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

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 golid alloy wire for a
bonding process is winded. Particularly, the present
invention is related to a spool where a gold all oy

[SRECHIEMISINbn 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
[TIFLEl ORI THE YNYEMTIGNE | ud- ing aluminumis formed. An
anodi zi ng process is perforned on a surface of the
prelim- nary spool so that the conventional spool may
SREOLIWINDED. WTThH AuG0IL 2 &Ll VAIRE RfSED FOR dnBENDNGIPROCESS
spool may not have conductivity. Thus, the wire is

(DG ES BE SR RMOETHE UEPRRETOR e’ ey b com

nmuni cat ed between the wire and the bondi ng devi ce.

FIG 1 is a picture show ng the conventional spool
W'Ebﬂ)@ﬁéﬂ"‘ﬁﬂb&ﬁfﬂfﬁl%hdi ng device. Referring to FIG

1, the wire winded on the conventional spool is

physically con- nected to the bonding device such that .

t helhg prasent invegiian isglatasl toanspaptwhete Bgold 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 signa! 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 device. Thus, a tinme required for perforning a
bondi ng process may increase I n addition,

bon@ﬁﬁ'o@vﬁﬂ?y tﬁ‘ﬁl'rréo d%PPEﬁB dﬂﬁ'ré Q%ﬁb@@eproza% may increase.

ventl ona SpOO eas

ernal j the conventr ool is
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scratch may  be fornmed on the conventiao spoo Y
t helN@ P%nvq"ﬁ'oé@él SPPehmay %gesrye@;@maeadf ra'F @P‘Fﬁrﬂé {rpract because
conventional spool is relatively |arge because the
the gamaieintional spagiisformed by thedanedinggairaaessint-omax@mple, a scratch may
recycling process incurring an additional cost is
be forenpd oadhé eoheentiarfad sped! bydthd WIVENTI ON] [ OBJECT]
Enbodi nents of the present invention provide a cheap

andnHyME 5post rééﬁﬂﬁd Bl eorfling MBI BhivBStiGhA FpdoNE relatively large
device to a wire without a physical connection between
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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 poriion. The chrom um

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

i nded OT the chromum |l ayer. The chromumlayer is

“h@%ﬂﬁ?H%H with a bondi ng device such that the bonding

device is elec- trically connected to the chrom um

| ayer. The gold alloy wire wi nded on the chrom um
[OBaE€T) s electrically connected to the bonding device

by the chromium | ayer without a physical connection

between the gold alloy wire and the bondi ng device.

TheErmbodiments| gfithe pragehisineentidrh pruicks a alfead. Amd darable spool capa-

100m The plastic may be acrylonitrile butadiene

ble &f dGrafRtingRPbYABIgevicd 165 h Wik Qithe0Ph Wiskical BEnnection between the
chromum | ayer may be formed using trival ent

bon&i'f‘lp(lf@\}'rﬁ'& ﬁ@%ém,@ﬁ um | ayer may have a gl ossy
surface.

e spool may further include a first
adhesion | ayer forned on the body and a second
[CONSHTSTIONEr formed on the first adhesion layer. The
chrom um | ayer may be forned on the second adhesi on
| ayer. The first adhesion |ayer may include copper or
ni dRefccordane vt emtinsiiments af dhe pagsemcinveation,ck gipool includes a
4 [ EFFECT] According to enbodi nents of the present
body andre clomomiuhelayenbThiermdyointagralhoincludes déirsdipagtion having a tubular
device nmay be electrically connected to the gold all oy

shapyé BAdVA BEESh®Poiitih RBGAL arP¥RAUPeHEPe! MM BORY T Aftmed using plas-
portion of the bonding device is not physically

tic. CEHY'SEEESH Hdrtion 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 0.1ym to 100pm. 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 resjstance and a
relatively | arge durability. Thus, the shape of the
may not be easily changed by an externa
IEFEEQEH In addition, when the gold alloy wire is
wi nded on the spool a scratch may not be formed on

the, s Furtherrmre g cost required for for
t neASE8ITa 6 IEPaE Ity o 66 PresTUdIvaron. Biso89Rbige portion of the

be used |i ke expendabl e supplies. As a result a
bondiagydgvieryMavdee skeatiigaliyatonnsstadsiputheegpld [HivBe@rravEE|d on the spool
The present invention wll now be described nore fully

evehénaugrafieecombirting gbeticanofthet bonding alevinaismotghysically connected to
drawi ngs, in which exenplary enbodi nents of the

the HoMadlioyORirér As a rddift BaHRE redbifed rfdthhifdYhe bondi
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t hi.s di scl 0S u . .
iquﬂ‘ F’h py @ E"g%‘v" Vﬁ sege '%rrg{ﬁ'%ﬂ?’ﬁ'vg%eoﬁo'%s‘on resistance
those skilled in the art. It will also be understood )
andy @ Jelatiyebhéarge dueabildy s Thup, dhe 'shapecehdhe spqol mayynot be easily
be used herein to describe various elenents,
changem byient exteraafiionsact.| dy exdslitaord drers et goldsalldyheire is winded on the
el enents, conponents, regions, layers and/or sections
sposihawceateRtm®e nbt P feindy ohhReepber ns. 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,
region, |layer and/or section gould be terned a second
el ement, conponent, region, |ayer and/or section
i 1 bo f C
term‘@né%n e&j‘?ﬂ%reg Qg cro?l%éfr%gséc I@é{‘ QF, qtrléu tt:ogmonent, re-
S I n,,accordance w th enmb dlne ts of t
gion; G ATGHO BRRIOTS DN BNPIER EeRt i qaruenert rég'?ﬂe%ver andfor sec-
. spool in FIG 3. FIG 4is a cross-sectional Vi ew
tiont fixnexarsalg, & fitst'elemeat,i eprppenert, reaipsy 13yeg ansl/er egction could be
2 to 4, a spool where a gold alloy wire for a bondi ng
termedoa exxcondselemdrd, wompedentyregivel, Udgeraabdiy setiandwithout departing
chrom um | ayer 20. The body 10 may in- clude a first

frompietteashibhgh af tiwprestwb shvantibal | y tubul ar shape and a
second portion 2 hav- ing a substantially annul ar

G 2T$ea E@@%@tlpé’(/févpﬂugtrgmgrﬁesﬁyo@m Q@&) Bn@@\nﬁth embodiments

Irst portion rst an second

ofth%otgr#,ggﬂﬁlg%ﬁﬁﬁ(%édﬁ@y Sggfﬁ;g Red gt Rithe s E@giﬁgﬁ}’e 3. FIG. 4 s

net al exa the body 10 may be
a cr‘?%?r ﬁ%‘g'%r@' H'@Wdt%ﬁﬁsql‘i)‘&g aFLalr in nﬁl BIG\2- the plas- tic
used to formthe body 10 may be acrylonitrile
butRefering ta FHehe2 tadsp sl iwhare agoldpalioyswire daea bRding process
copolynmer. In case that the body 10 is formed using
is toARSWIrufEn sagrinclodeRSbodpdyaved a ghromiuraflayers20.0hef body 10 may in-
the body 10 may be prevented in a netal plating

cludBrPH/S Hortish q’ﬂféﬁfr@ﬁ%ﬂﬂ%rall&ﬁ@bu!‘a? $hap8'drided skcahd portion 2 hav-
the second portion 2 have

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 conbi ned. The chrom um lgayer 20 nmay be plated on
the body 10. The chromum | ayer 20 6 nay have a

ma g{c‘:eg %&yp%&%ﬁaﬁgt iﬁo%ttglg?(ﬁggg gﬁ?e %Egolsr?l%gl éTgéfnformed to the
bodgzm@zcmam -SpeRlmay Eﬁe%ﬂﬁe@”ﬁq WiseS die Snding device is to be

| ayer 20 is |ess than about 0.1 pm the body 10 nay
‘combiiesut war dl y exposed. In addition, the shape of the

spool may be changed by a relatively smal | force.

thﬂn‘ﬁd%%rt]hﬁﬁﬁ%ld ReS&of tﬁé‘%ﬁrotrﬁi%gg fe%??ﬁ% 186s rtlli‘fn about 0.1 um, the

chromum | ayer I's nore than a a surface
def ect such as a crack and a pin hole nmay be forned.

body 4P maV e BLSK CIH i n'alér 4% the spoo! may be
%-out %1 mtoa Oﬁﬁkgmnnl{n cgsmet t echromu‘r)n y

char&)cfé’(f%)é%Orﬁ‘hgwgﬁrﬁé@zc?%%L@é@%gtfﬁe@% Ik a ecé%% ghc%tgﬂpé Yhickness of the

than that of the chrom um |l ayer 20 haV| ng a

chromigtre ldyes 20sisrhaoe thafhaboth&08m, faaserface fdefedttsuch as a crack and a
i ncreases, a contact area be- tween the chrom um | ayer
20 and the gold alloy wire for the bonding process nay

pin hole roeydeeforifteds, Thusotneaibickness sif ¢he eHsemiworayére20 may be about
chrom um |l ayer 20 and the gold alloy wre nmay

01@‘3@%%??838@@7& result, the chromumlayer 20 may

y have the

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 ageously used instead of; hexaval ent chrom um
However, in case that hexaval ent chrom um may be

o BRSO R PR EOUAL S LT AR B ) i e socona
vesSSTRI FELAS DG o ST A o Bl vt e

Particularly, the 7 first adhesion |layer including
chropgppelayer 20i iskdatedsomtke sgcord anbepiomiayer. gee slbedirgt and second
ad- hesion layer including nickel is then plated on
adh¢sien flayerts radhdscrease agreadhdsiee gabpenty of tee chlomiunudayer 20 with re-
| ayer 20 is plated on the second adhesion | ayer. Here,

spedthe thé prdstidsbdenpnd adhesion layers may increase an
adhesi ve property of the chromum/|ayer 20 with re-

sp tzo: the. ol astd c . i ' , . :
2P, R A o ool FICS12 6 4R By i the bonaig
d bonding device. Referring to FIG 5, a conbining

ev'ﬁgrti on of the bonding device is inserted into the

hol e of .the spool such that the conbining portion of, . .
t hRVSAINGD P G Se aagMPENRY Parkien of dhe bending devigeds inserted into

i nner face of the hole. Thus, the conbining portion of
the hole dfdhe-spany sdehitbat the edrabining abHiorcohtiecbending dévice may make
spool so that the conbining portion of the
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 conductively nmay serve to
electrically connect the bonding device to the gold

al | RY debtioal 8650 qRedRBoPRA8 medB&gﬁa .@g@p,eca%nﬂuﬁelayer 20 on the

portion O |ng eV| ce may call
nected to ded on . the s

bod\éa@ @g%pl{aﬁg éﬁ%o"sr{eﬂgd'vﬁgr% {Jﬁea 6:8&&{%%.“%00 *or forming the
device is not physically connected to the g g

spogl ip aslaively sreall ¢ AS & resib the opiImayrbe Hé?@ é' eivﬂﬁéb'e supplies
bondi ng process may be reduced. In addition,

withetit perifermmaing of recyeling pobceisag process may i ncr ease
Chromium has a relatively large intensity, a
r el Hie Veregolrey Beillastiathal ontHeepraiomGeverdindl and is not to be construed
relatively large durability. Thus, the shape of the

as liFf@Y tHERSOf OAItRSUGR 8! fel erﬁB@BQﬁ@ht@bf@l‘lﬁ‘ls%\t/éﬂtf@I have been described,

I mpact. In addition, when the gold loy wre iIs

thos}@hﬂéﬁfe%o‘gﬂh'e% @P%@&iy%@ﬁé@%@@%m i Smg)g c%hﬂﬁé apd P8 possible in the
ornen o Al o5 4800 &y el St an acvartages of
cost reqw red for formng the spool is relatively

this mnﬁlonAg\C&or@ggM alltsh@hgp@d,lflgammys aee intendad tocbe mcluded within the

expendabl e supplies wthout performng a recycling
scofe of His .invidrdichoae glefingdiis thé ldaimsat Theredbre, fiteispioelse ninderstood that
invention and is not to be construed as limting

the for&g&AG is ﬂlutshew@ o@tfﬁ@Wr@é‘é?ﬁ%\m?ﬂbﬁ Ad Ishhét torebdhstued as limited
have been describ

to the specific embodiments dlsclosed, 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 intendegl to be included within
the scope of this invention as defined in the clains.
Ther ef or e, is to be understood that the for(igoi ng
is illust rat |(\%?'&F PRS GRETLRN OfvERE BRAYWINGSIinot to
be construed as limted to the specific enbodi nents
di scl osed and that nodifications to the discl|osed
entol-- 1 At RICtUE sheWing@ sem@ntiensbgpaeheambiges with a bonding de-
intended to be included within the scope of the
viceappended clains. The invention is defined by the
followng clains, with equivalents of the clains to

be Fig:I2ited ;bérepectiue Diew BOLEEREFEICEDIIIiONdddorddiice with an embodi-
DRAWNGS] FIG 1 is a picture showi ng a conventional

merft P He ggggyn@ﬁq,ewt,brq a bonding de- vice. FIG 2 is a
perspective view il lustrating a spool in accordance

" s RAthe RN Sl R SR B 1o 51 G 8

|sa ront VIlew | FIG 3. FIG
Vi e aken al o

ross secti onal ng a |-l ine in
C’? B &LIa5S e Cg'OBPl:‘('GW akRBRNY @Ijug lE)solb) F‘F% %| Gs.
2 to 4 conmbined with a bonding device. "reference

nunfefal & idarieiung spewing thespaeninsFiGS t Ado d aambingd with a bonding

device.

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



10 : body 20 : chromumlayer 30: hole 10 [ CLAI M5]
[CLAIM 11 A spool conprising: a body integrally
including a first portion having a tubul ar shape and a
second portion having a annul ar shape, the body being
formed using plastic, the secqopd portion being
provi ded on both sides of the first portion; and a
chromium | ayer plated on the body, a gold alloy wire
bei ng wi nded on the chro Ghﬁﬂy§ér, t he chrom um
| ayer being conbined with a bondi ng device such that
the bonding device is electrically connected to the
[CLAMMi]um | ayer; and wherein the gold alloy wre wi nded
on the chromium |l ayer is electrically con- nected to
t he bondi ng device by the chrom um | ayer w thout a
phyAispabl campesingon be- tween the gold alloy wire and
t he bondi ng device. [CLAIM 2] The spool of claim1
whed @odytinegeainomciidihgeefirstadritort hiatioges ulbblad shapeaand a second

100m [CLAIM 3] The spool of claiml1, wherein the
portidndedvifg bSarfHuid SHHId, the bBHY ¥R B rivted &dlRg Pastic, 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
100um.

[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 fornmed 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 claimi; further conprising: a
first adhesion |ayer forned on the body; and a second
aggﬁsion | ayer forned on the first adhesion |ayer; and
[C é’n the chromum | ayer is formed on the second
adhesion layer. [CLAIM 71 The spool of claim®6,
wher ei n tqe first adHesLon | ayer inc|udes cogﬁer or
ni ck SPogiEf Aqims1. whareip b clomiim Ryer hamardpssy prface.
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.

[CLAM 7]

The spoot 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.



