; Z[ e3eQNl " @VvT6; Patent Application WC. Heraeus GrbH & Co. KG SPOOL CASE
FOR BONDI NG W RE, AND METHOD OF HANDLI NG SPOOL USI NG SAME BACKGROUND COF THE
I NVENTION (a) Field of the Invention The present invention relates to a
spool case storing and carrying a bonding wire of a wire bonding
assenbly u MWH’N”MMNUH ng a sem conductor chip package and a net hod of
handl i ng a the sanme and, nore particularly, to a vm're
spool case and*@os®t hod of handling a spool using the sa MWW
effectively prevent the durability and the holding of th om bei ng
deteriorated due to the repeated coupling and decoupling opera®i¥¥ns of the
spool with respect to the spool holder, and prevent the bonding wire from
bei ng contam nat ed and damaged due to the carel essness of the worker. (b)
Description of the Related Art Generally, a wire bonding assenbly is a
device for electrically connecting a lead of a lead frane 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 numwire.
2 The wire bonding assenbly is uspgehtAppledtiéad W th a spool, a spool

hol der, a wire feed guider, a wire clanp, and a capillary. A conductive
wre is wound on the spool, and.HeeaexoGmbHs&Col K&l to t he spool hol der.

The conductive wire is fused by way of the capillary and a torch bar, and
wel ded to the boSPOOY GRSE POR BONBING VIR, AND MEMHODOE HANDLINGd. I n the

wi re bondi ng assenbly, the spool wound with a conductive netal wire thereon
is usually placed within a spool SP@eOt,USING SAMEhat state, it is stored and
carried while preventing the contanm nati on and danmages thereof. Various

ki nds of spool cases are used for that purpose. For instance, Japanese
Uility Mddel Publication Nunber Sh058 41188 di scl oses a spool case having
a base with a protrusion oreRLAE 253! (ENTION,o| is inserted, and a
cover coupled to the base to prevent an alien material such as dust from
being intr u&g g‘n Be covgi is provided with a spool case, which has a

depr essed el ofthp INVedlioli g t he spool in correspondence with the

protrusion of t'H1e present invention relates to a spool case for storing and carrying a bonding

wire of a wire bonding assembly used in manufacturing a semiconductor chip package
and a method of handling a spool using the same and, more particularly, to a bonding
wire spool case and a method of handling a spool using the same which can effectively
prevent the durability and the holding of the spool from being deteriorated due to the
repeated coupling and decoupling operations of the spool with respect to the spool hol-
der, and prevent the bonding wire from being contaminated and damaged due to the

carelessness 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 worker grips the flange portion of the spool by hand, and fits it to

t ke spool holder to bring out the spool fromthe spool case. Accordingly)
with the handling of the spool, the fingers of the worker contact the
surface of the conductive wire. In this case, the wire is contam nated and
damaged, and this induces serious device failures during the wire bonding
process. Japanese Patent Publication Laid-open No. 2000-112599 di scl oses a
bondi ng wi re spool case having an interfacial coupling nmenber externally
fitted around the spool flange to hold the spool) and a base capabl e of
being elastically transformed. The wor’ker pressurizes both |ateral sides of
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Consequenér{dyt?ﬁw%%_ base is stress damaged while being deteriorated inits

durability. e Interfacial coupling nenber, which is connected to the base
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t he spool ondi ng machine. At t e wor ke
car el ess| Yeed'tbith i,des of the base. In this case, the spool holding
state of S.he é|)nter ac(%'ael coupling nmenber is released so that the spool is

separat ed f r oo} NetaRaS Dapirias RAG Mddb! PhBIRaRINMABer8HoB814% 160 8iaB At €d,
and damaged. SUMVARY CF THE P R
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. The cover is provided with a spool case, which has a depressed portion for
receiving the spool in correspondence with the protrusion of the base.
The worker grips the flange portion of the spool by hand, and fits it to the spool
holder to bring out the spool from the spool case.
| Accordingly, with the handling of the spool, the fingers of the worker contact the
surface of the conductive wire. In this case, the wire is contaminated and damaged,
and this induces serious device failures during the wire bonding process.
Japanese Patent Publication Laid-open No. 2000-112599 discloses a bonding
wire spool case having an interfacial coupling member externally fitted around the spool
flange to hold the spool, and a base capable of being elastically transformed. The wor-

ker pressurizes both lateral sides of the base while elastically transforming the base to

pick out the spool from the spool case.



It is.an object of the present invention to provide a bonding wre spool
case and a nethod of handing a spool using the spool case which can
effectively prevent the dura bility and the hol ding of the spool from being
deteriorated due to the repeated coupling and decoupling operations of the
spool with respect to the spool hol der, and prevent the 4 bonding wire
from bei ng contam nated and damaged due to the carel essness of the worker.
This and ot her objects nmay be achi eved by a bonding wire spool case and a
met hod of handling a spool using the sp300I case with the follow ng
features. The bonding wi re spool case i-ncludes a base having a bottom
portion, a sidewall protruded fromthe bottom portion in a bodly_/ at four

si des thereof WAVEYET WthhRSPPY cpes Hisrigsed i Japanese Fatgnt PHBlicAlhLaidng a

hol der entrance formed at one or, nore sides of the sidevwal] t ass a spool
hol der . A@ﬁBE‘P- %Q)Qpri”&%ﬂg?'rfgﬁ%ﬁ%ﬁggfg‘%"}" ‘?Wéfeé'éhca\p?b'ﬁd\h?ﬁﬁ'@ﬂ efaéﬁ‘f% spool
receipt paortion in the horizontal direction_such that the central axis of

[ he® spool aasRAmed siahdnetibe S0 ube PeaIoq AEMie PO et BORRLR e base. A
cover is QOUﬁI eol to fhe base at the outer surface of the sidewall while

pr event i nd"gHackaliceHPIRgMEMOAT such as dust from being introduced. The
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as the spo l'ac € spool re ceipt portion) it becones
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The spool recelpt state 1s not released unless t e spool,
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wi th the spool case ere t coupling 'or decou I's made
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prevented. As the central axis o I's maintained to be in the

hori zont al gisp&dt hbRihg stdt€ oPRB Hiteeacil ESuPIRY Rbnter id1RIe3REP S0 f#\%@ihé_spgénl with

its own load, vibration in its novenent and other inpacts over i entire

I engt h so & Baparktds freRi tAE BASKE dCHdadidHlly Othe bBh&AS Wil iPEortdiRin¥ietiCarfcfdh-be
effectively prevented. Wth the conventional spool case, separate

conponent smagd) as protrusions
SUMMARY OF THE INVENTION
It is an object of the present invention to provide a bonding wire spool case and a
method of handing a spool using the spool case which can effectively prevent the dura-
bility and the holding of the spool from being deteriorated due to the repeated coupling

and decoupling operations of the spool with respect to the spool holder, and prevent the



shoul d be forned at the base or the cover to nmake the central axis of the
spool be kept in the horizontal direction. By contrast, with the inventive
spool case, any separate conponent is not need to nake the central axis of
t he spool be kept to be in the horizontal direction. Both ends of the
bondi ng wire wound on the spool are attached to the flange portion of the
spool by way of a tape. In case the end portion of the bonding wire is
attached to the outer surface of the flange portion, a notch is forned at
the flange portion to pass the bonding wire. The notch may be formed at the
one-si ded flange portion, or at the both-sided flange portions. 6 Wth
the inventive spool case, the spool can be coupled to, or decoupled from
t he spool hmdmwirmfr@n@ning|opnﬁaﬁ@f\qt¢$bamsh®%ﬂmﬂrﬂﬁ@rt@thematrﬁess(mes%@ then

per pendi cul ar to the spool holder. In this way, the coupling or decoupling
of the spowPrketn be made without directly touching the spool by hand.

Furt hernore, separation of the spool fromthe base due to the carel essness
of the worker cdhisRndstharohiests mayepchigvediby Ehandingmwirei$PoRiease RABaA nor e
conpl ete appreciation of the inpvention, and many of the attendant ad

vant ages t methedof handling peppelagingyine sprol ease with tha following Teatiisses bet t er
understood by reference to the fol]low ng detajl ed description when

consi dered in J&8jPQALING wirewPePl capringWESHARASE PRYING 2 RPERR PPHOA SiPewallke
reference synbols indicate the sane or the simlar caonponents, wherein:
Fig. 1 is BiRUuded Bemiheqtoperartioneing MY@“O&’%S%F"G%%U& iteraaly SU8inGing a
base according to a preferred enbodi nent of the present invenfion; Fig.

is a per spé_@PPQ}ée‘iﬁﬁéﬂPG'Pf‘ftqf@ a_o%%eraqmpq fRrpeq,at opegs more AgeROl 1he §lder Iher ei2n;
o s e B oS ah i ke i Pihon eroliebitees
EVBODI NENrﬁ\e spool receipt portion in the horizontal direction such that the central axis of the spool
is maintained to be parallel to the bottom portion of the base. A cover is coupled to the
base at the outer surface of the sidewall while preventing an alien material such as dust
from being introduced.
The sidewall supports the spool horizontally placed at the spool receipt portion
with a height as much as half the spool, or more. Of course, it is possible that the side-
wall supports the spool with a height as much as half the spool, or less.
The holder entrance is preferably provided at two lateral sides of the sidewall fa-
ci;xg each other. The holder entrance is formed with a semi-oval groove. A pair of
knobs are formed at the cover while facing each other. The knob is protruded toward
the spool receipt portion while being positioned corresponding to the semi-oval grooved
holder entrance. The protrusion length of the knob is smaller than the thickness of the
sidewall.

The holder entrance may bear a rectangular or polygonal shape with a one-sided

opening portion for passing the spool holder.



Preferred enbodi nents of this invention will be explained with reference to
t he acconpanyi ng draw ngs. Fig. 1 is an exploded perspective view of a
spool case with a cover and a base according to a preferred enbodi nent of
the present invention, and Fig. 2 is a perspective view of the base shown
in Fig. 1 nmounting a spool therein. As shown in the draw ngs, the spool 10,
well known in the art, bears a bonding wire Waround it. The spool 10 is
formed with a cylinder portion (not shown) for wi nding the bonding wire W
thereon, and a pair of flange portions 10' provided at both ends of the
cylinder portion. A notch 10" is fornedsat the flange portion 10" to pass
the bonding wire W The bonding wire Wpassed the notch 10" is fastened to

the outer surfaggs §ool RReibl BoHESHh RYréfbRBIyIdtati¥hetRts sQppcH thaReiter BRtur¥BOWN) -
The spool case 20 for receiving the spodl 10 is provided with a base 22 and

a cover 24-reer%eoﬁrs@n&nge%aﬁioaepio%id@eraws@th\@na@ofathenaB@dliaa{hré@,saﬁkspfrhéynt hetic
resin such as acryl, polyolefin and styrene. The base 22 has a bottom

portion 22apoditeceiptPoftRivahdy te2Briédwith thetaeadttiineaasiiné haipensiridnon 22a at

the four sides thereof in a body. A spool receipt portion 26 i nade at the
base 22 by way wfiththeatsdve@vatturedpoolldge S4¥0he spedt & lacgdonithirothe3poblse-
outlined wwth a curvature identical to the outer circunference of the

fl ange por tdefpd pdfon, ittecames PoyYible b hdielledha whog withbittieclly foathiny the spbelpe
such that it can support the outer circunference of the flange portion 10
at three payHadd. Fhéepabefecelpt staticie ndbrelcdiséd uniess the wanicer gfipPthefspoalband t wo

| ateral sides of the side wall 22b facing each other to nmake passage of the
spool hol defepératds itStrarvine. basB. Fhitiserpriodd, etig étalsiith detenBrition Witk thwspber caset r ance
28 is formed with a sem -oval groove. The hol der entrance 28 nakes the
spool hol desheférive cdbpiimg)orldecaimting ef the ispsat i made thircughheastioallyrirahsarming r
portion of the spool 10 fromthe one side of the base 22. In this way, it
becones podsé bduplibhg masbet ed hpdake sgrevetled.r r espective of the length of the
spool hol der (not shown). The width WL of the holder entrance 28 is

est abl i shed t o Asthemeniraelraxishafithe sppolhiscidintdibed to bédnim the Henwinkal Aiéction, the
Consequent|ly) when the base 22 noves in the horizontal direction, the inner
surface of tdndingwirewalund 28bhe\srido! téads tvell dith ite nvn dnade viBtion it itschevenient f | ange
portion 10" of the spool 10. Therefore, the spool 10 can be coupled to or
decoupl ed fandmthendmpautdven is datire (ength shithahthetunintergled mindimgort reteakiagof 22 i n
the horizontal direction. Wth the above structure, the spool is

hori zont al |the wire eaw bel effectively psgyeoledr ecei pt portion 26 of the base 22 such
that the central axis thereof can be kept to be in the horizontal

direction. In tWit the eanyentidnal spoghcasepssnarale componsnts $uchsasqwdtrusipnss
supported by the sidewall 22b. Wth the conventional spool case, the base
or the coveshodlddelfarmed aiithe/hasedriie ¢over iormakeatbe oantra) axiglobtherspoeldistkept axi s
of the spool be kept to be in the horizontal direction. By contrast, wth

t he i nvent iipéhestwgpntalditectian. Byeontrgst wishthel invantive prochrasehany persrate0 can be
made W thout such a protrusion, and hence, the structure of the spool case
20 can be s§amponentdgnotmeed txmake e ceptralaxs ofdheisrgot be kertirbe fube hpdcei pt
portion 26, the spool 10 can be handl ed without directly touching it by
hand. The HONHIAEEEPNt he spool 10 is not rel eased unl ess the spool 10 is
intentionally separated fromthe base 22. Furthernore, the spool 10 can be
decoupl ed from BAt a5ds of the bpnding wireayoxadiopdhe spadl aresatizetiechiy thedanggse 22
Therefore, the durabi Iitg of the spool and the reliability in the spool

hol di ng canPdEPNRfdhRsRAOLDY VayPiiaRg. Hutaseitas andeortiomef thebapdingwirg ity t ed t o
the outer surface of the sidewall 22b fromthe top of the base 22 such that

t he bondi ngl2figddefesuterwriase el the dange particns ginatehyis favnsd ehthedloReRRPHaR ed due

to dust. The cover 24 has _ a tog portion 24a with a curvature identical to
or to pass the bonding wire. The notch may be formed at the one-sided flange portion, or

at the both-sided flange portions.



9 sim.ar to the spool 10. A lateral portion 24b is bent fromthe top
portion 24a while being fitted to the sidewall 22b of the base 22. A knob
24c is formed at the lateral portion 24b corresponding to the hol der
entrance 28 while being protruded toward the spool receipt portion 26. The
knob 24c is plane-shaped with a circle while bearing a dianeter smaller
than the inner dianeter of the spool 10. The protrusion | ength of the knob
24c is established to be smaller than the thickness of the sidewall 22b.
The spool 10 wound with a bonding wire Wthereon is nounted to the spool re
ceipt portion 26 fromthe top of the base 22 such that the spool 10 is

pl aced at the spool receipt portion 26. The cover 24 is coupled to the base

22 from the topyithltAe inbbAtivetspbEl.cabél@hé BRI c&RBE caiplddstoPstdeRBugled bhehsuch
that the bottom portion 22a is positioned downwards. As the central axis of

the spool ol mdaitm*oaémgrair%;qh@aaéemdmmm th@ alrédtiof ipefyehtieiar foltRe bondi ng
wire Wwound on the spool 10 deals well with its owm load, vibrationinits

novenent  agpdoPtididdr. INARGISY, Bedoupliry @dettiplihg BEthB speoltcBAbetnRielihblended

wi nding or releasing of the wire can be effectively prevented while

pr ohi bi ti ngirecthetotthihg the spboltdychappool case 20. In case the spool 10 is
fitted to the spool holder 32 of the wire bonding assenbly (not shown)) one
hand | at er al | y Fgithérmotd) @eparbfionofpios §poohfr@mahebadeltueliasie Ritelasahess of t hat
state, the other hand grips the knob 24c of the cover 24. Thereafter, the
cover 24 itheWotkeedanipspredentedt her eby separate the cover 24 fromthe base
22. \Wen the hol der entrance 28 of the base 22 faces the spoof hol der 32,

t he base 22 noves toward the spool holder 32 in the arrow (solid Iine)
direction to thereby fit BRI ESORIATIO! HEDRAWINGSder 32. The spool 10
is fixed by a spool fixation nenber 34 of the spool hol der 32. 10
Thereafter, thé meresopplateappretiation of thehigventioacandonameefenattendeatrad-o t he
spool mounting direction (indicated by the arrow) to thereby rel ease the
coupl i ng ofantages asedf, wib) bedeadily apparentas the samg bpermesbeaiter gngarstrod he base 22
left or right in the direction perpendicular to the spool holder 32. | n
order to nwgfesendedo thecbiowjeg detaiasddesgintion whentcrasidered irpconiingtien withthet he bot
tomof the spool 10 fitted to the spool holder 32 to the top (in the

di rect i on WsAMPARYNG drawings i wbigh dke warerne symbolsHedieass the saree ettbe sigdlal 10 at
the spool receipt portion 26. Then, the base 22 noves in the direction
contrary tempesestsoshera®unti ng direction, that is, in the direction
contrary to the arrow direction so that the spool 10 is separated fromthe
spool hol der 3Fi9flii$ & B¥RIeflpdResIRertiveatievaof 3 FROC BRR% Withe2 6YSY apdadPsh 26.
Accordingly, it becones possible to ke coupling or decoupling of the
spool wit h%‘i??“’d'&f@tﬁ Rigfers e§}986‘f“389°ﬁ§?18fese“t invention;

Fig. 2 is a perspective view of the base shown in Fig. 1 mounting a spool therein;

and
Fig. 3 is a perspective view of the spool case shown in Fig. 1 illustrating the usa-

ge thereof,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of this invention will be explained with reference to the

accompanying drawings.



Wth the inventive spool case, the spool is nmounted to the spool receipt
portion fromthe top of the base to the bottomthereof, stress
concentration is not nade at any portion of the base. Accordingly, the
durability deterioration with the conventional spool case where the
coupling or decoupling of the spool is made through elastically

transform ng the coupling nenber and the base is prevented. As any portion
is not worn out or stunt at the coupling or decoupling of the spool,
reliability in the spool holding can be enhanced. Wien the spool is nounted
to the base, the conventional spool cask is vibrated in the weighted
direction of the spool. Wth the inventive spool case, as the gripping of
the spool is medge 1iidak Beplduekipeespestivediigveot 4 Spool 6aswith & tdvenbihda bage be
prevented. The n bonding wire wound on the spool is a extrenely m nute

w re of abadtbrdity t¥iapreferred embodimentofithe preisentdovention,|and \Win) 2ds apetspbects pool
according to the programed procedure of the conputer. Therefore, the state
of the bomn vigwof the base skibwmintFie 1spawiting arspbel thereimt ai ned in a stable
manner. The spool case is extensively used in various kinds of w re bonding
assenbl i es i rr ésphown irethe drawirgd, thegpoolof0, el kspwoin the kddvears a bbrding esence
of the spool fixation nmenber. Furthernore, the spool case is sinplified in
struct ur e WieeWlaroumhiy. Shpspont €0 sdonpmderith { cydindenmartiona(nblshownkfer winding
protrusion for insertion) is not need to make the central axis of the spool
be kept t othbdonding vire Nbtherennt and apaie ot flamge poitiohs d eprovidedhat both epdsadf case,
when the worker grips the base to separate the cover formthe base or to
mount t he ®peyindeopartien. shootch BT dermsfd atithe flange Podioni 10y teepase s hondinge spool
hol di ng of the slide coupling nmenber is not rel eased due to the

car el essnewite Y. Thecbandingavire i passati the hotch t1R2 isfastened edhe ovtensutfaganfiges of
the bonding wire pursuant to the separation of the spool fromthe base can
be prevent'®g flangg pastierht’ by svayrof ajtapecel $iowWhds been described in detail with
reference to the preferred enbodi ments, those skilled in the art wll

appr eci at e t hatThe spoa gaseffor rasgivingribe apae! 30 issproyided with a base Beanthde t heret o
W t hout departing fromthe spirit and scope of the present invention as set

forth in t¢Rveadpehreeposl ease0 is formed with a material based on synthetic resin such as
acryl, polyolefin and styrene.

The base 22 has a bottom portion 22a, and a sidewall 22b protruded from the
bottom portion 22a at the four sides thereof in a body. A spool receipt portion 26 is ma-
de at the base 22 by way of the sidewall 22b.

The spool receipt portion 26 is outlined with a curvature identical to the outer cir-
cumference of the flange portion 10’, or as shown in the drawing, with a U-lettered sha-
pe such that it can support the outer circumference of the flange portion 10’ at three
points.

A holder entrance 28 is formed at one or preferably two lateral sides of the side-
wall 22b facing each other to make passage of the spool holder (not shown). In this
preferred embodiment, the holder entrance 28 is formed with a semi-oval groove. The

holder entrance 28 makes the spool holder (not shown) be entirely inserted into the in-

ner diameter portion of the spool 10 from the one side of the base 22. In this way, it



12 WHAT IS CLAIMED IS: 1. A spool case conprising: a base having a bottom
portion, a sidewall protruded fromthe bottomportion in a body at four
sides thereof while internally form ng a spool receipt portion, and a
hol der entrance formed at one or nore sides of the sidewall to pass a spool
hol der, a spool wound with a bonding wire thereon being nmounted to the
spool receipt portion in the horizontal direction such that the central
axis of the spool is maintained to be parallel to the bottom portion of the
base; and a cover coupled to the base at the outer surface of the sidewall
whil e preventing an alien material such8as dust from being introduced. 2.
The spool case of claim1l wherein the sidewall supports the spool hori
zont al | y pbeemnesgiossible ts ps@therspoei qaise 20 irréspactivietdf tree 1argth lof thasparlhoides hal f
the spool, or nore. 3. The spool case of claim1l wherein the spool receipt
portion sufmbshavi)h@hewidih Wi ofdcberhelderentrante 28iis dstablisfeedtobeisoratlepghaivi ded at
both ends of the spool at three points. 4. The spool case of claiml
wher ei n t hthehwititidV2 ofithe sidewall 22pr Conshgdently, when thetbasa 22 mhayes irothe thhe-
sidewal I facing each other. 5. The spool case of claim4 wherein the hol der
entrance i gortalrdinedtion; the ianes suifacaefithesidewall 22 withrige dplder ertranice 86 cem-ai m 5
wherein a pair of knobs are fornmed at the cover while facing each other.
13 acts the flange portion 10’ of the spool 10. Therefore, the spool 10 can be coupled to
or decoupled from the spool holder (not shown) through moving the base 22 in the hori-
zontal direction.
With the above structure, the spool is horizontally received in the spool receipt
portion 26 of the base 22 such that the central axis thereof can be kept to be in the hori-
zontal direction. In this state, the flange portion 10’ of the spool 10 is supported by the
sidewall 22b. With the conventional spool case, the base or the cover should be provi-
ded with a protrusion to make the central axis of the spool be kept to be in the horizontal
direction. By contrast, with the inventive spool case 20, the horizontal receipt of the
spool 10 can be made without such a protrusion, and hence, the structure of the spool
case 20 can be simplified.
As the spool 10 is placed within the spool receipt portion 26, the spool 10 can be
handled without directly touching it by hand. The holding of the spool 10 is not released
unless the spool 10 is intentionally separated from the base 22. Furthermore, the spool
10 can be decoupled from the base 22 without elastically transforming the base 22.
Therefore, the durability of the spool and the reliability in the spool holding can be pre-
vented from being deteriorated.
The cover 24 is fitted to the outer surface of the sidewall 22b from the top of the
base 22 such that the bonding wire W of the spool 10 is prevented from being contami-

nated due to dust. The cover 24 has a top portion 24a with a curvature identical to or



7. The spool case of claim®6 wherein the knob is protruded toward the spool
recei pt portion while being positioned corresponding to the sem -oval
grooved hol der entrance. 8. The spool case of claim7 wherein the
protrusion length of the knob is smaller than the thickness of the
sidewall. 9. A nethod of handling a spool using the spool case of any one
of clains 1 to 8, the spool being coupled to or decoupled fromthe spool
hol der through sliding the base in the direction perpendicular to the spoof
hol der wi thout directly touching the spool by hand. 10. The nethod of claim
9 wherein the base slides downward in Phe direction perpendicular to the
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a] ca] ca] ca The knob 24c is plane-shaped with a circle while bearing a diameter smaller than
the inner diameter of the spool 10. The protrusion length of the knob 24c is established
to be smaller than the thickness of the sidewall 22b.
The spool 10 wound with a bonding wire W thereon is mounted to the spool re-
ceipt portion 26 from the top of the base 22 such that the spool 10 is placed at the spool
receipt portion 26. The cover 24 is coupled to the base 22 from the top. In this state,
the spool case 20 is put on a table such that the bottom portion 22a is positioned
downwards.
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 deals well with its own load, vibration in its
movement and other impacts over its entire length so that the unintended winding or
releasing of the wire can be effectively prevented while prohibiting the rolling of the
spool case 20.
In case the spool 10 is fitted to the spool holder 32 of the wire bonding assembly
(not shown), one hand laterally grips the bottom portion 22a of the base 22 and, in that
state, the other hand grips the knob 24c of the cover 24. Thereafter, the cover 24 is
lifted upward to thereby separate the cover 24 from the base 22. When the holder
entrance 28 of the base 22 faces the spool holder 32, the base 22 moves toward the
spool holder 32 in the arrow (solid line) direction to thereby fit the spool 10 to the spool

holder 32. The spool 10 is fixed by a spool fixation member 34 of the spool holder 32.
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mounting direction (indicated by the arrow) to thereby release the coupling of the spool
10 to the base 22.

It is possible to pull the base 22 left or right in the direction perpendicular to the
spool holder 32.

In order to make the exchange of the spool 10, the base 22 moves from the bot-
tom of the spool 10 fitted to the spool holder 32 to the top (in the direction contrary to
the arrow direction) to thereby place the spool 10 at the spool receipt portion 26. Then,
the base 22 moves in the direction contrary to the spool mounting direction, that is, in
the direction contrary to the arrow direction so that the spool 10 is separated from the
spool holder 32 while being positioned at the spool receipt portion 26.

Accordingly, it becomes possible to make coupling or decoupling of the spool
without touching the spool by hand.

With the inventive spool case, the spool is mounted to the spool receipt portion
from the top of the base to the bottom thereof, stress concentration is not made at any
portion of the base.

Accordingly, the durability deterioration with the conventional spool case where
the coupling or decoupling of the spool is made through elastically transforming the
coupling member and the base is prevented.

As any portion is not worn out or stunt at the coupling or decoupling of the spool,
reliability in the spool holding can be enhanced.

When the spool is mounted to the base, the conventional spool case is vibrated

in the weighted direction of the spool. With the inventive spool case, as the gripping of

the spool is made in the horizontal direction, such a vibration can be prevented. The
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minute wire is correctly wound on the spool according to the programmed procedure of
the computer. Therefore, the state of the bonding wire wound on the spool can be
maintained in a stable manner.

The spool case is extensively used in various kinds of wire bonding assemblies
irrespective of the length of the spool holder or the presence of the spool fixation mem-
ber. Furthermore, the spool case is simplified in structure because any separate com-
ponent (conventionally, like the protrusion for insertion) is not need to make the central
axis of the spool be kept to be in the horizontal direction.

With the inventive spool case, when the worker grips the base to separate the
cover form the base or to mount the spool to the spool holder of the wire bonding as-
sembly, the spool holding of the slide coupling member is not released due to the care-
lessness of the worker. Accordingly, the contamination and damages of the bonding
wire pursuant to the separation of the spool from the base can be prevented.

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
ar;d 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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a base having a bottom portion, a sidewall protruded from the bottom portion in a
body at four sides thereof while internally forming a spool receipt portion, and a holder
entrance formed at one or more sides of the sidewall to pass a spool holder, a spool
wound with a bonding wire thereon being mounted to the spool receipt portion in the
horizontal direction such that the central axis of the spool is maintained to be parallel to
the bottom portion of the base; and

a cover coupled to the base at the outer surface of the sidewall while preventing
an alien material such as dust from being introduced.

2. The spool case of claim 1 wherein the sidewall supports the spool hori-
zontally placed at the spool receipt portion with a height as much as half the spool, or
more.

3. The spool case of claim 1 wherein the spool receipt portion supports the
outer circumference of the flange portions provided at both ends of the spool at three
points.

4, The spool case of claim 1 wherein the holder entrance is provided at two
lateral sides of the sidewall facing each other.

5. The spool case of claim 4 wherein the holder entrance is formed with a
semi-oval groove.

6. The spool case of claim 5 wherein a pair of knobs are formed at the cover

while facing each other.
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7. The spool case of claim 6 wherein the knob is protruded toward the spool

receipt portion while being positioned corresponding to the semi-oval grooved holder
entrance.

8. The spool case of claim 7 wherein the protrusion length of the knob is
smaller than the thickness of the sidewall.

9. A method of handling a spool using the spool case of any one of claims 1
to 8, the spool being coupled to or decoupied from the spool holder through sliding the
base in the direction perpendicular to the spool holder without directly touching the
spool by hand.

10.  The method of claim 9 wherein the base slides downward in the direction

perpendicular to the spool hoider.



