @ 0lds @ ARG RpTtioeruPleg thdhe Giisumfarencedif A langepdiile ibearigp

bearing a di r_identic to or. lager than the inner diameter portion 18

of the spoolaacg%%'gtgr l@fﬂ?ﬁhaﬂgk%@f‘?f@ﬁmf%’%ﬁ'ﬁﬂé!‘dt%’ quirr dismelgnpetienwidh af t he

flange 12 i ing. _a,di aneter |arger than the inner dianeter portion
and an” QAR 0 e v P et P

22, and an outer aring a dianeter |ager than the

he out or i amot LA BSAPPEIS Paen g RElgsaet s o psserominsabeion hatsul-
caur i ot ant [y i Bfe Bickagl el Riho sorRon PFap SHIGBIEveTaREhe 2 uhi |
are posi t 1 oheq B¢ TrdERth BrbRty Mheghearsvenanye GeS eirese diamaticiapse. | on
Ao bt by s e A R OB bt PR P spn. oo
out o1 sur f aie “BPor et B/ Br RfoS 21585 dapeieifaacs iyt remeee t e ar i pper 20

is coupled to t f 12, the end of, the conductive wire Wis
pl aced w thin t @“@%@?ée-z‘h?g%ﬁ%ﬁ@ﬁ%@enﬁ%%g?rm-r@ Visga e d orethespoelandidee

vor ket qri peEhaaofer oy B B EbpceREres s a8 of piRe ghaTe el

wor ker grips the gripper

i i - () i t he . f th
ot T . pl xsie coriVaRlonth SA7Eh SlarRd inafbe [ BiogfiPie, e BG  0F PRRSSFDDS ¢ he
spool 10 ca [ : t he-qri r 20 w t hout separation. A
pgi r of kno@g%gﬁtﬁ%ﬁgﬁ{a%ﬂ Ctrrg z'arfgdt{' %gp%(at (l.-ﬁe hglgﬁ@? éfat%mﬁftrtp? EHP%QMQIS[BO‘P'aCi ng
each ot her.jsldat | J , no 26 shoul d he spaced apart from
The cut t1 g peulekaRbE LARSOIE drtBle b RieiaRAR sohplHst rn feiboseas Hewre

cont am nat i dCoAR ive wire can,be further effectivel
prevent ed. %hen t he gr?ﬁ%’é"?&%%ﬁ%&‘%&?’g’ﬁé’ o W@'eégﬁme%@ﬁgfé'sm} Ngdre Y

di st ance of déd®ataadt ' ool 10 to the outer dianeter
portion 26 of t he ggi]g%é}@hé%d\gg?%g% I%&nil']%rpgtgedﬁ)aﬁ@eg" RAkG ewirs Ping ¢Rgnsi on

Vhe sSonpa! feloh oabdsrinpthe SURBRL: id GRS 2 wEALBAL R L ootbndldBs. o ohe

the spool 10 can be nade w t hout “direc ouc B9t o the

knobs 26" . ¢dh BdWnSinted withpuF@RL RS | e of the conductive wire
Wdue to the touching of 't he m%@@#@%ﬁ%nﬂﬁ%&@gﬁ%@ﬁo@t P ed.
Furt her nor ethelghigpgioupl i ng state of the gripper 20 is not rel eased unless

t he 28 COct ober 2004 10 V
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



gripper 20 is intentionally decoupled fromthe flange 12. The insertion of
the spool holder 40 is nade through the inner dianmeter 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 nmuch as possible whil ecuri t he
reliability of the spool holding. Fig. 3 illustrates a'gﬁa??’FES’E%ﬁ&%‘f t he

gri pper where the coupling protrusion 24" is fornmed at the center of the
coupling portion 24. O her conponents and structures of the gripper are the
same as those of the gripper shown in Figs. 1 and 2. The coupling
protrusion 24" should be fornmed at the sanme height h as the thickness t of
-the flange 12 to fit the gripper 20 to the flange 12. Wth the placing of

th li [ o at the m dd f th ol i ‘tion 24, th

it ckness. of SIGUSar e GieRins iy ibits BieSastiad kpudp sbanelg borriaentr ned
d t2. [ h K [ th ' 20, the fi

Ot he vor i Rl Rl PR W B o e 2
[ f ' dj t th f d enbodi t of

view of a spQgls g{thg%;ﬁggagf%g@}{hfggop&%g%wﬂgwpre erred enpodi nent o

the present invention. a netallic material. As
the netal lic matgeg,ah Q| r _cannot be ipwardly transfornmed in a
radi al manner, i/ﬁllh%m?yg? ﬁeﬁ’gm&n&itﬁeg'_oﬂfgfeeow ?HE‘?/PW%B’ Pakq # 58295 ahe (as
handi | ng.t ns-ening e SiePoffe tondlcli il A3R0r¢ Fing piRES 12 of fe'SPsoland .
The spool h i i 1 ve-structu ri r 20 has a. spool
case 30 for ﬁés}@pr%#;arﬁrda %g% Wﬁ%@%@%@%@%ﬁ&%‘?‘g %qﬁgsefﬂﬁﬁﬂ&e S50ad i thene
SEyrene. Tha Spant AARH Whlape kil e osb U mee8 Gostod Hawas e sorne.
base 32. Thiee paséntéd is formed with a bottomportion 32a, a sidewall 32b
protruded fromthe bottom portion 32a, and .a protrusion 32c protruded from
t he bottom portiTga g i ; i | 32b. The_ .inner di aneter
portion 18 of the gpé%lr 1 ieg%%n?lseﬁrggno%ﬁ@cv@%tg ’\B‘Po?rr%é]??}ﬁ p]saiﬁf'”ﬂ‘h cover

34 is fittedet : ' | 32b.fromthe t f th
5,0 et b piions, St T el SR 1T

base 32 to prevent the bond
r 34 has a

cont am nat eglordd i I t. The cov
prot rusi on 34bét?3r:t§g:ﬁ%ﬂiipﬁﬁg1ﬁﬁ%h%enr %ﬁ%ﬁs@cﬁgﬁed&;‘)}ﬁl ICGRPHESSIBE 1B pool 10

O, rake | nalismeter fbid dbed tl}feAO0Lrh g BIALE! AELuliul Suillnd B

hori zontal direction, corresponding to the i 0 nagewityibe giRe 32,

e Tormed win & oredl o achear o Sy ehleied bRkl b ErgAlt | <

are formed with a circul ar plane shape s

identical to orAspebilrhdidaamitWi® ‘hga%a"be‘jml@%%g%%t%g%ﬁO%'{iﬂéﬂjee%ggh' engt h

of the protrusions 32c and 34b is eStablis of

the spool The sPhel isd@uehlbaddor BRIk | aof 1he cover
34 is formed with a cone sﬁape,lr V\hf'tclzrﬁldt?glsk)g%eérﬁezga?@%?%%gbtt@%b%s@ﬁ?i on

34a. A st oppevenBdlibnirsatbndisrecchads d&?ﬁh%ﬁ@l inlitr%ﬁlﬁe@.f Tlrlg]ﬁas[%%\égra b%%lot o make

the central axis of the spool 10 be maintained to be 1n the horl 20Nt al

di rection. po@nsastkbwaiap@iri@o fsm did E&foﬁﬂﬁérﬁcgf,itaﬁg%tﬂﬂlélftgio;’r‘fnmnesdﬂtttﬁb | e

nodi fications. Wth the use of the spool han e spool %0 wound

with the bdetiomgoriondntivriahertee sidewal whicsbitindediRbl i ase 32
in an erect posture such that the gripper Ztgni S post:ot ﬁ@ﬁééﬁ%{?&?ﬁgs?'gp si de
(the cover ogiad#)e spbhk Teueieths Spo@URbeRsbfed Hi® 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-
rizontai direction.

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 own load, vibra-



28 Cctober 2004 12 base 32 fromthe top side of the base 32 such that the
protrusion 34b of the cover 34 is inserted into the inner dianeter 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 Wwound on the spool 10 uniformy distributes
its own weight, its vibration in the novenent or handlhﬂpoégséﬁ&h4and ot her
i npacts over its entire length so that the undesirabl e W ndi'ng or rel easing
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 hol der
40 of the wire bonding assenbly (not shown), the worker grips the base 32
by one hand and, in that state, grips th¢ sidewall of the cover 34 by the
other hand. Thereafter, the cover 34 is lifted upward to thereby decouple
the cover 341°0ibiff Meieented endathelimpactshevegité etirdErgfh iR dfeeteRfre@intitde
gripper 20, the spool 10 is fitted to the spool holder 40 whil'e being noved
in the arroiPgivtielendasvinging phiefeasimgetherebe end portion 42 of the spool

hol der 40 passes the inner diameter portion of the spool 10 and the gri pper
20. In this way,APlopeeeay besboroed ahtbe lcovartttimake tecenpadxid @i spdbbe t he
coupling or decoupling of the spool 10 can be nade. Furthernore, in the
case of thekepidere e prizgntal diredtionder knob at its end portion 42, the
coupling or decoupling of the spool 10 can be nmade irrespective of the
presence of the knob 26' of the gripper 20. In this way, the spool 10 is
fixedly fitted to the SpORl BIDESCRIBTION QR THE DRAWINGS f i xat i on nenber 44
and/ or a hol der knogﬂé{ot shown). In the wire bonding operation, the
gripper 20 is cdhZPHRAMPIete apprgciation ptthe inyaniion] andfany ef tpatiendddt ad- 28

Cct ober 20062%3 Vﬂﬁn tPe.s ool 10 is separated fromthe spool holder 40 to
exchange it e RIIBOl Wil bsrrepdily apprissbas the semethegomes bakerfundagtootidyof t he

spool 10 is i d the spool 10 is drawn in the direction opposite to
the arrow dlrer%erg'lt?(r%gtﬂ :the[a{f‘]?g‘?‘%'w de@fﬁeﬁ descrptianiehencgsasidetedrin obnjurntios patbkhel0. As

with the co i.onal spool hayjng a | arge dianeter flange, in the
i nventive s?erlc(é?:{p qrend Prﬁg’ s 4 a’F{IFE%b%fQX%@ﬁGQ enheimiadiegtedie same onttheaimitane

spool and t di aneter portion of the gripper becones enlarged to be
gr eat er thaﬁﬁ?ﬁg%ﬁ¢evg?gﬁ'to the conventional small dianeter flange.

Therefore, the QEfQLing of the spool can be made wi thout directly touching
the spool . Furt hér ndt 2PERREHIVR XI5 9fa $rRopherippst agomeding togy préfeamedieabogior t i on
of the grigmg&wﬁhgprgqf L bl e. contam nati on and danmages of the conductive
wire due to the fing BY8™9y can be prevented. Furthernmore, the coupling
state of the grippst t he ool .is not released unless the gripper is
intentionally s"e: a?éﬁéegro?? B?ﬁ%gﬂﬁl iewafitae speol grepsfitakenialnng the Aehlinetfi on i s
made whil e ﬁgergripper bei ng coupled to the flange, it is not needed that
the gripper 3hdould be decoupled fromthe flange to nake the wire bondi ng
operation. Accoggl urability of the gripper and the reliability
in the spool hor:%iﬁg‘J %%’%%ﬁigrﬂtvmmgﬁhwmgppmg@qep@mgthvameeof
preventing ggpanak f the spool fromthe gripper. As the gripper

i nvol ves a s%ace ?ggmﬁggg%gﬁﬂbgfﬁ?tend portion of the conductive wre, the

possi bl e damagegf;04 ive wire due to the gripper can be prevented.
As the usual spoﬂgl %F%%%@%“ﬁ%g‘&wi 27080 PPRARCOHR thaartheearefasied enhe

product i on wREterk 8fthE +« IThe central axis of the spool is placed at
a horizontal pIaneﬂrn%gﬁgﬁgﬁﬁ%mﬁﬁhner. Accordingly, the bonding wire W

wound on the s I I I ithits.
PPg! 5 Hef e%(pm%eh p&tspactive 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




28 Cctober 2004 14 own load, vibration in its novenent and other inpacts
over its entire length while effectively preventing the unintended w ndi ng
or releasing thereof. Wth the inventive gripper, the facility cost is not
i ncreased while satisfying the requirenents of the package manufacturing
conpany. In case spools are delivered to the package manufacturing conpany
where the desired spool has a |arge dianeter flange, the delivery is nade

while the gripper being coupled to the flange of the s ore, an
additional facility for making a |l arge dianmeter flangegggbﬁgggﬁ%g%éd. Wth

t he inventive 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 with any typed spool holder. As the spool handling process is
sinlar to that related to the conventiofal spool, any confusion is not

made to the wor ile the present inventjon has been described in
detail with ref Z’?r%fr%rggte{)n%toﬂlé" %?’Z*E‘Féfa’eaﬂ%‘ﬂi"?P@ﬁf‘g’?mﬁﬂe&'&a refeancede g ¢ he

art will appr&g : .various nodifications and substitutions can be
made thereto ‘\%\nﬁt’%g‘{}bgg%‘gi{ 'ng fromthe spirit and scope of the present

CLAMED 1S A sabi G R BERF§ 5o e rorf el R 81 oo TERPSy bot h
The- spool “or ooy N HRSe Nihaefor, SR ERL 18 bains SFeERpL ok of B SPasgrerg o
por i on_ counl heeao i BPe crFl o1 EBF 51 e B FeriRF e Viedel Agheplof aret o1
o avamet or 1oy o U bRPLE BBl oyt fon, “the vor ker gripi ha the aut er

T P a8 e Bt TR oA W T
shown in the d'rawings. 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 smali diameter
flange 12 to hold the end portion of the bonding wire W. The end of the bonding wire W
passed the nofch 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-
coupied from the flange 12. The spool gripper 20 is formed with a piastic 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 Eea-
ring a diameter lager than the coupling portion 24. With the handling of the spoot 10,
the worker grips the outer diameter portion 26 of the spool gripper 20.

At feast two coupling protrusions 24, preferably three coupling protrusions 24°
are equidistantly formed at the coupling portion 24 to hoid the flange 12 while being in-

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




formed at the coupling portion while being inwardly protruded in a radial
manner. 3. The spool gripper of claim2 wherein the coupling protrusion is
positioned at the periphery of the coupling portion. 4. The spool gripper
of claim2 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.,,T gri pper
of claim1l wherein a pair of knobs are formed at the o&aﬁgﬁoﬁggﬁﬁﬁer
portion while facing each other. 7. The spool gripper of claim1 further
conprising cutting planes for nmaking transformati on of the inner dianeter
portion while being conpressed. 28 Cctober 2004 16 8. The spool gripper
of claim1 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. 9. paripperpbr haRElpIRG peRioh ZAMRIiELA %Hgiggt[)dgg@‘éﬁ?rﬂ&énggt%%hone of

claims 1 to 8, and a spoof case for storin ool case
havi ng a bakiekdess ongmhhgigid.he spool, and a cover coupled to the base to
prevent alien materials such as dust from being introduced.

A plurality of prominent portions 28’ are formed at the gripper 20 to make a
space 28 for receiving the end of the conductive wire W fastened to the outer surface of
the spool flange 12 by way of a tape. When the gripper 20 is coupied to the spool flan-
ge 12, the end of the conductive wire W is placed within the space 28, and hence, pos-
sible damage thereof can be prevented.

Meanwhile, the gripper 20 bears cutting planes 28'’. When the worker grips the
gripper 20, the gripper 20 can be transfon*néd while compressing the inner diameter
portion 22, due to 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 separaticn;

A pair of knobs 26 are formed at the outer diameter portion 26 while facing each

other. itis preferabie 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



10. The spool handling unit of claim9 wherein the base has a bottom
portion, a sidewall protruded fromthe bottom portion, and a protrusion
formed at the bottom portion internal to the sidewall while being inserted
into the inner dianeter portion of the spool, and the cover has a
protrusion inserted into the inner dianeter portion of the spool 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 cent axi s t he
spool be kept to be in the horizontal direction. 11. Aé@bﬁ@geb?&{%andl ing a
spool using the spool handling unit of claim10, the nmethod conprising the
steps of nounting the spool to the spool case, storing and cartying the
spool such that the central axis of the spool is naintained to be in the
hort zontal direction, gripping the gripper coupled to the spool, fitting
the spool to the spool holder, and performng a wring bonding operation
whi | e the gOfipRASOkintentionallyldedodpded fremsiofdnge/18MThe insertion of the spool hol-
IN'NP/N/NMNN/NN/NN t/Nz/ NMb/ N'/ Nz/ NW <s" 7ZdcsubMzupi d_ZU] ca] ca] ca] ca
Ul c”a] ca] capéattiseadedalovgh e inadratidmetbepdrtion e2brng gapgrdhealkalksaiies a

U] c*aU] cay caL%EI:aU] caépca
FBSR$YE* mr} PANding opera®ny can bl perfo00ed @B Bre/cblplieofthd drappke 2 the abkgs 12.

Ul c*a] ca] calca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

Ul c~a] ca] calrCATEPel &4 vetneadlethicatelcoarie tHeogripp@t 20 from the flange 12. In this
k<>>>CEEEG_| 8KKOLMWBNSQUISTETUW [>[ Al @P S g "} xsnid] X]]]ca

Ul c~a] ca] cal'@%|leafwaptiv« fecarippat 2aisoathendata] Rafatire athe abericaal el cal ca] ca]
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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 fo 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 material-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 spool case 30 is formed with synthetic resin based on acryl, polyolefin, or
styrene. The spool case 30 has a base 32, and a cover 34 coupled to the base 32

The base 32 is formed with a bottom portion 32a, a sidewall 32b protruded from
the bottom portion 32a, and a protrusion 32c protruded from the bottom portion 32a in-
temal 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 sidewalt 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 centra! axis of the spool 10 be
maintained to be in the horizontal direction, corresponding to the protrusion 32¢ of the
base 32.

The protrusion 32¢ of the base 32 and the protrusion 34b of the cover 34 are
formed with a circufar 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 32¢ and
34b is estabiished 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 344 is formed at
the sidewall 34¢ 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 fo 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
grilpper 20. In this way, irrespective of the length of the spool holder 40, the coupling or
decoupling of the spoo! 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 hoider 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 holder 40 to exchange it, the knob
26’ of the gripper 20 fitted to the flange 12 of the spoot 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 reliabitity 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 plane in a

stable manner. Accordingly, the bonding wire W wound on the spool deals well with its

6

10

%



16 0110% & ()- 10% h& ()- j 10% h& () - IlOZZJ8KK(I)<KG_II\/I\/}[\<ﬂ11!O/1(2008/! 10%
& ()-| 121 10%h& ()-! 21 100& ()-2110% & ()-0 10% h& l()lbo/&v&'((;-u%%v&'()-
& () - #AMVMMMVMBNG] H1! 10 | 10%wi& ()-! 0! 10%w& ()- Ol e () L10%

j 100& ()- 10 10 CP5CBS THTSTOASTzI AP 10%& ()- 10\M§/U w10t
10%we& ()-,) 10%v&'()8 Lo & ()-! 10%w& ()-5T8TTSUUGVW !

0! 10%=&' ()-0! 10%* & ()-! | | _ .

| 109€&&' () - SO! 10%& ()-! SO! 10%=& () - CLO%&' () - W} Z+[ . = [ . >M

!Sioi(l)oo/e;/%&(&)f)j fg%{&' ()-()10=k 10=k 10=k% 10%k& ()-! % 193_)‘%9[%’&6'% 10y,
10%=& ()-A[[|]_= > 2 @P zI "PL 109%Z& ()- 10== 10== 10==!

14
own load, vibration in its movement and other impacts over its entire length while effec-
tively preventing the unintended winding or releasing thereof.

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 spooi holder or the presence of
the spool fixation member, the spool handling unit can be used with any typed spoal
holder. As the spool handling process is similar to that related to the conventional
$pool, 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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WHAT IS CLAIMED IS:

1. A spool gripper coupled to any one of flanges provided at both sides of g
spool wound with a semiconductor device bonding wire thereon, the spooi gripper
comprising:

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

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 spoot 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 coupting 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.
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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.

g. 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
spool fitted to the base to make the central axis of the spoot 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.

1. 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 spoal, fitting the spoal to the spool

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

spool.




