|  SPOOL CASE FOR BONDI NG WRE 1. TECHNI CAL FI ELD OF THE | NVENTI ON The
present invention relates generaILy to spool case, and nore particularly to
a spool case for 5 spool of a bohding wire that has a particularly
versatile and easy to use | ocking nmechanism The present invention also
relates to a spool case where the spool may be handl ed w thout being in

direct contact wth tdgagiper ehgt. #ErRZBoiNETRIHEMD OF THE | NVENTION Wre
bondi ng provides interconnect for attaching a die to a chip carrier, |ead

frame, substrate or package. Wth wire bonding, |ogical processes that are

to be performed by, pni Lp I sing inputs provided via
the respective Pl ng&%gggh ﬁé?ﬁgggﬁ%i%&@%es of wire bonding
process known in the art; thernoconpression, ultrasonic and thernosonic.

In thermoconpr esse 0pr ekl tdiigvn hesh efe 1888 s0Qleth M 416 POREi 880021 1 1S
pushed into it and due 20 to the heat and pressure, inter netallic
connection is $®FRedand tRASBNPEL LAF AR bY hkP Bas®OoUk i FRE8sfo%oni ¢ energy

and in shernvsog%solulotfr a5 £ MRENO rd SciRddedato ot RE, Lhecpgonyr ession
met hod so t hat ess energy and pressure are needed. "There are a'few 25 nmain
classification verante lisordichgeaTheyoareebalolckiyendiaghandsweddéebondi ng.
Bal | bonding is,gengrally,ed@iod A Y ¥213R88 e c0MMEghEECLigDAn B HCesS done

the spool may be handled without being in direct

contact with the operator.
10 2. BACKGROUND OF THE INVENTION

Wire bonding provides interconnect for attaching a die
to a chip carrier, lead frame, substrate or
package. With wire bonding, logical processes that
are to be performed by microchip are made possible
15 using inputs provided via the respective pins. There
are basically three types of wire bonding process
known in the art; thermocompression, ultrascnic and
thermosonic. In thermocompression, the die is heated
and gold wire bonding ball is pushed into it and due
20 to the heat and pressure, inter metallic connection
is formed. Ultrasonic, on the other hand, utilizes
sonic energy and in thermosonic, ultrasonic method
is added to the thermocompression method so that
less energy and pressure are needed. There are a few
25 main classification of wire bonding. They are ball
bonding and wedge bonding. Ball bonding is generally
for the high speed, omnidirectional process done

almost exclusively with gold wire. Wedge bonding, on



al nost exclusively with gold wire. Wdge bonding, on 2 the other hand is
for | ower speed process done wt al um num gold or sonetinme copper wre.
Bonding wire is normally stored unded around a spool and the spool is
in-turn stored in a spool 5 case. There are various types of spool cases
avai lable in the market. For 6 exa one than is disclosed in US-A-6 241

|l e
094 i s shown cort i YdEToald f5s&0andoUCE RRFCWNTIF e 97t ¥d o each ot her

characterized idnddidfurdt go@@Sbroremetihbec r and-l0 the cover is provided
wi th an engagi ng piece for holding the spool while being engageable with

the outer circunferential edge of the spool flange. As a result of this
configuration, 3eH@d% wimder Sofnormalkly epgagghgvpreded resdad td

acconmodat e thesdanyi ntended abjeat ijwes,-Matgrial -davig speeal  resiliency
including netallic material having spring characteristic'1s also needed for

t he engagi ng piasses. TOerparadcularidivisf | duipey | 9fexpeordd foeses havi ng

such confi gurat'\pﬁl%r% JTed rgﬁle r%[(} ierterreE%tr, eOani1 1% tcr;ee pERchtiison process
beconmes somewhai "~ conplicat ed an heref ore ri'sing ﬁrodrlljcti on'cost. A
si npl er and nordd cdroseri @nt TR QU i00 dfs asspoeolcompaseckorbfaabondi ng

wire is needed.. This_spool case_ shquld preferabl e confjgured having
simple 25 | ocki iy Sredhdnidsnf QRET al*8dC as"P]%Fn ghgge%ngo cHRTRNI% ﬁf“rrel ease

mechani sm whi chel@etbtdri A€ in that at least one of the base and
10 the cover is provided with an engaging piece for
holding the spocl while being engageable with the
outer circumferential edge of the spool flange. As
a result of this configuration, there a number of
these engaging pieces needed to accommcdate the
15 intended objectives. Material having special
resiliency including metallic material having spring
characteristic 1s also needed for the engaging
pieces. One particular difficulty is expected from
having such configuration and material requirement,
20 i.e. the production  process becomes somewhat
complicated and therefore rising production cost. A
simpler and more convenient configuration of a spool
case for a bonding wire is needed. This spool case
should preferably be configured having simple
25 locking mechanism and also has an easy and
convenient release mechanism which lead, in one
aspect, to a simpler manufacturing requirement thus
lower production cost. It should alsc have guiding
mechanism where the cover and the base may be fitted

30 to each other without difficulty.

In order to implement such easy to use, simpler

configuration and requires particularly common



aspect, to a sinpler manufacturing requirenment thus |ower production cost.
It should al so have gui di ng nechan#snlmhere the cover and the base nay be
fitted 30 to each other without difficulty. In order to inplenent such easy
to use, sinpler configuration and requires particularly comon 3 plastic
material, an inproved spool case configuration for a bonding wire is
proposed by the _ present invention. The spool case is proposed to conprise

of two cooper affF enber@terifdse afd a SWREI anfRIEy ard®I% be

provided W th adnaGkiuRgtidBarsrWai EBnGoRPIiSES of B HAWE BNt Mat ching
projection, the groove is forned on the circunference of the base having an
of f-centered MIIFRNoNINERREYHe pFof e€PPBA iiSor kedPaprered &a cunf erence

of the of the 1Qcavele kO gh%clg#ggr%\eg?relg?ggﬁesrstp%em%rz Sidmly rotate the

menbers relative to each other. , & conveni ent pressing
mechani smis pFroldmednhetkey. ape gupdéarautranides iwsitdl so leelovigled to

Therof ore an OByGEl” of TTRG. EYBREATSS | HYent | BROTY pBui to Ik CAEET or a spool
of a bondi ng winag ddidtorhas ahzart iggwloael y ¥er safotmednd oonvdrd ent neans
of locking. 20 clltrclu%n elrsé%c%nocgpe%hgbjbeé:ste OLa%J‘hggpra%seg£f—centered
formation, and the projection 1is formed at the
circumference of the of the
10 cover. To lock the two members together, simply
rotate the members relative to each other. To
release 1it, a convenient pressing mechanism 1is

provided thereto. A guide mechanism is also

provided to assist locking of the members.
15 3. SUMMARY OF THE INVENTION

It 1is therefore an object of the present
invention to provide a case for a spool of a
bonding wire that has a particularly versatile and

convenient means of locking.

20 It 1is also another object o¢f the present
invention to provide a spool «case that is
particularly resilient and easy to wuse locking

means,

25 It is another object of the present invention
toe provide a spool <case for spool of a
bonding wire that allows handling of the spool

without physically in direct contact with them.



invention toy provide a spool case that is particularly resilient and easy
to use locking neans. 25 It is anofher object of the present invention to
provi de a spool case for spool of a" bonding wire that all ows handling of
the spool wthout physically in direct contact with them 4 These and

ot her objects of the present invention are acconplished by providing, A

spool case for sio5kndna %F%(P@r *@é’jé‘&t@ Q?n@hﬁgpr‘@sf«:)ﬁ‘nﬁmi‘ﬁgsgﬂ'&%r eqn, said

spool case conprises of: 5 a base (1) a cover sal d base havi ng
circul ar malls'%%@oﬂéiﬂﬁhﬁ@ @KﬂﬁﬁQWdQBW9for recei ving said spool; said
base (1) and cover are adapted to be releasably secured together through a
| ocking 10 neans; characterized in that said | ocking neans includes at

| east a groove (4 d a mat hln ection (5), _said oV 4)is forned
of f-center and 15° ocat§§%ﬁ %F$ h?e?eﬁ?%ﬁaeﬁﬁﬁﬁ%g g g %J(ﬁ sai d
base (1) , and said pLYNRREd Otrheféam;sSBQarr%@m thes€i eenphesent igd. edge

of said cover (2). Preferably, nore than one pair of such grooves and 20
projections are utilized for the | ocking neans.

5 a base (1) and a cover (2), said base having
circular walls and defining a cavity (3) for

receiving said spool;

said base (1) and cover are adapted to be
releasably secured together through a locking

10 means;
characterized in that

said locking means includes at least a
groove (4} and a matching projection (5},
said groove {(4)is formed off-center and

15 located at the circumferential edge of the
wall of said base (1), and said projection
(5) is formed on the circumferential edge

of sald cover {2)}.

Preferably, more than one pair of such grooves and

20 projections are utilized for the locking means.

Also preferable, the base 1is provided having a
barrel section that is closed at one end and a ridge

arranged on the other end.

Also preferable, the cover is provided with a spool

holder means.



Al so preferable, the base is provided having a barrel section that is

cl osed at one end and a ridge arranged on the other end. Al so preferable,
the cover is provided with a spool ol der nmeans. 5 Yet, it is preferred
that the base and cover are secured together by rotating them opposite of
each other that drive the pair of groove and projections of the | ocking

Teans {0 coopergie, With £ACHAkhekesS thatBREF BESCR BT CCE, THE DRAW NGS

The enbodi nents of the invention Wil now b descri bed, by way of exanple
only, with refe?efieeed otogﬁéh%téc@n'pamaﬁgrﬂgl gures opowhich: oF a1 shows a

cross-sect| onal e Gl @ $POPL +£8S8, £ONLE A Akl di g, 1o d g, d nventi on.

Figure 2 shows plan view e spool case e pr ese nvention. Figure
3 shows an il | ust rtatd deakiaty depinst $onopepecheardiyth k@amrduhmg.of t he

| ocki ng means. 15 5. DETAI LED DESCRI PTI ON OF THE DRAW NGS Referring now to
Figure 1, there is shown a cross- sectional view of a spool case that is
configured in 4cERIENOESCRIETIONIOFITHENDRANINGS present invention.
General ly, the spool case is to be 20 assenbled to include two nenbers,

i.e., a base (1) and a cover (2). The base (1) is preferable cylindrical

in shape havingrigh oehkiesd{déltaANdof NN€he invention will now be
described, by way of example only, with reference to

the accompanying figures in which:

Figure 1 shows a cross-sectional view of a spool

case configured according to the invention.

Figure 2 shows plan view of the spool case of

the present invention.

Figure 3 shows an illustration that depicts more

clearly the working of the locking means.
15 5. DETAILED DESCRIPTION OF THE DRAWINGS

Referring now to Figure 1, there is shown a cross-
sectional view of a spool case that is configured in
accordance to the embodiment of the present
invention. Generally, the spool case is to be

20 assembled to include two members, 1.e., a base (1)
and a cover (2). The base (1} 1is ©preferable
cylindrical in shape having an outer (10) and inner
walls (20) . The cover 1s also generally circular
in configuration to match with the shape of the
base.

25 The base and cover are adapted for releasable
attachment to each other which  when secured

together, may enclose a wire bonding spool within



wal s (20) . The cover is also generally circular 1in configuration to match
with the shape of the base. 25 The base and cover are adapted for

rel easabl e attachment to each other vhich when secured t oget her, may

encl ose a wire bonding spool within 6 its cavity (3) . The inner wall (20)
of the base is configured to define a barrel section (6) that rises
internally at the center of the base at one end and the other end neets

with the outer 1 (1 he | ower n. ed in the
figure, a cawtv\:,a % h%¥ (8Re SEéﬂnﬁﬁd‘ﬁgﬁgotﬁib K& barrel
section (6) and:drhﬁgmteﬁt vé&l diefi]{Q—) a Hah_rxsalcaé/édbio(rﬁ) 6)' Sttthefﬁrs%QI

di mensi oned to accommobdate placenent of a spool (not shown). On the upper
regi on of the JKF?ﬁﬁﬁ%91¥xﬂﬁlEﬁﬁ teeber i of pFoei Badeaaki @ge EPP andtegral |y

formed with the gﬁ%} Jmhééép?ﬁfﬁ tQS”SE gtyw% §r¢§§|r$gre as a guide

to assi st placenent fe cover to the base erring to
Figure 15 the clowssr (Z9gien 1R L£ohfigryredeido imvehes uiitcalrles raatadviing di nmensi on

with the base particularly to provide snug fit nounting. The cover
(2) is provi ded&ré)av‘t'h‘ghaoﬁ%l a%?secilre t%aﬁ%tﬁ?ﬁr‘?%%&%‘f thep T et

def or bl e remhefe (| |0k 006 Nesed0 FONM A QU g BRIy The 20
guiding ridge (9) is adapted to cooperate wth the ridge (7) forned on the

base, particul ar$ yprefé¢raply dimensioned to accommodate placement of
a spool (not shown). On the upper region of the

10 barrel section, there 1s provided a ridge (7)

integrally formed with the end wall. The ridge is

generally formed thereto as a guide to assist

placement of the cover (2) to the base (1).

Still referring to Figure 1, the cover (2) is
15 configured to have suitable matching dimension with
the base (1), particularly to provide snug fit
mounting. The cover (2) is provided having a holder
means that comprises of a pair of deformable member
(8) linked together to form a guiding ridge (9). The
20 guiding ridge (9) is adapted to cooperate with the
ridge (7) formed on the base, particularly during
the initial step to secure the base and cover
together. The base and cover are secured together
using a particularly versatile, resilient and
25 convenient means of locking mechanism. Detail of
such locking means 1is to be described in the

following.

Reference is now made to Figure 2. In this figure,

the plan view that illustrates the mechanism of the
30 locking means is shown. The locking means is

configured comprises of at least a groove (4) that

is formed on the wall of the base (1) and a matching



the initial step to secure the base and cover together. The base and cover
are secured together wusing a particularly versatile, resilient and 25
conveni ent neans of | ocking mechanism Detafl of such |locking nmeans is to
be described in the following. Reference is now nmade to Figure 2. In this
figure, the plan viewthat illustrates the nechanismof the 30 |ocking
means i s shown.PThge¢ob®h ngd hedasmed abnthguwedlcofpthsesooferat(2ieast a

groove (4) that,,.ls d t he 'l _of t.he base (1) _and a matching 7
proj ection (5) ?%% %Séggtﬁgqma il ga %ﬁgecdgﬁﬁ T%Btéﬁhﬁgg?oéﬁﬁtfif is to
have its centerpain@a eettihih nbaPoi dicVbdhrd hrab e RNRTE Qeantihheref ore
defining a snooth indent that at its maxi mrum di nensi on (A?, 5 all ows

i

pl acement of th&PPYF eb1ITH (B2 twidtthilh st Raxigpmodneiiat (A ni ni num

di mensi og (B), poyidesifhhbhpgatt Bt 5 - caver e.hase.
Preferably, nore than %ﬁg pair OP sJ?ﬁQSEOEQEEE%QE §§¥chr%gh%$of§%tion isto
be provi ded. Theseoy oeves aandipr ojiedminonsiiaresstionlO (Be, argrandedsi n space
apart and equal .di stance fro each ofher on the respective wall of the

spool case nen%%??l¢ﬁgu?EF%F:W?Q&tr% est?%rec%Y%%rl °t h&heon&&sE of the
| ocking means ofréher BFENhokBY @MainONondM phoEakicoNsuds (Ahotbe spKoj ection
(5 may freely enter the groove
matching projection is to be provided. These grooves
and projections are to
10 be arranged in space apart and equal distance from

each other on the respective wall of the spool case

member.

Figure 3 illustrates more clearly the concept of the
locking means of the present invention. At location

15 (A) the projection (5) may freely enter the groove
{4) and at this instant, the cover ({(2) is not
securely mounted toc the base. However, at position
(B}, the projection (5) will be in compression with
the wall of the Dbase (1) and this action
advantageocusly,

20 provides secure locking of the cover to the base.
Friction developed in the locking means also help to
secure them together. This can be done by rotating
the cover and the base in counter rotation from each
other. To release them, simply rotate them in the

25 other direction. As it can be seen here, the locking
mechanism is generally quite simple yet practical.
It does not require complicated mechanism whereby
such prior complicated mechanism would generally
require equally complicated manufacturing process,

30 thus saving in the term of manufacturing cost for

the present invention.

Referring back to Figure 1, the cover may also be



(4) and at this instant, the cover (2) is not securely nounted to the base.
However, at position (B), the projection (5 wll be in conpression with
the wall of the base (1) and this a8tion advantageously, 20 provides secure
| ocking of the cover to the base. Friction developed in the | ocking neans
also help to secure themtogether. This can be done by rotating the cover
and the base in counter rotation fromeach other. To rel ease them sinply
rotate them i n udwsl 260 otlvdd direectponl Abent than dpersgenr heisghed heol ocki ng
mechani smis gener.al uite sinple vet practical.. It _does not_require
conpl i cat ed negﬁﬁﬁ?§%¥hﬁg?el§nnsu6% %ﬁ?%ﬂé%oﬁp PRALBE MEERARFsmT bl d
generally requig edaguabyypreosplngatied hahddachednng( Py oaesposd8d bhus savi ng
in the term of nuf acturi ng, cost for, the present invention. Referring back
to Figure 1.t HOCEAETmeR E15ca8 1a8eH: Lh TP LHE SEIAE When ¢ he

operat o5 W shesrnlgaget kaRaf €hel kpbsDM LI GRSt @ha kpadingsmBghime. This is
done by pressing the holder neans (8) disposed on the cover, and this
action will cals¥eahd@aoricosesds aghgagendt¥h the spool. Lifting of the spoo
using the cover may proceed accordingly. It is believed that the enbodi nent
of the present invention may be incorporated into many other 10
applications. WAEl ésthelpeeddrihat dfsogmedinent ¢hethe present

invention may be incorporated into many other

10 applications. While the preferred embodiments of the
present invention have been described, it should be
understood that various changes, adaptations and
modifications may be made theretc. It should be
understood, therefore, that the invention is not

15 limited to details of the illustrated invention
shown in the figures and that variations in such
minor details will be apparent to one skilled in the

art.



present invention have been described, it should be wunderstood that various
changes, adaptations and nodifications nay be nmade thereto. It should be
understood, therefore, that the inventi%n is not 15 linmted to details of
the illustrated invention shown in the figures and that variations in such
m nor details will be apparent to one skilled in the art. 9 Wat is
claimed is 1. A spool case for storing a spool having a bonding wre
wounded t hereon, said spool case conprises of: a base (1) and a cover (2),
said base having circular walls and defining a cavity (3) for receiving
sai d sp¥hat skgdebadmed )iand cover are adapted to be releasably secured
toget her through a | ocking neans; characterized in that : said | ocking

means incl adepadl | easte F ogtsr(ﬁl.)é; ANgb 3o Mhehi ity P4 0beeidiaNy (5) ., said
groove (4) is formed off-center and | ocated at the “circunferential edge of
the wal | ofwisa dvbasded BHhewmadngaisad igt ogecdloneBe icofipriedson t he
circunferential edge of said cover (2). 2. A spool case for storing a spoo
as clainmed9ff~claim1, further characterized in that said

a base (1) and a cover (2), said base having
circular walls and defining a cavity {3) for

receiving said spool;

salid base (1) and cover are adapted to be
releasably secured together through a locking

means;
characterized in that :-

said locking means includes at least a groove (4)
and a matching projection (5), said groove (4) 1is
formed off-center and located at the
circumferential edge of the wall of said base
{1), and said projection(5) is formed on the

circumferential edge of said cover (2}.

2. A spool case for storing a spool as claimed in
claim 1, further characterized in that said
cover (2) is secured to said base (1) by
frictional force developed between the groove

(4) and the projection(5) of said locking means.

3. A spool case for storing a spool as claimed in

claim 1, further characterized in that said



cover (2) is secured to said base (1) by frictional force devel oped between
the groove (4) and the projection(s) of said | ocking neans. 3. A spool case
for storing a spool as clained in clailth1, further characterized in that
said 10 || ocking nmeans includes a plurality of said groove (4) and
projection(s), said grooves and projections are arranged at spaced apart

rel ati onship along the circunferential edge of said base and cover. 4. A
spool case for storing a spool as clainmed in claim1, further characterized
in that saidlesdelngineras niralbdeseld geldirahite) off ssagd internally at its

ter, idDb I ti 6) L I, t d and havi id
(77 nt bgr al | $ Rt Al s i Ss I RIERG 2ASe HRSRTar| ARG cpool as

claimod 0 §h@7BdyibHE! s SOREARLEL 280 L. LBAl SR cover (2) having a

hol der neans to ‘engage with said ol , sal means conprises of a
pai r of deforrshitei olshep (Boridathki kedunbgebher 10 d@ge argui di ng ridge
(9), and said guiding ridge (9) is adapted to neet wwth the ridge (7)
formed on saiS@ishdease) angl gwepbel case for storing a spool as claimed in
any of clainms 1 to 5, further characterized in that said base and cover are
rel ati ve of each

4, A spool case for storing a spool as claimed in
claim 1, further characterized in that said base
(1) having a barrel section (6) rising
internally at its center, said barrel section
{6)1s closed at one end and having a ridge

(7)integrally formed at said end.

5. A spool case for storing a spool as claimed in
claim 1, further characterized in that said
cover (2) having a holder means to engage with
said spocl, said holder means comprises of a
pair of deformable member (8) that linked
together to form a guiding ridge (9), and said
guiding ridge (9) is adapted to meet with the

ridge (7) formed on said base (1}.

6. A spool case for storing a spool as claimed in
any of claims 1 to 5, further characterized in
that said base and cover are relative of each
other until said projection (5) reaches the end
section of said groove (4) and fittingly secured

thereat.



other until said projection (5) reaches the end section of said groove (4)
and fittingly secured thereat. 11 7. A spool case for storing a spool as
claimed in claim6, further characteribed in that said cover (2) is guided
by said ridges (7) during the securing of said base and cover together. 8.
A spool case for storing a spool as clainmed in claim®6, further
characterized in that said cover (2) and base (1) are released from each
rotating themrelative to each other,. and said pressing of said

h b
ﬁglgér ieans Acpo8d <258 8#é@§?¥%ﬁ§aée§HQQ#s%?dcéﬁ&ﬂGQWﬁn all ows said
spool 1o be LiLLed 4 OFLLbRC.Cauld v 0f 53l d propl Lhage i fpout physt cal ly

contacting i case T iNg a spoo N%i%red in cl aim 8,
further charagtenr Z(e:_d) i Dst Bati ded oy SBAs Gasyes made fiyomgl ear plastic.

the securing of said base and cover together.

8. A spool case for storing a spool as claimed in
claim 6, further characterized in that said
cover (2) and base {l) are released from each
other by rotating them relative to each other,
and said pressing of said holder means causes
said cover to engage with said spool and
allows said spool to be lifted from the
cavity of said spool case without physically

contacting it.

9. A spool case for storing a spool as claimed in
claim 8, further characterized in that said

spool case is made from clear plastic.





