1 [SPECI FICATION] [TITLE OF THE | NVENTI ON] SPOOL

W NDED WTH A GOLD ALLOY W RE USED FOR A BONDI NG
PROCESS [ DETAI LED DESCRI PTI ON OF THE | NVENTI ON]

[ FI ELD OF THE | NVENTI ON] The present invention is
related to a spool where a ggld alloy wire for a
bonding process is winded. Particularly, the present
invention is related to a spool where a gold all oy

[SPEQIEIGWTIERG] on a pad of a printed circuit board is
wi nded. [ DESCRI PTION OF THE REALTED ART] To form a

conventional spool where a wire is wi nded, a

h L nar clud- ing alumnumis forned. An
[TIRECHFT AR KVERAON T

anodi zi ng pr performed on a surface of the
prelim- nary spool so that the conventional spool may

SPd%L‘%MIQb iy tﬁEPA A7 (?W{/Fr‘&exrfsfeo %Eﬁq ‘A%éﬂmm@?hocess

ave conducti vi
reqU|red to be physically connected to a bondlng
[DEFALER DESCRIBTIONLDF THEINCENTIONIgnal may be com
muni cat ed between the wire and the bondi ng devi ce.
FIG 1 is a picture show ng the conventional spool

[FIELQ)"’QJF”’FP\EWN\YEN'\"@NPM' ng device. Referring to FIG
1, the wire w nded on the conventional spool is

physically con- nected to the bonding device such that
t Meh& loP&derit nvirtiBalis PET4teRPtocs SPYOI WRERDa BBId alloy wire for a bonding
process is winded. Particularly, the present invention is related to a spool where a gold

alloy wire bonded on a pad of a printed circuit board is winded.

[DESCRIPTION OF THE REALTED ART]

To form a conventional spool where a wire is winded, a preliminary spool includ-
ing aluminum is formed. An anodizing process is performed on a surface of the prelimi-
nary spool so that the conventional spool may be obtained. The anodized surface of
the conventional spool may not have conductivity. Thus, the wire is required to be
physically connected to a bonding device in order that an electric signal may be com-
municated between the wire and the bonding device.

FIG. 1 is a picture showing the conventional spool combined with the bonding
device.

Referring to FIG. 1, the wire winded on the conventional spool is physically con-
nected to the bonding device such that the electric signal may be communicated be-
tween the wire and the bonding device.

However, in case that the conventional spool is employed, an end portion of the

wire winded on the conventional spool is required to be physically connected to the




tween the wire and the bondi ng device. However, in
case that the conventional spool is enployed, an end
portion of the wre w nded on the conventional spoo
is required to be physically connected to the 2
bondi ng devi ce. Thus, a tinezrequired for performng a
bondi ng process may increase” In addition, an
efficiency of the bonding process may decrease. The

bondmrdeaﬂce.o?fauskc@@me regpined fenpprforaiagey bandipgiocess may increase.
external inpact because the conventional spool is

In ad@iiionean leffidierecyasfdhe bondingr proeess nfayrdexxeasd.e, a
scratch may be fornmed on the conventional spool by

t h'FhéV'cbﬁver'lthn%qi@bbb%ayﬁbé?@ééllyr @sHbg6d bydn BRtefhaldnigaet because
conventional spool is felatively |arge because the

the cBﬁ@éHt{@nQPé%&@?%rrﬂeﬁ b fHEEQnd’o%Hg éﬁ‘bl{’é@Q U hiiteple@a scratch may

I Ng pProcess |nc rrrng an nal cost 1S

NVENTI ON] [ OBJECT]
be fogﬁgagnﬁgﬁtcgng?m? 'ﬁP@%ﬂMf?\ \&Ié?]'tl on provi de a cheap
and dur.abl e spool capa- ble of connecting a boq% %@ i
dolt eddiition ca GpPGreRURgfor forpiye thaucoreiional sRoYld elayvely large
the bonding device and the wire. [CONSTITUTION In
because dhel aneliminanh spabbisi fosmed wsing redupirament Thuss enrecyeling process
a spool includes a

incurring an additional cost is required to be performed.



body and a chromum |l ayer. The body integrally

includes a first portion having a tubular shape and a

second portion having an annul ar shape. The body is

formed using plas- tic. The second portion is provided

on both sides of the first pqrtion. The chrom um

| ayer is plated on the body. A gold alloy wire is

wi nded on the chromiumlayer. The chrom um/|ayer is
[INERTPIoRY W th a bondi ng device such that the bondi ng

device is elec- trically connected to the chrom um

| ayer. The gold alloy wire wi nded on the chrom um

is electrically connected to the bondi ng device

KOngxfﬂ% chromium | ayer without a physical connection

between the gold alloy wire and the bondi ng device.

Th o r t by e .
e G B AV Rt RS Sl Pl spool capa
v o B R Giehls i WEr S b fbFecton between the
chrom um The chrom um | ayer may have a gl ossy
bondingrdesiee anpéhespdel may further include a first
adhesi on | ayer forned on the body and a second
[C gipnongyer formed on the first adhesion layer. The

chromum |l ayer may be forned on the second adhesi on
| ayer. The first adhesion |ayer may include copper or
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shap%\d@{nﬁi %Mﬁgggr?q Egnﬁﬁﬁgg :gé\,qaer\ég.ﬂ@rtss o hpﬁggim%%rnr%ed using plas-
tic. '(l':r?en r;gg(t)r(]eéj pto(l)’tion is provided on both sides of the first portion. The chromium
layer is plated on the body. A gold alloy wire is winded on the chromium layer. The
chromium layer is combined with a bonding device such that the bonding device is elec-
trically connected to the chromium layer. The gold alloy wire winded on the chromium

layer is electrically connected to the bonding device by the chromium layer without a

physical connection between the gold alloy wire and the bonding device.

The chromium layer may have a thickness of 0.1um to 100um. The plastic may

be acrylonitrile butadiene styrene copolymer or polystyrene copolymer. The chromium
layer may be formed using trivalent chromium. The chromium layer may have a glossy
surface. The spool may further include a first adhesion layer formed on the body and a
second adhesion layer formed on the first adhesion layer. The chromium layer may be
formed on the second adhesion layer. The first adhesion layer may include copper or

nickel. The second adhesion layer may include nickel.



the gold alloy wire. As a result, a tinme required for
perform ng the bonding process may be reduced. In
addition, an efficiency of the bondi ng process nay
increase. Chromumhas a relatively large intensity, a
relatively large corrosion resistance and a
relatively large durability.4Thus, t he shape of the
spool may not be easily changed by an externa
[EFFECAE . I n addition, when the gold alloy wire is
wi nded on the spool, a scratch nmay not be forned on
the spool. Furthernore, a cost required for formng
t hRc&drag toserhBbdiernts vf sHeplesemtirventidve, themoehtsinimgyportion of the
be used I'i ke expendabl e supplies. As a result, a

bondfT &libd thdy %%i%%tﬁ?a\ﬂy%rpe%dr@%é rggﬂi aﬂcﬁ}\@@w{ﬁ&@ﬁb{/\ the spool

e present I nvention w now be descri bed nore fu
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be construed as linmted to the enbodi ments set forth
be redueed.nin aeditien, an pHiciensyisd dine bapding pipecss Haydecrease.
that this disclosure will be thorough and conpl ete,
anGhrarhiuni blak\a retativedy larhe itengpity, & reléatéveilniezge icorrosimn resistance
those skilled in the art. It will also be understood

and hh@dlativaly hardenduidillter "Fhud,i tHel shapé esfotné ‘spb maymaipt be easily
be used 'herein to describe various elenents,

chanéﬁmﬁgterﬁﬁq g 'Iﬁ}égﬂﬁioﬁnWh% FEYdI@ 8YW%S%' winded on the

conmponen gions, Tayers’ an secti ons

spoof’ gosuclrgtcﬂ%ay %o{ bén fér?r(lje&) Xn Eﬁeeggoglgr ms. Rather, these 5

Furthermore, a cost required for forming the spool is relatively small. Thus, the
spools may be used like expendable supplies. As a result, a recycling process may not

be required.

[EMBODIMENTS]

The present invention will now be described more fully hereinafter with reference
to the accompanying drawings, in which exemplary embodiments of the invention are
illustrated. The invention may, however, be embodied in different forms and should not
be construed as limited to the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art. It will also be understood
that, although the terms “first,” “second,” etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these elements, components,

regions, layers and/or sections should not be limited by these terms. Rather, these



terns are used nerely as a conveni ence to distinguish
one el enent, conponent, re- gion, |ayer and/or section
from anot her el ement, conponent, region, |ayer and/or
sec- tion. For exanmple, a first elenent, conponent,
regi on, |ayer and/or sectionifould be terned a second
el ement, conponent, region, l-ayer and/or section
w thout departing fromthe teachings of the present
terms iave rusednmerel as2ai conyepianspeiot diginguishy anel elementi agmaonent, re-
spool in accordance with enbodi nents of the present
gion,i layenandfor settion 3rons amotherrdlemieaty ddrhporierd} reggon,Heyer and/or sec-
spool in FIG 3. FIG 4 is a cross-sectional view

tion. tFB?%xQWFé{ é‘fi’rstI elehigtt, bé\'anﬁientz re@i@ﬁeiefye'ﬁ%rfd?’ofééﬁlon could be

to 4, a spool where a gold alloy wire for a bonding
term@%%grgnééorm %Ién‘?e@o W?%nfr%%ﬂﬁdw&n?n@@ﬂ{;&ﬂo?%ﬂ?wt departing

i 0 bst ant| ally tubul ar shape and a
fromﬁé%iﬁ?&?m af&he%reh%gﬁf U9Nsubst anti al Iy annul ar

shagg The second portlon 2 may be provided on both

si GEE. 2 i apeespactive vigy ililughating arspool saceprdarnes with embodiments
portions 1 and 2 may be forned as .one body. The bod

of tha present lireveintione &F1Gs i3nig aafromtt Wewallustegiingl tbecfpookimBlG. 3. FIG. 4 is
plated with a netal. For exanple, the body 10 may be

a croksfs@etlondlivigv 2akdrpalbhg -a IFafihé GUFEE.12,, the plas- tic
used to formthe body 10 may be acryl onitrile
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As desc ortion

cludef ﬁglcrgt:&y%n opgyléé%ggqpi?gr\f{]@}@ tyﬁglfairrs gpg and a seconé1 portion 2 hav-

ing a substantially annular shape. The second portion 2 may be provided on both sides
of the first portion 1. The first and second portions 1 and 2 may be formed as one body.

The body 10 may be formed using a material capable of being plated with a
metal. For example, the body 10 may be formed using a plastic. Particularly, the plas-
tic used to form the body 10 may be acrylonitrile butadiene styrene (ABS) copolymer or
polystyrene (PS) copolymer. In case that the body 10 is formed using ABS copolymer
or PS copolymer, a transformation of the body 10 may be prevented in a metal plating
process.

As described above, the first portion 1 and the second portion 2 may have the
tubular shape and the annular shape, respectively. However, many apparent variations
of the shapes of the first and second portions 1 and 2 are possible in accordance with a
bonding device where the spool is to be combined.

The chromium layer 20 may be plated on the body 10. The chromium layer 20



tubul ar shape and the annul ar shape, respectively.
However, many apparent variations of the shapes of
the first and second portions 1 and 2 are possible in
accordance with a bonding device where the spool is
to be conbined. The chrom um | ayer 20 may be plated on
the body 10. The chromum | ayer 20 6 nay have a
substantially uniformthickness. Thus, the spool may
may beve ensuhstenfially uniormpthinkness. Fhusi the apeg, mah@es%tfprmed to the
may have a hole 30 where the bonding device is to be
bodyctdrb Paetituldrty, ¢tlas spbdlanag Haveck heles3®ivhiehe thd bondingn device is to be
| ayer 20 is less than about 0.1 m the body 10 nay be
comiigéagvar dl y exposed. In addition, the shape of the spoo
may be changed by a relatively snall force. On the
ot her hand, in case that the thickness of the
chibRasihal asthickness ofdpe chrmiugbiver 280 less thar alqut 0.1 pm, the
defect such as a crack and a pin hole may be forned.
Thus, the thickness of the chrom um | ayer 20 y, be
bodya @ hay doa AUNAEHG RXPOSER, [Th a0alion, HRE $1aPe: QY 4P (sROO! may be
| ayer 20 have a gl ossy surface, a surface uniformty
changed biyea tsHatively smadlferce2 (Ondlye bther dlaadi ine¢aseginahtha thickness of the
t han that of the chromumlayer 20 having a
chrortﬂ{ﬁﬁ oyerSS0 %JHO?% harf\36But l?@oﬁr#ré @Eﬁ?ﬁé"dfeﬂédt‘stt%h s a crack and a
I ncreases, a con area be-"tween e ontun1 ayer
20 and the gold aIon wire for the bondi ng process may
S; i Gt
pin h'oﬁa;r gﬁf@é?%ﬁéw Thids dﬁﬁlgﬁ%k(ﬂe% q? tﬁ@%ﬁ&ﬂd’f‘ﬁ?ﬁ/ér% may be about
decrease. As a result, the chromum |l ayer 20 nay

0.1umpv@bautdddusl y have t he

In case that the chromium layer 20 have a glossy surface, a surface uniformity
of the chromium layer 20 may be relatively greater than that of the chromium layer 20
having a lusterless surface. When the surface uniformity increases, a contact area be-
tween the chromium layer 20 and the gold alloy wire for the bonding process may in-
crease. Thus, a contact resistance between the chromium layer 20 and the gold alloy
wire may decrease. As a result, the chromium layer 20 may advantageously have the
glossy surface.

Hexavalent chromium may cause an environmental pollution. In addition,
hexavalent chromium is classified as a toxic material to human health. Thus, trivalent
“chromium may be advantageously used instead of hexavalent chromium. However, in
case that hexavalent chromium may be safely obtained, hexavalent chromium may be
allowed to be used.

In addition, a first adhesion layer and a second adhesion layer may be formed

on the body 10 before the chromium layer 20 is formed on the body 10. Particularly, the



gl ossy surface. Hexaval ent chrom um may cause an
environnental pollution. In addition, hexaval ent
chromumis classified as a toxic material to human
heal t h. Thus, trivalent chrom um may be
advant ageousl y used i nstead hexaval ent chrom um
However, in case that hexaval ent chrom um may be
safely obtalned hexaval ent chrom um nay be all owed
first adhessioruleyer inchidingicopper, oranickelds plated ondhe begyr1Oantihe second ad-
second adhesion layer may be forned on the body 10
hesidrelagee indheding mickieliis treyeplagtl ba thefinstdadhesidre ldyedy Th@reafter, the
Particularly, the 7 first adhesion |layer including

chrorﬁ%ﬁ’%yé?rzmiscﬂﬂgfed &n F?I"n@*sééoﬁ’d‘ aHHés@ﬁqM)ééro Héhe tﬁéﬁfi%tdand second
ad- hesion | ayer including nickel is t en plat'ed on

adhe%.f&?\ Sfé%t %ﬁé}e% eléw ?Eheg i0& (5)2 g arg;f] of I Fd?ﬁ|8m '@er 20 with re-

ate e sec 8s51'on° ayer
he first nd ond adhesion | ayers nmay increase an
spectig{be;Riast| %ﬁ@f@ of the chromiumlayer 20 with re-

spect to the plastic body 10. FIG 5 is a pictu
shblp g is ﬁ@lc‘ép&shqwnglt@ spgot iy W%rﬁot%é&ommne@ Médth the bonding

bondi ng device. Referring to FIG 5, a conbining
devigeorti on of the bonding device is inserted into the
hol e of the spool such that the conbining portion of

t hRefsAg ne RIS/ i5; & BBMbIFENG porli®t bf tite bondingt davitd istinserted into
i nner face of the hole. Thus, the conbi ni ng portion of

e PO g AAUDSEESHBLE) BoHIOn GONEESRig Bl may ke
electric contact with an inner face of the hole. Thus, the combining portion of the bond-
ing device is electrically connected to the spool so that the combining portion of the
bonding device may be electrically connected to the gold alloy wire winded on the spool.

That is, in case that the spool of the present invention different from the conven-
tional spool in FIG. 1 is employed, the spool having an electric conductively may serve
to electrically connect the bonding device to the gold alloy wire winded on the spool.
Thus, the combining portion of the bonding device may be electrically connected to the
gold alloy wire winded on the spool even though the combining portion of the bonding
device is not physically connected to the gold alloy wire. As a result, a time required for
performing the bonding process may be reduced. In addition, an efficiency of the bond-
ing process may increase.

Chromium has a relatively large intensity, a relatively large corrosion resistance
and a relatively large durability. Thus, the shape of the spool may not be easily

changed by an external impact. In addition, when the gold alloy wire is winded on the

spool, a scratch may not be formed on the spool.



bondi ng device may be electrically connected to the
gold alloy wire winded on the spool. That is, in case
that the spool of the present invention different from
the conven- tional spool in FIG 1 is enployed, the
spool having an electric conguctively may serve to
el ectrically connect the bond&ing device to the gold
alloy wire winded on the spool. Thus, the conbining
poAs descritied abovmnbie spodidsifermedhby iptatwiodberaheamiym layer 20 on the
connected to the gold alloy wire wi nded on the spoo
body eneimciuaintg plaistie tisatnibirelatigelyatidapn Dhus, e cobsteiguiyed for forming the
device is not physically connected to the gold alloy

spool"\fsrr@lat'r%lgasrhSFF.mAts’ a Pediiff®né ePHLIEHa) Ve URKT fiks Bkpénddite supplies
bondi ng process may be reduced. In addition, an
: ! -<LNQ process may increase.
Wlthogﬁéﬁnbﬁlﬁﬁﬁﬁaag;egw@’rgg?{b%gls% |arge intensity, a
relatively. |arge corrosi resi stance .and a .
" ol (oBobincalscusitatys: of e’ Ssatt Rpidhapd isinghig be construed
spool may not be easily changed b¥ an_external .
as !imiﬁwmerepﬁ Aliaewghoa fewirmbedimasss af tis syvenfipa haye been described,
wi nded on the spool, a scratch may not be fornmed on
thoset $kdllebothe &t wilkredelily @ippeztiatedhat maing repditicationst anengassible in the
by plating the chrom umIlayer 20 on the body 10

embddMEHEY Wﬂh@djtaﬁiai@ridllb&ieda&tiﬂifh@tﬂ #ed Movdlaaachimbs aindaadvantages of
cost required for formng the spool is relatively

this imtibga%c&raiﬁ%M b1 sLBR nsdRRtstiomRYarBSnteradd th '8 included within the

expendabl e sup es wthout performng a recycling
sconf RSB Ton i’ 8 SRBAY 4 Bod it HISVBGEE, B berstoa
the f&{ggéiﬁgg H%@gﬁ#g E»gg?é S%s%?\??n(yegﬁgrtwsén%fistn%it fo | SVc%%%lrSSd as limited
to the specific embodiments disclosed, and that modifications to the disclosed embodi-
ments, as well as other embodiments, are intended to be included within the scope of

the appended claims. The invention is defined by the following claims, with equivalents

of the claims to be included therein.




those skilled in the art will readily appreciate that
many nodi fications are possible in the enbodinents
wi thout materially departing fromthe novel teachings
and advantages of this invention. Accordingly, all
such nodifications are intenged to be included within
the scope of this invention”as defined in the clains.
Therefore, it is to be understood that the foregoing
i s illustraf{BrAEFDEBERIPFRBNIOF MHE DRAWINGS]s not to
be construed as limted to the specific enbodi nents
di scl osed, and that nodifications to the discl osed
enbigli 1 ls”fﬁfrilétur@%hbwlidg ascariventiosaitspdioredirbined @vith a bonding de-
intended to be included within the scope of the

vice, appended cl ainms. The invention is defined by the
‘following clains, with equivalents of the clains to

DEEl i SEhaB5AEIB By LRGP SHRRTTY Sty on embo-

conbined wwth a bonding de- vice. FIG 2 is a
mentﬁgﬁ%eaﬁe\rﬂéwe@upm lustrating a spool in accordance
wi th an enbodi- nment of the present _invention. FIG 3
i sSFI.f3 isra fronkeview ilussratingithg sprel isdd6- 3n FIG 3. FIG
4 is a cross-sectional view taken along a l-1" line in
FIE&G.2 iskd €ross-sestianali iéwrtakerhalonga Fhéineg roblGi 2 FI GS.
2 to 4 conbined with a bonding device. *reference

NURKE. 36 $s 9SG ShBWINTRIHe SHEITERIRIGIS 2 o4 Goavhings Wwith a bonding

device.

*reference numerals denoting primary elements in the drawings*
10 : body 20 : chromium layer

30 : hole



10: body 20 : chromum|layer 30 : hole 10 [ CLAI M5

[CLAIM 1 ] A spool conprising: a body integrally

including a first portion having a tubular shape and a

second portion having a annul ar shape, the body being

formed using plastic, the se@?nd portion being

provi ded on both sides of the'first portion; and a

chromi um | ayer plated on the body, a gold alloy wire

bei ng wi nded on the chropcummayer, the chrom um

| ayer being conbined with a bondi ng device such that

the bonding device is electrically connected to the

o um | ayer; and wherein the gold alloy wire w nded

(CLﬁﬂWQﬁL chromum | ayer is electrically con- nected to

t he bondi ng device by the chrom um | ayer w thout a

i 88LesPAEtb e, (LA M 2] The Spool of laimi
oo Rocy dnieersid] o 3, B3R OV Eufly i R4 2 secone
portlol?lI r?as\slrlwg(]: aI asnngt(l:ér slhoarg)let ernl, ﬁo&lf E)gglgefgsmgé )(Jrs?nrg];eplg(s)t_lc the second portion
being provided on both sides of the first portion; and
a chromium layer plated on the body, a gold alloy wire being winded on the
chromium layer, the chromium layer being combined with a bonding device such that
the bonding device is electrically connected to the chromium layer; and
wherein the gold alloy wire winded on the chromium layer is electrically con-

nected to the bonding device by the chromium layer without a physical connection be-

tween the gold alloy wire and the bonding device.

[CLAIM 2]
The spool of claim 1, wherein the chromium layer has a thickness of 0.1um to
100pm.

[CLAIM 3]

The spool of claim 1, wherein the plastic is acrylonitrile butadiene styrene co-

polymer or polystyrene copolymer.

[CLAIM 4]

The spool of claim 1, wherein the chromium layer is formed using trivalent

chromium.




pol ymer or pol ystyrene copol yner. [CLAIM 4] The spoo
of claim1, wherein the chromum/layer is formed using
trivalent chromum 11 (CLAIM51 The spool of claim
1, wherein the chromium Il ayer has a gl ossy surface.
[ CLAIM 61 The spool of clainLﬁ, further conprising: a
first adhesion |ayer forned t he body; and a second
adhesion layer forned on the first adhesion I ayer; and
[cLaisdin the chromium [ ayer is fornmed on the second
adhesion layer. (CLAIM 71 The spool of claim®6,
wherein the first adhesion |ayer includes copper or

ni ThebpoolldtlofdiM BlwAdreirstheothromiwhdayerthasi glosisy sukfece.
second adhesion | ayer includes nickel.

[CLAIM 6]

The spool of claim 1, further comprising:
a first adhesion layer formed on the body; and
a second adhesion layer formed on the first adhesion layer; and

wherein the chromium layer is formed on the second adhesion layer.

[CLAIM 7]

The spool of claim 6, wherein the first adhesion layer includes copper or nickel.

[CLAIM 8]

The spool of claim 6, wherein the second adhesion layer includes nickel.



