SYSTEM FOR AND METHOD OF CLEANI NG OF COPPER BONDI NG W RE USI NG PLASMA,

ACTI VATED OR REDUCED GAS ATMOSPHERE FI ELD OF THE | NVENTION (1) The present
i nvent i orwoebutm®sesro nmet hods and apparatus for the cl ealrCmgBwfo/baatt ng
wires for wire bonding processes used in electronic device interconnection
and packagi ng. BACKGROUND OF THE I NVENTION (2) Wre bonding is a basic

met hod of making i nterconnection between the termnals on an integrated
circuits (chip) or other electronic conponents with the external |eads on
the | ead frames or substrates In addition wire bonding can be used to

ci o ts SRl EE Pt }; V@;‘gg 5@3‘% e A R
oge re

circuit t;)\oar offers a cost-effective and fl exible
i nt erconnect et hod and IS therefore used in a majority of electronic

devi ce manufacturing. (3) Wre bonding nmethods fall into two main
cat egorﬁ%%@%ﬁm&i@ng and wedge bondi ng, wherein the wire is
attache conponents at both ends using conbinations of

heat , pressure or ultrasonic energy to make a tight bond or weld. Wres

used in ondi n ener al I hav di aret e ever al

hundr ed ¢ nge B’rﬁfe&?’r’i’gﬁtﬂ?m\ﬁﬂ F]il%é(%sl Wﬂ@{u&foﬁg@[g} glo\}ctb mﬁ?g al um num
However ,W1Wstfd5t WieShondg @ sssedused ﬁﬁblecﬁﬂbﬁicldﬁﬁc@fnte@@nﬁmmmﬂnmpk@ngl | oy wires
has increased. (4) However, the use of copper or copper alloy wire results
in a significant problem i.e. copper can becone quickly and easily

oxi di zeBAJREROERND DFMTHPOMNVENTIN am nation or |layers that formon the wire
of ten hi nders bond adhesi on and i ncreases contact resistance. Further, the

desired tight bond may be conprom sed because of the presence of the oxide.

Thi's mayo®sy tWige bR8ikts Dbas RN IfRMkHg ihibRofRECon etvieen ik téﬂihﬂnﬂé.(blde
contam nation or |ayer caused by package stress. Therefare, g]géeuaﬁl ng

copper & iiggpled cisguits chip) opgtherf %”PB‘C [sewartegtsratbbriestorny deads o esul ts

are someii{Rer UBShAL n 0idn)GAB bR N an bERSedWh '&&m@étﬁﬁ’te@ﬁ@d dirkditdkd ed shel f
|ife and short usage life whén attached to t he bonder. Ther ef ore

there r e slectzonedsyicenonaieer dxteerated CirFHIF oy WpHb#h!3 C?@"?“H@mr'r@t: d&rages.c| eani ng
bondi ng gwdiGitek OF pitR& difdudfbb£aLBRIH G WIRS B8R offers a cost-effective and flexible

interconnect method and is therefore used in a majority of elecironic device manufacturing.

(003) Wire bonding methods fall into two main categories; i.e. ball bonding and wedge
bonding, wherein the wire is attached to the electronic components at both ends using
combinations of heat, pressure, or ultrasonic energy to make a tight bond or weld. Wires used
in wire bonding generally have a diameter from 15 pm to several hundred pm and originally
were primarily made of gold, silver or aluminum. However, with cost savings in mind, the

use of copper or copper alloy wires has increased.

(004) However, the use of copper or copper alloy wire results in a significant problem, i.e.
copper can become quickly and easily oxidized. The resulting oxide contamination or layers
that form on the wire often hinders bond adhesion and increases contact resistance. Further,
the desired tight bond may be compromised because of the presence of the oxide. This may
be the result of separation of the core wire and the oxide contamination or layer caused by
package stress. Therefore, when using copper or copper alloy wires in wire bonding methods,
the process results are sometimes unstable and inconsistent. The wire also has a limited shelf

life and short usage life when attached to the bonder.



SUMMARY CF THE | NVENTION (6) The present invention provides apparatus and
nmet hods for cleaning oxides and ot her contam nants from bondi ng wires
wher ei n tWO 20118H886dNt ages associated with prior art mnet REAABEAYORW ded. I n
particular, the present invention provides an apparatus and net hod that
uses a plasma, activated or reducing gas to clean the bonding wire as part
of the wire bonding process. BRI EF DESCRI PTION OF THE DRAW NGS (7) Figure
1 is a schematic drawi ng of the bonding wire cleaning apparatus in

accor dan @ﬁs)w’fthgreﬁﬁg thgfg}grqbi%? Qhee(afln M&%ﬂ ﬁﬁ'%%veﬁl@f{tgfgﬂh Hlet oliSdr cfdalitise 2 is a
magni fi ed 1'mage copper wre as not been
treated H&mdingemmbﬂmdnawuebohdl@nmh@dse present inventi on. (9) Figure 3 is
a magni fied i mage showi ng an exanpl e of a copper wire that has been treated
by the nethod according to the present invention DETAI LED DESCRI PTI ON OF
THE | NVEBUMGOMRY OF THRENWESTEDIN | nvention provi des i nproved apparatus and
nmet hods for cleaning oxides and ot her contam nants from bondi ng wires that
are to be used in a wire bonding processes. The present invention provides
met hods (au@ amp@feaénﬂ &wfeﬁﬂioxqireaﬂ&sragpetrhtﬁs éaﬂnﬁléthtgisﬂrrmﬁm'g bhides dnkdetteonder

using a asnm, ated or ucin a rior t Lre in a
Wi regbon é‘? %‘ﬂ})‘ng\wﬁf‘? Vﬁ’(?feé? %‘gé@ ?V(?ntlégﬁfﬁfsé’c’f‘%d p&o lgf]i’\t,e\4 0ﬁ@enti on
wi Il be gesediddaetn paitiomirethe gieddnt mvEﬁtﬂiﬂrp@ovlddsSm apmﬂmmam ngsaf an

appar at us for cJeanin bondl n re u asma, .acti.v or reducing
gas accol %ﬁ”ﬁga‘i“ﬂa‘?ﬁér‘%ﬁ %‘hal nr&?%vﬁgeratslpéﬁf’g © Ve P "8 shows the

process.

BRIEF DESCRIPTION OF THE DRAWINGS

(007) Figure 1 is a schematic drawing of the bonding wire cleaning apparatus in accordance

with one embodiment of the present invention.

(008) Figure 2 is a magnified image showing an example of a copper wire that has not been

treated by the method according to the present invention.

(009) TFigure 3 is a magnified image showing an example of a copper wire that has been

treated by the method according to the present invention

DETAILED DESCRIPTION OF THE INVENTION

(010) The present invention provides improved apparatus and methods for cleaning oxides
and other contaminants from bonding wires that are to be used in a wire bonding processes.
The present invention provides methods and apparatus for cleaning the bonding wires within
the bonder using a plasma, activated or reducing gases prior to using the wire in a wire

bonding step.

(011) With reference to Figure 1, the present invention will be described in more detail.
Figure 1 is a schematic drawing of an apparatus for cleaning bonding wire using a plasma,

activated or reducing gas according to the present invention. In particular, Figure 1 shows the



apparatus 100, having a wire coil 10, that supplies a wire strand 20,
through a capillary 30, to a wire bonding process 40. The wire while being
st ored i rwOheligasds7or while being feed as a strand to tRreT@B2020/bEAL Ng
process can becone oxidized and require cleaning to avoid the problens with
bondi ng noted above. (12) In accordance with the present invention, the
wire strand 20, is exposed to a plasma, activated or reducing gas

at nos phezneagivs 400, Ravisg & yive|ceih A.thas sypplies pViresiraad 20, tepughyp eagl rx%tcm asma or
activat LHREH I re passes.
Ao Shourt | B, e g Y e I ot
t he wir estrond a)rthe we bénding nraceswandeeamd oxidizediagd rqgmite aleanmaﬁowveg thef n

parti cul ated near the wire coil 10, as shown in

Fi gure 1&gslel%lggnetﬁgg% or %ﬁzglo?ﬁbe can be | ocated near the capillary 30, as
shown in Figure 1 as tube 50B. Alternatlvely, t he tube can be | ocated at

can bo FPB ALt Saheh P B BBk e MRS PR oreflo (Ml b

used t o xtiwdted or rt:cluemg |gesatimogphgaswigenadeo Iabdlethofmmqf osides. abd enfmttbe i al , such

as gl ass | asti.c d| electric i al mat er i resi st ant
to plas lasgrt ﬂlvate %%E“??P erel’ agﬁgls Pé%‘iq?‘?ﬁ@fg Wﬁlcgg’ucvflhegp S %%n be
gener at esdiownuahguma;eﬁhbe)ﬁﬂAlodEOB)éanIHeendtambéa]angltHelpathdfltlielveldestnand)zo he tube or

it may be intraduc to, t t ube a hen |va thin the

tube.” 1 st PR ofefe38lsh st A8 pitile e nis e BF losstBl Sar e iishn

gﬁner aL | @il 10pdshbseiTsueN ab mbb BEAS drliiee tamlcahhe m@&dmaﬁrrﬂ?whagﬁdrytm dshe tube

t hr oug type gonnecti.o ug e of the t or into

one end PWBH’(]F%g'erﬁX@B% Sﬂé ‘#Pétﬂ'tfagb b?g‘é’ 6feaﬁ’¥r°§‘[e6]r°°%’é’ﬂ be any

known t yfléhgQhe gemarta& Pire staldod] agnﬁlhﬂswbtemh vepesviddd, fod ckdagldkbeth Mz or GHz
e type.generator be used rnatively,

ranges. |Inh ad a mecr may t

gas nay Heesi SHg éé@%aaql?ﬁlaef hEha bised i coReR the derrinecs Cﬁbbegf@%o ted or the
gas may 4@ sai€dblouadigshl WnbHhd 140 EpldstB Rerdihid Gl iR it EH -2 SIBh SRRl | ON

techni que,. such as a bharrier d’l scharge met hod. (14) The gas used for the
pl asnma rFﬁ%}StHét%%W frgon, nitrogen, oxygen, or m xtures of one or nore
t hereof . Some parti cul arIy useful gas m xtures accordi ng the. present
invention are argon with up to ten percent hydrogen_and nitrogen with up to
ten per c@kd F:F%pggeh activpeedr aedwaingges qge be EW@@R&‘L@&%‘{aﬁdG@FﬁQ@é’gﬁ@ tekeur e or

may be hegted figa ﬂﬁ%%ﬂe%%&%%&d&@&&a@%ﬁ%& fibt Bhd RerPRQeGatedr €SSUT €S
of the gas wthin the tube should be bel ow Preferably, the plasm
gas f| ovithinfhedgte. dmparticider, tie gpd @wlasae ey b gﬁ@s@ed biagnykngivp generatiop 15)  The
appar at Liﬁetﬁgbdex%}op%ehgiubgQx‘?di%&‘?ﬁ@ﬂ{rodﬂg@&tﬂagtﬂb@ %Jegﬁ%s"f@%}’eﬁ?ﬁﬂ advant ages.

In particular, oxides and er contam nants can easi | safely
renoved donugetiohtbronigh éresidemnt thegul aréntb oneléndgpr bTthienduod tbv\BfW ofhetgaeonse of

y  hove ReEPRRRRbAGhEE aBl kit b or PP RERE REaFAER AN | 1S and

nmet hods MHztthHplrmmtlmadmenm,laom;:rom;ee hypeglemmtorfrrkaydxe uls¢df eAlthatwdy, of the

wire materia ted Furt us n that s been

cl eaned %‘i"é.mng eogucegra VIS a eoPnnelfeﬂ f hg\ resul ting
bonds ara&tlmecemlﬁh ﬂ&huh‘te: gy kooen slkemt genezeﬁoﬂ thcmgquehsdah g:hebazhernd quality,

| ar ger (; ess ows, |ess contact resistance of the bond and better
reliabil ?"‘3?7 nce. (16) Testing of the apparatus and nethods of the

pr esent |nvent| on has been conducted, yielding the results set forth bel ow
The test erforned e differ | asma sqQurces, i.e. VarigonTM gas
(argon V@E% é[‘% B‘S%H% Tadipyee ﬁlﬁ'%fﬁg‘m ﬁ‘@@nﬂéf"g&ﬂnoxﬁ'%‘?rh?‘f’@”&g% r1l.n| trogen
Wi th 5% dnedk a@edthered SaaliphitRilarly Wfidichd BixeRts RBGOM ltmgpregedﬁﬁveﬁﬁae tested.
Test runs 1-4 used a DBE plasnma source, consistin glass capillary with

two out e gigar Withypio tr aea%r% 8Y4rpgm 284 Bfirogemgith amg» tﬁawrﬁaﬂ hydregepidhe ower

supply. dJilgh9as8 ﬁ&ﬁﬁ&dﬁ@eﬂt@&iﬁte&r?peiaﬁjr@éﬂxﬁ% Iﬁetheﬁtl%@ t&n@ﬁx%éraﬁli’él Rin b 9l ass
capillary through a i ece. opposi te ‘end of q@zoss capillary has a

reduced emagraifueerup t¢8§Q° F tﬁ’ﬁ@sgemfdhfegﬂs mtmnm@mhsﬂwum wbhgBsting of a
glass c¢ [lg,esthb r al capillary
t hat co%%%%rgﬁgpﬁ?ggg%ﬁ e cC ggﬁglgﬂb%%ffg%gg%%ﬁt@gkmgs a power supply
of 1MHz. The gas for the plasma is injected between the two capillaries.
(17) Test Run 1. Varigon gas was injegted into the capillary at 8 simw th
one el ectrode set on high voltage and the second el ectrode set on | ow

vol tage. The plasnma ignited and the bondi ng process ran w thout problens.
(18) Test Run 2. Varigon gas was injected into the capillary at 8 simwth
both el ectrodes on high voltage and the wire to be cleaned having a | ow
voI tage appl [ ed The bond| ng process was affected and need further

e



(19) Test Run 3. Forming gas was injected into the capillary at 1 simwth
both el ectrodes on high voltage and the wire to be cl eaned having a | ow

vol t age awpl20ed4sébhe pl asma i gnited, but the bondi ng pr@cegB2oaeso2ad ect ed
and need further optimzation is needed. (20) Test Run 4. Form ng gas was
injected into the capillary at 1 simw th one el ectrode set on high voltage
and the second el ectrode set on |ow voltage. The plasma ignited and the
bondi ng process ran without problens. (21) Test Run 5. Varigon gas was

i nj ected grtﬁ%) ST PhRet VR miAG: SARE blegdnl ﬁﬁfxg%{? ﬁ&vﬁfe@&évleﬁl ngﬁ?t st BE pover

supply. The neshed el ectrode was set on hi otential an he net al

capi | | ar patigidaspridespad ethermqontgminasiy qanbe pasilypnd sefrly remwsedifrpmg therwice and t he
bondi ng pL Sire BRI t R i pillary
was. usadPgaprasoRut DI, §Bke of irlonfip shniitala v bACREUESPL |

Wi t h t hebemagiverhged ewt wincibatgey lmve heayistored wder the waong cohditionsy Byesingdhe | ow
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(23) Tes I'nnercap . For was 1'njected at 5
sl m t hr oongterish@n gt elsingtapi Firtiey, byiusing tiive thet bincderetlented nsieg detapmanati gh
potenti al ow The and the

n e.wre t.on,.l t ial . lasma.ignite
boni ng- RaEbr M pFesR S Bt FelEhE Do ot rd PR B bBHRE L hat e
pl asma scsnitesindaghehbondamility dager pocdsheindowslilesg chest raaizthntdaltthd foad
el ectrical er aﬁ%bﬁ rm?e does not inpact the bondi ng machi ne operati on.
i i

0
Furt her, a’i‘%lée% o EFBE- not harned by the capillaries nor by the

pl asma and the bondi ng process can run while the plasma is on. Both plasma
sour ces d.CPM can be operated with Varigon gas, or, form.n as. (25)
i gur o 18hatesting Ll SPrEER AL L i P RS eR BL bbeph et
i nvent i opieldin; thefebil e ubtddrth bdl@MS Thetestd pevBormed 0dtd itRg dibfefdt pladha fdafceg)Ot been
treated b%/\} he ese i nventi and clearly sho(i/gs significant oxide

i

t n
cont ani nati ‘G p@&?&fﬁ‘?né@f Sr%ﬁlﬁra f%\ﬁai&ée%waﬁgn hAeG)sﬁPldff%EE‘En%ffst he wire.
Fi gure 3(5iRepas wathBOrElidigkey. T8 ad @tibn) WwadifitABE R4t g todBY Werd tRndrTag to the
present invention wherein oxi des have been rempved and the surface of the
wire i s TP y-AusehmDBEphasma saurpgeongistingRfa glasheapdloss wih twoqemalesiodssovi des

NUMEr 0US;saiieaHoatiieh oth&Ghl Rl £85 ¥HAPSwaahSH1y.etRvalk rafnophdessfromwire
prior to wire bonding, resulting in nore reliable and consistent wire

bonds. | Wiestsdiat the Hpper eugd ofheglgss\oppillayy shrowsh a T-pigee dTheopppsteped piolie of t he

glass capillary has a reduced diameter. Test runs 5-7 used a CPM plasma source consisting of
a glass capillary with a meshed outer electrode and a inner metal capillary that contacts the
wire to be cleaned at low potential, and a power supply of 1MHz. The gas for the plasma is

injected between the two capillaries.

(017) TestRunl. Varigon gas was injected into the capillary at 8 slm with one electrode
set on high voltage and the second electrode set on low voltage. The plasma ignited and the

bonding process ran without problems.

(018) TestRun2. Varigon gas was injected into the capillary at 8 slm with both electrodes
on high voltage and the wire to be cleaned having a low voltage applied. The bonding

process was affected and need further optimization in needed.

(019) TestRun3. Forming gas was injected into the capillary at 1 slm with both
electrodes on high voltage and the wire to be cleaned having a low voltage applied. The

plasma ignited, but the bonding process was affected and need further optimization is needed.



pr esent

t hat has been cont am nat ed,

I nvention and then used in wire bonding processes, including wire

nmerely exenplary and that one skilled in the art may nake variati ons and
nodi fications w thout departing fromthe spirit and scope of the present
I nvention. Al such variations and nodifications are intended to be

i ncl uded mﬁthin the scope of the invention as described above.
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(021) TestRunS. Varigon gas was injected at 5 slm between the capillaries along cooling
air to the power supply.. The meshed electrode was set on high potential and the metal
capillary and wire were set on low potential. The plasma ignited and the bonding process ran

without problems.

(022) TestRun6. No inner capillary was used. Varigon gas was injected at 5 slm through
the glass capillary with the meshed electrode set on high potential and the wire set on low

potential. The plasma ignited and the bonding process ran without problems.

(023) TestRun7. No inner capillary was used. Forming gas was injected at 5 slm through
the glass capillary with the meshed electrode set on high potential and the wire set on low

potential. The plasma ignited and the bonding process ran without problems.

(024) The tests above show that the plasma sources can be positioned on the bonding head
and that the electrical operation mode does not impact the bonding machine operation.
Further, the bonding wire was not harmed by the capillaries nor by the plasma and the
bonding process can run while the plasma is on. Both plasma sources DBE and CPM can be

operated with Varigon gas or forming gas.

(025) Figures 2 and 3 clearly show the cleaning advantages of the present invention, In
particular, Figure 2 shows a bonding wire that has not been treated by the present invention,
and clearly shows significant oxide contamination appearing as the black spots along the
surface of the wire. Figure 3 shows a bonding wire following plasma treatment according to
the present invention wherein oxides have been removed and the surface of the wire is very

clean.

(026) As noted above, the present invention provides numerous advantages, including easy
and safe removal of oxides from wire prior to wire bonding, resulting in more reliable and

consistent wire bonds. In addition, nearly any wire can be treated by the methods of the

Furt her,

a

over ages or stored under the wong conditions.
(027) 1t wpl2b1ygsesmder st ood t hat the enbodi nents descri BEU/TRZM@DIR6LY e

al |

esired result.
What | s sst cm highl voltage arkd tha\sesomt @mtrbdq: set bzelaurw yajtapgo riEherpgasmangntcd)ﬂrpﬁhs i ng:

@g&g%ﬁgmg\gsrrg‘{,ﬁh%é%bg%gdl ng apparatus; a capillary feed for
0 Wi



an extension of bonding wire running fromthe coil to the capillary feed,
and a neans for enclosing at |east a portion of the extension of bonding
wire in awplzasimasesact i vat ed or reduci ng gas at nosphere. P2T/IBHa0/8026922m Of
claiml1l wherein the means for enclosing conprises a tube. 3. The system of
claim2 further including two el ectrodes |ocated on the outer surface of
the tube, the electrodes being isolated fromone another. 4. The system of
cl ai m 2 pigsanhimventionland theg usedrip stire dordingpreergiesoncludiag wire dhat kasbpece of t he
tube andogyfHhaka S0l b8kt Gflel Bl bidngtbhdificho! e tube. 5. The system of
claim?2 erern the tube is made of glass, plastic, ceramc, a dielectric
material or other nmaterials resistant to plasnma etching. 6. The system of

i L 135 B PO S Al SO PO BT 2
i s hydr offenonesskijjed in the bt agymake xariptionsemd modificatensofithomalepartingfremtilieer eof .
spirit and scope of the present invention. All such variations and modifications are intended
to be included within the scope of the invention as described above. Further, all embodiments
disclosed are not necessarily in the alternative, as various embodiments of the invention may

be combined to provide the desired result.



WO 2011/ 045667PCT/ 1B2010/ 002692 8. A nethod of cleaning a bonding wire for
a Wi re bonding process, conprising: extending the bonding wire froma
supply cowb2o/m@s@api |l lary feed into the wire bondi ng pPOTABH;10/002692
establishing a plasma, activated or reduci ng gas atnosphere al ong at | east
a portion of the extension of the bonding wire between the coil and the
capillary feed; and cleaning the bonding wire in the plasma atnosphere. 9.
The syst bis cleimgdis:8 wherein the bonding wire is gold, silver, alum num
copper or a copper alloy wire. 10. The method of claim8 wherein the

pl asma at nosphere i s hydrogen, argon, nitrogen, oxygen or m xtures of one
or nore iher ebfystenfbr clgprangreandow vofe cotoptising wher ei n est abl i shing a gas

at nospher e compgi i ding a tube enclosing a portion of the extension
of the bondi na{gg%\qf&oigg%dﬁr{ﬁfg%vi di ng the gas atnosphere within the tube. 12.
The net hod ofawirabondibg appezates;n t he tube is nade of glass, plastic, ceramc,

a dielectric an;%.%z lérlyafleedo Yor g%gﬁené b&%negrd/i% £ tﬁee@fresﬁcﬁlﬁhgtagpﬁgtﬁém et chi ng.
an extension of bonding wire running from the coil to the capillary feed; and
a means for enclosing at least a portion of the extension of bonding wire in a plasma,

activated or reducing gas atmosphere.
2. The system of claim 1 wherein the means for enclosing comprises a tube.

3. The system of claim 2 further including two electrodes located on the outer surface of

the tube, the electrodes being isolated from one another.

4. The system of claim 2 further including a meshed electrode on the outer surface of the

tube and a metal capiilary sized to fit within the tube.

5. The system of claim 2 wherein the tube is made of glass, plastic, ceramic, a dielectric

material or other materials resistant to plasma etching.

6. The system of claim 1 wherein the bonding wire is gold, silver, aluminum, copper or a

copper alloy wire.

7. The system of claim 1 wherein the plasma atmosphere is hydrogen, argon, nitrogen,

oxygen or mixtures of one or more thereof.



13. The nmethod of claim 11 wherein providing the gas atnosphere within the
tube conprises injecting gas generated froman external source into the
tube. 14vOTha/m@edenod of claim 13 wherein injecting gasPCoOABrII&e®6IN] ecti ng
the gas through a T or Y type connection associated with the tube. 15. The
met hod of claim 13 wherein injecting gas conprises I njecting the gas

t hr ough gone nd or Oﬁ h end of. the tube. he nmet hod.of claim$8

wher ei n prov glegning 3 ?ﬁﬂié%%lfee Oﬁﬂﬂﬁer'?o?q]@g?rﬁﬁeés :COMBFF %S i nj ecti ng
gas into thee}ttwaﬁlgaﬁwlb@&ﬁxgtvhﬁgfrdnh@slg@@ dofl3b @ €agilley el énto thk dvireBoadingt hod of
claim 16 wherein injecting gas conprises injecting gas through a T or Y
type coRH¥EE®: on associated with the tube. WD 2011/ 045667PCT/ 1B2010/ 002692

18_The met hO@btébizs}ﬁﬁ%d Plhskéh, WHRERH Or tebb@fd R ABRABhGOMBAE 898ast NpRESd ¥ gas
t hr ough one end or th end of the tube
the extension of the bonding wire between the coil and the capillary feed; and

cleaning the bonding wire in the plasma atmosphere.

9. The system of claim 8 wherein the bonding wire is gold, silver, aluminum, copper or a

copper alloy wire.

10.  The method of claim 8 wherein the plasma atmosphere is hydrogen, argon, nitrogen,

oxygen or mixtures of one or more thereof.

11.  The method of claim 8 wherein establishing a gas atmosphere comprises providing a
tube enclosing a portion of the extension of the bonding wire and providing the gas

atmosphere within the fube.

12.  The method of claim 11 wherein the tube is made of glass, plastic, ceramic, a

dielectric material or other materials resistant to plasma etching.

13.  The method of claim 11 wherein providing the gas atmosphere within the tube

comprises injecting gas generated from an external source into the tube.

14.  The method of claim 13 wherein injecting gas comprises injecting the gas througha T

or Y type connection associated with the tube.

15.  The method of claim 13 wherein injecting gas comprises injecting the gas through one

end or both ends of the tube.

16.  The method of claim 8 wherein providing the gas atmosphere within the tube

comprises injecting gas into the tube and exciting the gas inside the tube.

17.  The method of claim 16 wherein injecting gas comprises injecting gas through a T or

Y type connection associated with the tube.



19. The method of claim8 wherein the gas atnosphere is a m xture of argon
and hydrogen. 20. The nethod of claim8 wherein the gas atnosphere is a

m xt ure oWvonotwagen and hydrogen. PCT/IB2010/002692

18.  The method of claim 16 wherein injecting gas comprises injecting gas through one end

or both end of the tube.

19.  The method of claim 8 wherein the gas atmosphere is a mixture of argon and hydrogen.

20.  Themethod of claim 8 wherein the gas atmosphere is a mixture of nitrogen and

hydrogen.



