W RE FEED SYSTEM W TH MOVEABLE GUI DE MEMBER FOR A W RE BONDI NG MACHI NE

FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to wre feed
systens and, nore particularly, to inproved wire feed systens for wire
bondi ng macWOEROMERCKGROUND OF THE | NVENTI ON [ 0002] | RCERE2/EEE%si ng and
packagi ng of sem conductor devices, wire bonding continues to be the
primary nmethod of providing electrical interconnection between two

| ocations within a package (e.g., between a die pad of a semiconductor die
and a lead of a |eadfrane). Mire specifically, using a wire bonder (also
known as a wire bonding machine) wire |oops are fornmed between respective

machi nas. (. BE FEEF STl i EAR ChEE moBRER ek i, BOIRIRG )

typically include a wire feed syst enMABHINEeeding a wire on a wire spool to
a bond head of the wi re bondi ng machine. The bond head of the wi re bonding
machine typically carries a transducer (e.g., an ultrasonic transducer)

and a bonding tool (e.g., a capillary tool, a wedge tool, etc.). [0004] One

function of the wire feed systegrdf oAt NERPBEI Ng machine is to apply air
pressure (or the like) to the wire for controlling the wire, for exanple,

to prevent (obf) dameae A0l | {asenk.w%glawmm%&h o3RRS AnfihbQNS. The wire

typically e nsioni ng device
adj acent "t h@arbcyﬁay ht@draproved wire feed systems for wire bonding ‘machines.

BACKGROUND OF THE INVENTION

[0002] Inthe processing and packaging of semiconductor devices, wire bonding
continues to be the primary method of providing ‘electrical interconnection between two
tocations within a package (e.g., between adie pad of a semiconductor die and a lead

of a leadframe). More specifically, using a wire bonder (also known as a wire bonding

machine} wire loops .are formed between respective locations fo be electrically

interconnected.

T0003] Such wire bonding machines {e.g., ‘ba‘ll bonding machines, wedge
bonding machines, eic.) typically include a wire feed system for feeding .a wire on a
wire spool to a bond head of the wire bonding machine. The bond head of the wire
bonding machine typically catries a transducer (e.g., an ultrasonic transducer} and a

bonding tool {e.g., a capillary 1ool, a wedge 1ool, &tc.).

[0004] One function of the wire feed system of a wire bonding machine is to
apply air pressure (or the like) tothe wire for controlling the wire, for example, io
prevent wire damage and the like during high speed motions. The wire typically
extends from the wire feed system to a wire ensioning dévice adjacent ‘the ‘bond head,

[0005] United States Patent No. 5,402,927 enfitied "Adjustable Wire Tensioning
Apparatus,” United States Patent Application Publication No. US 2006/0065695 entitled
"Wire Feed System For A Wire Bonding Apparatus," and International Application Nao.
PCT/US2006/043760 (U.S. Patent Application No. 11/917,181, filed December 11,
2007) entitled "Wire Feed System for a Wire Bonding Machine and Configured to Apply
a Variable Tension to the Wire; Method of Operating the Same” relate to wire bonding
technology and, in particular, to wire feed and tensioning systems, and are herein

incorporaied by reference in their entirety.



[ 0005] United States Patent No. 5,402,927 entitled "Adjustable Wre
Tensi oni ng Apparatus,” United States Patent Application Publication No. US
2006/ 0065695 entitled "Wre Feed System For A Wre Bondin par at us, " and
| nt er nat i on®0 28488E408at i on No. PCT/ U52006/ 043760 (U.S. Pﬁgpgﬁﬁmﬁﬁﬂilcatlon
No. 11/917,181, filed Decenber 11, 2007) entitled "Wre Feed Systemfor a
Wre Bonding Machi ne and Cbnfigured to Apply a Variable Tension to the
Wre; Method of Operating the Sane” rel-ate to wire bonding technol ogy and,
in particul o Wi re, f olall [ . [ 6 in
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FIG 2). [06884 WishgheRfesly Ib£Mrd Aat shein Wi€p)certain conponents are
omtted for clarity) includes a wire supply, such as wire spool 116, fixed

wire guide PRiogi20 (@ngrecsdidEh L85 (chaBhain ihdbilis O Akl A a unit,
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in a contro urde e for speci
boundary: rides along fi fixed wire guide bar 1_20 and through air guide ‘118 As |Ilus rated,

movement of wire 114 (urged by injected air} is limited by capstans 122a, 122b, and
the relative posttion of wire 114 is monitored by sensor 124. More specifically, sensor
124 may be, for example, a detecticn element for use in a control scheme, or a

stop/guide element for defining a specified boundary.

[6010] It will be appreciated by those skilled inthe art that wire tension is
provided by wire tensioner 106 {represented in FIG. 2) and air guide 118. It will
further be appreciated that wire in relatively close proximity to air inlet 126 (as



[0010] It will be appreciated by those skilled in the art that wire tension
is provided by wire tensioner 106 (represented in FIG 2) and air guide
118. It will further be appreciated that wire in relatively cl ose
proximty to air inlet 126 (as - 3 - represented by, e.g., wre 114a) is
under nore tension fromthe pressurized fluid entering air guide 118 at
air inlet 126 as conpared to wire that is relatively distant fromair
inlet 126 (as represented by, e.g., wi¥e 114b). Mre specifically, wre

114b is in a slack condition c sliack area 128
of air guid ereﬁ_rf%entefjoqhi];r it 1 1485 3 ; L?nrrg%grg téngxon‘lf]\‘frlﬁrg r‘%ieléi\?\%suhﬂd u Syst om 102
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which wire lgh ki mddt r@msisyre,slésemem b.vé.¢.ewisp0Bib). 163 spavdicaly.r wigpuil B is118.

Thus, wire 114 &Fggong IS ct%ﬁégec?‘tor%%bﬁﬁa)( hiskedar 18 F4ir deiadans, 120) and

may experlenlfé‘l resultant friction. Mre specifically, wire
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out er sur f acxedfwifei guitel bar re0)deratid bstweeri the paist gliwhish Wiz W ieHEsYf rom wire
SIOOOI 116 t rHQéthm@'s'bo@l’ll‘lg)ean&Jag quide! €18, NTHIRS Wiret DI4trides aagtsuciab meobert i on of

' f d d 120 | t 118,
e 114 1S (el il P T eyerake ol 4¢ Rk Mdoplheg 115, a2
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deficienci esd’ar%Lget 1}2) wu%q‘a; &.K excessive drag on wire 114 (impacting, e.g., the tension of
wire 114 through air guide 118); and (4) a limited electrical connection (based on the
substantially one-point contact between wire 114 and fixed wire guide bar 120} for
detecting the integrity of a wire bond formed by wire bonding machine 1100, amongst

others.

[0012]  Thus, it would be desirable to provide an improved wire feed system for a

wire bonding machine ic overcome one or more of the deficiencies of the prior art.



3a SUMVARY OF THE | NVENTI ON [ 0013] According to a first aspect of the
present invention, there is provided a wwre feed systemfor a wire bonding
machi ne, the wire feed systemconprising: a wire supply; an air guide for
receiving a length of wire fromthe wire supply and providing a fluid
tension to the length of wire; and a noveabl e gui de nenber, wherein
nmovenent of the noveabl e gui de nmenber _.guides wire between the wire supply
and the air guide, wherein the novenerdt of the noveabl e guide nenber is
rotation, wherein the wire supply conprises a wire spool configured to
rotate in order to nove th n | f he wire supply to the air
gui de, and wherein the nnvgghﬁggégf@Ejﬁh%ﬁgﬂgﬁﬁhhﬂhe W re spool are
configured for simultaneous rotation. 4 [0014] According to a second

aspect of the present inventiqn, there_ i s provided a re.feed. systemfor
2 vire oMl macHi e it Bkt o s WRTeb R FP Ly et S PPESRd Aol y:  an
ai r gui dewfrefeddagaii f0f a avitCR@idigohadinee tHel wite e svétérd cobhpEkiytgad drire
providing a fluid tension tq the |e tF of wire; and a noveabl e gui de
menber . WHEPE: 71 AB\EHERR TSFOIYRE SRR B BTG oL Hieri5erPB AP EE Bet veen
the wire Suwpmnioand thehengh bf FibOmd aevabRr dulile maveabliergyindsemengr s
position%% such that . fhe ngveable ui de menber i.s above %%% an exit
portion ofetRAeaRiF @uidsyBPYOTnErdes: FEe REMeeR g e HuPy st Ay Sy

ext ends twhatid thbensRuRabbLE tgUndecabRNBEle nditbet 29 ra@fticAD tWherdd0tlid @freof t he
air guide where the air _guide regeives wire fromthe wre supply. .

[ 0015] AccBPRPHETIPESE # it cfpa@;?@eﬁgw {hEF &5 8HET 198t g feneihaf wires

provi ded fomithewireedppiy & ﬁﬂma{ro%ui@e, whd evhbeRdihe gndvastit peide ifeembat bl fheed
system co ri%kf%; aﬂyjreigug X; an air.%uide for receiving a |l ength of
wire fronihEPay 8 ceRfppss oh Rﬁt@VPH§ﬁ§ﬂ§ fluid tension to the length of
wire; and a noveabl e gui de nenber, wherein novenent of the noveabl e guide
menber gui des wire between the wire supply and the air guide, wherein the
noveabl e gui de nenber is positioned such that the noveabl e gui de nmenber is
below (1) an exit portion of the wire supply where the wire exits the wire
supply and-extends toward the noveabl e gui de nenber, and (2) an entry
portion of the air guide where the air guide receives wire fromthe wire
supply. [0015a] According to a fourth aspect of the present invention,
there is provided a



wire feed systemfor a wire bonding machine, the wire feed system
conprising: a wire supply including a wire spool; an air guide for
receiving a length of wire fromthe wire supply and providing a fluid
tension to the length of wire, the wire spool configured to rotate in
order to nove the length of wire fromthe wire supply to the air guide;
and a rotatable diverter bar, wherein rotation of the rotatable diverter
bar guides wire between the wire supply and the air guide, the diverter

bar and thei# re spo@brdgl foth &0oid SPeadf R prédeltint @RAUGereQ Biovidd a

- [0015b] Ac'cor?iegg to a fifth ES ect of .the res%nt invention, there is
provi ded WUHTe8 BERE 1 2 MEEhPHREIMEMATIIRG M WaS Wi SYHERACMEIFIBE! 2 P

recei vi ngsupblyea@ Bl ghidle (HORAENEgNEnMh bEwie fRaNdicntrd Applyl MEproddidga Wi re
feed systgm or,fee\%‘!‘n]gnm%r tothewre FOHOHES'E tool, the wire feed
system i nﬁﬂ“ﬂé’?%@“éo o lgng ﬁgwﬁ» LPPVghicHRdedPembEL, Vst dn ENEMEN Yngt h of
wire frogﬁh& h@o%ﬁmsl gslmpl!ngmaad%%a@vwgi fb@tvae_eg Ithi dvrirfgesm@' lf?_rhridothbf'agr gz?@gt h of
Wwre, an noveanl e 1 ae. nenper ,. e.gul.ae r el conauct] ve,
wher ei n nBGRRBATC BPVE Ee%‘ilﬁe‘as‘%erdw%ﬁé“%@ﬁﬁ%ﬁﬂgﬂit @OWB% FRASBEROThe wire
suppl y anig abhe @) bn exit @ertioh F ehewir Suppdy emeietth@virt ReityY eakd fpflyiMe member

is rotation, wherein the wire sypply . of the wire feed system conprises a
wire spootXign o dbe F{S’V?%’E%g\é‘ﬁgH‘eg}bﬁérmpo(zmémi%goqt‘@ Gt i \%B%dé from

the wire whppti diuidieadivesguted®om aRdvivh@ippiyn t he noveabl e gui de menber
and the wire spool are configured for sinultaneous rotation.
[ 0015c] According to a sixth aspect of the present invention, there is

provi ded [@oyd]re bondico@inmehi AErdCARRdt ioFithe pregentiitventdsn) didig ist grolidéds

~receiving wre and fotr bonding the wire to bon |HgS | ocations;, and.a wire

f eed systg”?éﬁ? fesh syermi g2 WiFeebq mtgHEa‘iki“}eeﬂl’foWﬂ??ﬁf CEUFN ORETHPE R FEEd

system i rmb%lgll APaid ghide EorSrepdtlivig adehgdl bf Fite d@nf B WikCRbpiyngd prdwedigi b of

W re, - andhud vt Beginale SRR Ahevihlc itk anBie perees cunaBet e,

wher Iei n rtwermlah &bl@fguidaanﬁiﬁl«i@a@i@esg\uiﬁéfbeﬁ&@bg}l’le guﬂep%ppw dnd thetanegndd he wi (r]I e

supply and the air gujde, .wherejn.the, noveabl e qujde nepper.js positione

such t hat™Vig@n Maﬁqabg@w@“@%%& Pgsiiang @éch(t&f)q g mys et TR ¢ he

wire B :Jpnl; Yelohel1pah beit bbﬂtign@gitﬁeswir@@pﬂl)f aherd R wir?@ﬁiﬁmb@ﬁ&%upgwahd t he ]

N T

sevent h asipectheafr dui rpde@®e Mirel frone tHeivare supplgr e i s provided a wre bonding

machi ne conprising: a wire bonding tool for receiving wire and for bondi ng

the wire to bonding locations; and a wire feed systemfor feeding wire to

t he wi rg [b?l’ﬁdi] ng t@(ﬂcordtrig&low' fo&;ﬂﬁ e}gﬁcsyisﬂq?mdsmﬁnwﬁnﬁgn,ahmb ﬁfpﬁumgd ¥, an

air guide fof receivi a.length of wre from W re supply and.

or ovi di ngYiE el FFERAST B Ve e el the WS Eeod sitiers cRBbESIBEE HiTe de

rrenbe[) i tshﬁpl%ﬂﬁdﬂ@éﬂ@ﬁbﬂfe_ @abngmﬁrgimb' ﬁ'oveeceimﬁt@raeieﬂgtnwfml orﬁfthe:] Wee

moveabl e gui.de penber. gui des wire between,the.wre su and. t air

oot do. i aod e o2 URET kiR wodimEret of Sith IoREh el R isH (e

\,\rrﬁveabl ﬁrgna@edia dredrly erm%xs: the lenth( df)\lvaaﬁemgi thep@ﬂi‘% kupplyofo ﬂollblaiﬁvgum; smglp)l y .
ere the w xits the wire su nd extends toward. t he. mveabl e gui de

menbor | | SRGAPE) AT CB e SIS FOfH oGO e PO g I GEE LI S FGRET ce

recei ves thé wite blipply fulibthwvair @uildpit Wivertditbar and the wire spool being configured for

simultaneous rotation.

[0015b] According to a fifth aspect of the present invention, there is provided a
wire bonding machine comprising: a wire bonding tool for receiving wire and for
bonding the wire to bonding locations; and a wire feed system for feeding wire to the

wire bonding tool, the wire feed system including a wire supply, an air guide for



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0016] The invention is best understood

fromthe follow ng detailed description when read in connection with the
acconpanying drawing. It is enphasized that, according to conmon practice,
the various features of the drawing are not to scale. On the contrary, the
di rensions of the various features are arbitrarily expanded or reduced for
clarity. Included in the drawing are the following figures: FIG 1l is a

front el evation of a conventional wi ré&?bondi ng machine; FIG 2 is a detail

Vi ew g}‘ Cff:ég@iin@ aqa@ﬂmf 't@fr@ﬁfﬂﬁdmgira\wp@lmﬁl?irmdiﬁgamliumeteﬁn‘ioﬂo(ﬂae igthl G 3
is a bloc jagramof a wre feed sysfemaf FI . . FIG 4 is
2 block df aurargre Boyeeplt e TEPLELabe At e cbirthion Shini RO T Ar y
enmbodi menio@imdnbef lees®rRhble RvRIBImhéibier guides wire betweer ks wive isSpply ldothk

di agram of. a H" re feed systemi. n ccord% ce.c\{vi t h _anat her . exenpl ary

enbodi nerd 849 Wgerﬁ}ne & ovierlrllg%trﬂ it@(ﬁmovga % guide member 1S rotation, Igfg%m Fs a

bl ock di agirasapply &f he ierefealsysiat @mMprRese 60t dpad eonfiguied/@troatah heder

exenpl ar ' i on; L .
P ytoeggged{h%eféggtﬁfoft&]fﬁ*e for %IQP:[ inr@Vs%B;tﬂ'yot@’ the air guide, and wherein the

moveable guide member and the wire spool are configured for simultaneous rotation.

[001Sc] According to a sixth aspect of the present invention, there is provided a
wire bonding machine comprising: a wire bonding tool for receiving wire and for
bonding the wire to bonding locations; and a wire feed system for feeding wire to the
wire bonding tool, the wire feed system including a wire supply, an air guide for
receiving a length of wire from the wire supply and providing a fluid tension to the length
of wire, and a moveable guide member, the gnide member being conductive, wherein
movement of the moveable guide member guides wire between the wire supply and the
air guide, wherein the moveable guide member is positioned such that the moveable
guide member is above (1) an exit portion of the wire supply where the wire exits the
wire supply and extends toward the moveable guide member, é,nd (2) an entry portion of

the air guide where the air guide receives wire from the wire supply.

10015d] According to a seventh aspect of the present invention, there is provided a
wire bonding machine comprising: a wire bonding tool for receiving wire and for
bonding the wire to bonding locations; and a wire feed system for feeding wire to the
wire bonding tool, the wire feed system including a wire supply, an air guide for
receiving a length of wire from the wire supply and providing a fluid tension to the length
of wire, and a moveable guide member, the guide member being conductive, wherein
movement of the moveable guide member guides wire between the wire supply and the
air guide, wherein the moveable guide member is positioned such that the moveable
guide member is below (1) an exit portion of the wire supply where the wire exits the
wire supply and extends toward the moveable guide member, and (2) an entry portion of

the air guide where the air guide receives wire from the wire supply.



FIG 7 is a block diagramof a wire feed systemin accordance with yet

anot her exenpl ary enbodi nent of the present invention; FI G
8 is a block diagramof a wire feed systemin accordance with yet another
exenpl ary enbodi rent of the present invention; and FIG 9 -

is a detail view of certain conponents of a wire bonding nmachine in
accordance with yet another exenplary , enbodi nent of the present invention.
DETAI LED DESCRI PTI ON OFTHE | NVENTI ON f1€017] As expl ai ned above, an inproved
wire feed system for a BRIEF DOSCRIPTIOBA THEIBRABINGSbl e in the processing
of sem conductor devices. Cenerally, as wre is fed through a conventi onal
wre feed system the wire contacts substantially one point of a fixed

Wi mr) edgui c[@()b@][ i E Ahdrirg@iiog irbést anderdo@dfrdinrtbe tf(glo&émg aitmleﬂx@mipmby

-enbodi nents of the resentlnvenlon an i.nproved wire fee t

el udes sl e SRR oA o DK (55 pay f 3t Al O

posi t i onegcorddizabadienon I:Iiractg:!dj ﬂhe viaatn)s Iehlates-oéft]’ieedl’awugl ate guri ‘d>e§RaIEh©nvm r e
froma wre spool hrou f the wire feed Sgﬁaﬁ}n

i npr oved WF FROFRESRJ %3‘}%‘? On?rﬁ?/ r?%lﬂ&}se ?Wéesoa@%?rzg’lltfar%ﬂpﬁp e reglfce he WI re
feed syst@nigyty. fnefudek Bndat Erawidg alilid foddwigg figeregnt i re circunferenti al |
(Le., 3600) outer surface of the wire guide bar for contact wwth the wire
due to the rotation of the wire guide bar, and (2) increasing the points
of contact between HGe! Wa Borikvhdie ofiarcenguiickel bére bahdiagynadhiuen ti ne
during a wire feed operation due to a strategic vertical position of the
rotatable wire guide bar relative to an exit portion of the wire spool and
an entry portion ofFiGh®isad detglivid®,of casdih torgpnicints Wi thopviregbont!ing meachine e

ar ound agojlr.l;gét \ntial portion of the rotating w re guide bar

[ 0018] Re the rotation of the wire guide bar, as the wire is guided
fromthe wire spool through the air guide, the wire contacts the wire

gul e b Becatoe e, QSSRGS AL MG, FoTLat ol Tt T

wire guide bar. In other words, as the wire is fed fromthe wre spool, it

is guided by the r t| n ui de r resul ont4 nuous, contact
bet ween points al o% tﬁég\ﬂn%‘é‘ﬁ%%agrﬂ ?bft@aswérlp%?fg %gl é"u%ccf)rd sd§/ ¢ur ved
out er surdxamplaof erhbeliméniof gt desebainvenBosh an exenpl ary confi gur ation of
substantially continuous contact along various circunferential points of
the rotatabl e guide bar reduces the likelihood of (1) excessive wear,
corrosion, or damageGte6 isfkebvtﬁckem@mdeofbanwire- fagd -systbmainy a@nelapa@ withof
cont act, %pﬁ%ab“'@g%ﬁ ntamEant transferredfromthe wireto
any one Y § ophef 15 PESTLITYE 98 . Furthernore, the rotation
of the wnre guide bar in a partlcul ar direction facilitates novenent of

the wire in that sane direction, thereby reducing the |ikelihood of
excessive drag on the wre.



[0019] As to the strategic vertical position of the rotatable wre guide
bar, for exanple, positioning of the wire guide bar (1) above the wire
exit portion of the wire spool and the wire entry portion of the air guide
(as will beV“ge8WMOIBEd in greater detail below with refETERIBETYNE GS. 5
and 6), or (2) belowthe wire exit portion of the wire spool and the wire
entry portion the air guide (as will be described in greater detail bel ow
with reference to FIGS. 7 and 8), tends to result in increased w apping of

the wire around a pordd G belot::lbeiag\ﬁ'bﬁ:%fQerg‘?eelaasrystel:nll_hh§chd§ﬁHé'vﬂﬂ Jegature, in

-tum results in increased Bomts cont act 1.e, nul ti-point” contact)
bet ween t he 20FHE SRYPIFHSHRO @eﬁtu?fd%e Brﬁf’e”éf”"%m 'given time during a wire
feed operation. Such an exe y configuration of a wire guide bar

strategical ly positiétfed hied 'fdlegramdaf\ewrﬁﬁeqdeqya?mdﬁa?cafd?w Y8%i%et porti on
of the W reafpenlexanslard; enbotilneyt ofdey pregdtt @fveritibg ai r gui de i npr oves t he
el ectrical connection (due to the nulti -point contact between the wire

and the wire gw de ba{q. &0k pet 85 rbmq)ftamelf@d@ggwn QécorsaienviiinbRNd f or ned
by a wire bon cribed in greater detail below

with refer eﬁ'(’ﬁoé etr ‘éfwﬁ"bégmg%vnﬁé? Brefeéf LSHURN: #8hal wire feed systens.
[0020] Referring to FIG 4, wire feed system 402 for a w re bondi ng machi ne
(not shown) i ncl udes FI&&-Wi'y @ daighppy of eergin, comiPprenispdi Al Wik e dianiasiine gui de
418 for receiatcdigange hmnngétmnofhewaxmpm;tle]ﬁbmmm rofthe pdedent- ikdkGtiand pr ovi des a
fluid tension to the length of wire 414. Simlar to the conponents of wre

feed system 102 descri bedpahous mtddrirreirebengeiNnveniion 3, air guide 418 of
wire feed system 402 may include capstans, a sensor, and an air inlet for

the injectigpraf pressutided &b dn e il dod wsfamaﬂoraqwé denHi8- Forthe

sake of clarity, howe nponents of al'r guide 418 aré not
represent ed MR 'Gdeﬂrab'ﬁd?tharpé‘m???é}? of P%‘B’F@Q%ﬁ?’eﬁﬁvlcﬁs t ﬁ@"%{'hwfe kenmpl ary
enbodi ment sfedfthrélgBSa chweBipndFuwire Headngystem. HletWieughtattwsulstgutidiinae @R, 122b
one sensor af%ﬁxe@me%ee%rmlaru.-@dgmg%ﬁm@ﬁe prcecpa.ﬁ'gseaﬂéeﬁslinléaeﬁb@ 3, the

i nvention i s not a con i nvention
my 1 el ude B TR E T OP S ST AHE CeIEEIEs MIRde POPH GER A 1 var| oty
conf i gur at | Ba¥sablarmidetrhesmbet ¢ o AR IMRsOved ssidtegicalydposlions! refptalde g0l 416 i s
confi gured fuie Bdrpingt bfecBledegduided 1HDWE: irfie d vaRGIpbol Afirodtdhr £h didduider &hd he Wi re

SUPPLY 10, 2o b Such o, e 56k BHSTERL ARG, ) istyd fsllee, @ moveadl e

gui de nenb r;(o rter at1on of diverter bar
420 gui des Wf gnange, oh e wdie ferchysiginrky. BongrAmPi i (Deutilizing fhe ¥¥Gol 416) and air
gui de 418. dAesumfereftial {e[ S6eF] 4uties swiatalefthd @irevgeitie warrier spptol withlBe avird ai r

gui de 418, gxif, 1r¥éOFoEalu9£‘ of%@%l’eeglab@%%maﬁd Yé?‘%n&?@ésiﬂb i pdid 6 cotlabie 414 1S

rel eased fromwre spool 416 and tends t oward verter gar 420, and

entry portigiveprdse ﬁﬁ@%g'ﬁt"‘é’retqjl‘@e fﬁ’ta"é(tg“ﬁﬂlt'@ﬁ M09 guiradecd PeePlitfei ves
wire 414 frdaminiarstategio okrtidd Gosifi@02hBaitatatAS @irk ignikis bdi nelatitecho dnaxit 420 and

wire spool @l@ntaqet h#’é sfod ér@canlénﬁr@tpsm& mh& am@md@ .regsna{ql iR Rvr&Pping i ofer t er
bar 420 and W re ength t hat extends

al ong a pl atﬁﬁwgﬁﬁéﬁgﬁ sé{%ﬁ%m'%ef’op Ondm‘cu %‘1)}3“{'% 'rﬁe?tu' 3%t he page of FIG 4.

As shown, wire 414 waps around wire spool 416 in a clockw se direction,
extends frofP18xit pBreErdng ‘ﬂ‘i(S‘Bat'OFs"féﬁﬁ WEGOYAR BRI i iy SUied oy t ends t o
entry portitoa witd 8pgol endligpabs eis gaidawritmwite tantatswhe evirb @nide hgr. t Bohusg i@t shown
in FIG 4, ot gmc%pt!&a‘?%ser'a{aﬁﬂgo% ot G;\Ibm@ Gitn k- anLEFe .%an?é?eni:éiOPE el evation

vi ew of vvlrefee syst e 602,

ed s 50
702, 802, 9% oﬁ"’“l*—*f’@ oger SL¥§f?"°er ‘éfs%e‘e&’t“? 9‘&?‘%/5’3‘" tH@*hB Y"P"dwséti'e W P%%éo and
wire 414 t Hetn thetwiredspoelt iviseguidat! he tepotlingl M8 anide dipvesstling ibgentd@@si n a

cl ockw se ddoﬁﬁat &éapee,«ap;%asr aibfy BY Sirk 3Rd gaﬁrsaa&sm@rre sdbaamfanelaum Sifer the
etween wre di verter bar

portion of b

720 waps, At AR AFS RISHEF 196 51 SaTBEOnrIIBAEn HERGR of i vers er
bar 420, arrgniinveusponided piond vagorse cipumferdntial pointe ntive fretatapleguide par ti on 416Db
to entry paeddcedthd IRGineaNba@] sxddimrieds, Babsioh? Or @dmayB b herwirepRidatbaal ong
the length of diverter bar 420 (either behind or in front of belt 430 as
viewed in FIG -4). This configuration is consistent throughout the
-various exenplary enbodi nents of the present invention illustrated in
FIGS. 4 - 9, and is represented by different |line weights of belt 430 and
wire 414 forte sake of clarity. 10023]Rotation of diverter bar 420 is
directly driven by a nmotor (not shown).



Alternatively, rotation of wire spool 416 may be directly driven by a

not or (not shown). | n another exanple, an-indirect notor coupling may be
used to rotate one or both of diverter bar 420 and wire spool 416. |In any
of these exWOEP®814090t h conponents (diverter bar 420 ERHURWSEHbol 416)
rotate sinultaneously in the sane direction (clockw se or

count ercl ockwi se) due to belt 430. The present invention is not limted to
belt 430, as diverter bar 420 and wi r&-spool 416 may be |linked via a chain
or any ot hertz yoﬁggozhtotg%mﬁggpgﬁe(g atbgigit Sfmoﬁtgrﬁﬁa Qragﬁér}erdeponll kfaki ng

feature. § Iverter enera rlvenﬁ%armtor to
rotate in aWE GLRWioSe PADY HCPPBH onipe wirg B‘di‘éﬂ H16 “f“%er PrevBR TR Y dtfeousl y
wi t h di vert edre paite 8&20n b pardicutdr odilevtios faditatexc tioeameni af the wire 4310at Sueh

cl ockwi se T gf.afid0mheddp %élﬁmﬁRPé)llkeﬁ‘rJo@d CRAMRESIWI L dhifle Rebe fed fromwire
spool 416 and QU|de 5 di verter bar 420 through air guide 418 and passed

downward to re b t QOl. 101 sh Fl ent ed as
912 in FI G @'31\@] ght H”B%E R, (0L PO o thelblap @ wild thids 385, 351

cl ockwi se dexaswls, @ﬁs'tfoa'ﬁﬂ |cifih&t%§ Qﬁﬂ?eh?ém agpvevihe airg eat postiear of the W"eguu de 418,
t her eby r edegdonghdttheewkd kdyl frod @htheexcqi®i e wilr imgdeattived fregréetet. deBdicause

di verter ba eIA\antiln ?eférgn?ttb I&QBS t‘SIﬁéﬁ? %9%’%%@%9}1% ﬁnrgg;u}Aﬁ&{bndﬂ)f\ﬂ% %ﬁé‘ bar 420

and wire 41: ircu e outer surface of
di verter baFF’O@Q‘(‘PdﬂF%Wﬁ Py ms’fhe 2% oifif'e éaw!hb? gescaRpdsip 8RR FE*5pool 416,
it is gui dedelby witotradrentg tdiFIGE. Tend Barterti2 @o ressitiint inmepsedweppitg nlbes cont act

bet ween poi RS arofhdPRGorthr &14.4%“@%%@%“%.5%%&9 felGreS HRSMARILA by curved
outer surface of diverter

t i al cont uous cont act
al ong vari oh@reﬁﬁepé’ﬁﬂ?se‘?f 8?ﬂt?°él(' epoT"H' §°'5tf cﬁ?q"i'@ ?%Veaﬁabé/ﬂ%a?d {(l}uces t he
| i kel i hood pfideRarat siweivengiare, dutiog rrogieonsd eneratiea§ocht ay ewelAYer bar 420 at
any one poi mnfglfratﬁ@rﬂf@.%re Juilie W= SifatetfRB NS poshidied\Bigher @F l0G@F iQSLIYA that t ern

that forms {hr?:)e%] tpg onarfr‘l[ I ?]/Pr%)lﬁléo entcptﬂg%hﬂpkuﬁ r%iﬁé‘é?rg?t?&gn\})%v\égm er bar 420

will be dis oun Ire cir Ter bar 420,

t her eby hel peeigret ernfegiphildue taiye MW zpoink ontash Aetwesit e ek aRddte Wre corr osi on.
These advanb@msarafoewi@ﬁﬁg sticeintegrih rad @ @re Lond feemadaby awse exrelngl machine

embodi ment S(ag |ILE!9edeg ERSEM grhﬁ%re&%é EOIFE r{(ul b tkadRd th BicFbER compared toMOT €

specifical ly, ctlon el 1hood of excessive wear,

corrosi on, Wvﬂﬁﬁ'ﬁéé"“?éeeﬂlsﬁ?rf‘%r bar 520, 620, 720, 820, 920 at any one
point of contact. [0026] The substantially continuous contact al ong various
ci r cunf er enfd@20] poi nRefewing i Tier £ evirebiaed aBEMatPofor ¥iie #endngenghie| i hood of
a build-up gt sKRhRRMLORBISWICs@ply (6 Came spail k16)cknd tair gatle 48 for ansf er r ed
fromwre 4?@%9:% Q% tﬂrb(? uﬁ&h% frgrfn vﬁr%rgp til”I@%n@b%@iEléseé ﬁlp@{enéigrpto 1IhQ ot her
words, any C agm ARt s

are transterred fromwre @‘L i's guided
by divert er 'epgp Qﬁ‘QWP 6\]41 | Sigpar fiedie ?W%ﬂ‘i%i’fd’ﬂﬁcfe?%ﬁ’s'@ﬁ‘t?Orzedeﬁ‘fr ®nf er ence of
di verter basabod@@ith rdleembyto IFet. 8, Rig gtide AlofniedeangysiemgiRimay indgsact of a

bui I d-up of .3ueh %%@:tws%ma'ﬂ@'%%lr H&Q&Qhé’-%&%rﬁgﬁﬁe&ﬁﬁmgﬁﬁﬁ'(§be%tr lnRy oughout
t he various exenmp nve trated in

G, - 9. St Shecior PESRI ! S PRueier BRe SPmeaBTE kel PHibaTore
bui | d- up of na oepresentaciivt BlGa#, @moneredthey Teoienentest indomvatious exerdlapert er bar 520

620, 720, 8gRbodRis &f%]ﬁgrﬁw@&ﬁ@é e@lthbughtm dapRaRemdecthoanrenw in FI G
4, diverter bar kl'y be

a t 0.
driven in a° e@?ﬁfnﬁ ﬁ@?’&g?}ﬁj"é’"‘é‘g ?ec ﬁegres?n\éesdu tq?g?l i ﬁé %Y‘le ret l%{nﬁ%@% wire 414
onto wire sipcuth de@figSilien o@@u%am iBveainemay G@Wé%i Y HPEnEIEPHERF: be
desired, fogensorangpli Qir ididls @S58 VSityl dbntidieatibed) Sdnevirad corsianens, efdewtede 414 or
to assist in other aspects of a wire feed operation. This optional

rotation pr[ |e | Wir& Qpb ﬁ%eetgko&eur@al%%te t.rh&dé/ratelnwgﬂ%xleﬁaa{ aw..-e
enbodi nment s present inventi on, i eh}g ? % de Mor e
speci fi cal I%/M fEﬂ"VE'Pt“érF HERY K29 9ddpt! 892"5'r E’i”b‘fl\%ﬁ dMHY8n in a

count er cl ockwiesle guide oteimoar fi.es ubteiablg drwﬂerhberﬁé@)uriﬁofaifon\nf figer®n par 4204, 914

onto wire S%Rﬁ% wird 614 B4BeePHB. wirdl dtbpialiley,, wif MRbitAk) bar aif@fie H30 Azny
optionally be _



-9.. driven in a clockwi se direction resulting in the return of wire 714,
814 onto wire spool 716, 816. 10028] Referring to FIG 5, wire feed system
502 includes a wire supply (i.e., wire spool 516) and air guide 518 for
recei ving amogpgioriotsf wire 514 fromw re spool 516. SPRT/USANHWBIGM re f eed
system 402 described above with reference to FIG 4, wire feed system 502
further includes rotatable diverter bar 520 confi gured to guide wire 514 -
bet ween wire spool 516 and air guide 3I8. As wire 514 is gui ded between

wire spool %@4@1‘% Fildbd Qé{bvgé?] é.iléspoﬁm% 48% 'gQ.Be Q%@%x& %Q&.&Sﬁfﬁbs the poi nt
at which wire 514 i's rel eased fromwre SE@E?’B andﬁixten t. owar d

di verter barfePsseTs JI5Posher Yidhrrs Sift 518PS é"(érﬁtsgoci' 0 end§ which air
gui de 518 rtwerdvggeral ber B0Aard @iy wiortien sijdm Fepbténts Belnomsamflmrfnwsguﬂever ter

bar 520 ands¥d fReisRQfre 21 GohoGRE &Rk 416. facilitate simultaneous rotation in
the sane direction (cI ockw se or countercl ockw se, as represented by the

t wo- headed fog i n Eg&a&%&h.v&&yﬁ%@z@ 9131 W,é%% %Q‘i’s‘{éﬂ sﬁersmgé.ma‘iel

Rot at i on of rive shovvn)
and, alter na'muwﬁsw,s oitier Phdiveser Fr‘t@"ﬁ@éd‘l'reﬂ%" B'ée't?r rbé" Oy‘aar’*. ven by a
not or (not ghetmihat ekiBORIiddigvepitrer substantBO perperpisiat tohatdofshecprgePEFIG t i S

above (1) exi sl Qi 51]46Qr39§ a?@fhr‘icﬁwﬁ@@ﬁﬁol 258n %%E@v:é@ J;r%cténl%ﬁéﬂd&s wre
spool 516 and ext ends t owa d|v rter 3@3 [g %fﬁ E rtion 518a
oF % r oui BT F GGG By it Ok 8B IBT AL s S PUIRATE Spool
516, resul t amgpasseswowpErhdo ewirebpedirglidolaingiuahdwa insfiBs#.amt Teafesgndadt #on  of
diverter basz%Chel @L@ﬁftha\%ﬁtseleaam OB Iof Wit HeBd sytentliorein tres. 4b@kd 520

above exit port RO o 5 90bo 48 80 CaLeX BOLLL A BARR @ ai ¢

gui de 518 (as rgpl% e sul of wire
514 around be'bﬁotﬁﬂémv"émﬂmﬁéﬁt"‘é'ﬂd B%twees'zwre( greolcAd Aras deten- tlah“éZOCkBr?fl guration
of convent i goglviseidiretidre asheay st @emabOcher@pthes entoth@r wardE| e p3tion dhibest W appl ng

feature. | Nkl i GoL ek NAGLERARCBONLS, B 4SORHBC bchhe Svonchl] L1 -

poi nt contac t verter iven tine
during a wi P¥4PR&b? BpierAtodhe ’GSETErPin"Eﬁf‘érbabf‘%océ‘ﬂ%WF R?F'Oalovér?g &4 Bar 520 in
rel ati on toexetds fipmrdxit guortibd @h6tatrcengntroytiopdn8a omtastsSdverterpbayviés at he

' ,gl ect [| Ca{) %ggg%.]bpao ctb'@ |éngthtcht%wg&érttsara@d mth&%a%r taef;owsﬂbém@@ 5g4 and
lverter ar or y a

i e bondt ot Viahih o 45 T FoiergiEe of ERRRert et E s SBEPRY wi th

" ref erence temid@mens)ofdhe prosarbinvention iftsimied ti 6ﬁ§|4 wisy andf ip Eqpresoriet g .

[ 0030] I N usgirerstit iR Weighto &t beIO30 Snd0mRes @l biytnélshreas clayty.a motor to rotate in
a clockw se direction, and wire spool 516 is driven sinultaneously with

di verter bagggp3g in ﬁotsdogcdf\mvéﬁer%arr@ﬁd 1ty b8 by 23or Sk Bnghrpckvi se

rotation of  w re BP causes
NPET t

and gui ded /Hggrr@ rgt'atlcgnan WiFSoSPERl 4 3‘6 9W‘?yatie d:regly dnven gy a mc:){n or (not shgv%?m 516

I'n another example, an indirect motor coupling may be used to rofate one or both of
diverter bar 420 and wire spool-416. In.any of these examples, both components
(diverter bar 420 .and wire spool 416} rotate simu!ta_ne‘qqély inthe same direction
(clockwise or counterclockwise) due to belt 430. The present invention is mot limited to
belt 430, as diverter bar 420 and wire spool 416 may be linked via a chain or any other

closed loop component that achieves the desired linking feature.

[0824] tn use, diverter bar 420 is generally driven by a motor to rotate in a
clockwise direction. Wire spool 416 is driven simultaneously with diverter bar 420 in a
clockwise direction via belt 430. Such clockwise rotation of wire spool 416 causes wire
414 1o be fed from wire spool 416 and guided by diverter bar 420 through air guide 418
and passed downward to a wire bonding tool (not shown in FIG. 4, but represented as
912 in FIG. 9).



- 10 - guide 518 and passed downward to a wire bonding tool (not shown in
FIG 5, but represented as 912 in FIG 9). [0031] The rotation of diverter
bar 520 in a clockw se direction facilitates novenent of wire 514 toward
air gui de 5%w®z20t0het0eby .reduci ng the likelihood of exc&SEHUHBIEITEH on wire
514. [0032] Referring to FIG 6, wire feed system602 is simlar in nost
respects to wre feed system 502 descri bed above wth reference to FIG 5,
with the exception of diverter bar 62@-being positioned further fromexit

POT Ui on_5160g6e1 © e15pARk B RIG AN ook AaLoR g FI G 6) ‘as

conpared to rte %’ Mor e S(E)emflcally,
wire feed sm%"ﬁﬁﬂ'ﬁ@?wir‘?\éﬂf&é@mvﬁ"r%"dﬁfﬂéi there W?"Pﬁb‘héﬂ‘i‘?"h%r ion 616b, air
gui de 618 f ekcesgheairay ogwite #eNgBhtack diveite it 420 soottinigr éhespotbt Bl6s (air

gui de 618 hauiagh Gidey HBCsL e@i@ mﬁé&al ,arera.ea%e.%h@au di.yeséef aBie #Quidi rectly
driven by a nptor_ (not shown to faC|J6|tate mcgﬂfg neous

rotation of SHfasept dyerigy lbar64§8 éﬁﬂthﬁn Y’%rd%ﬁ‘ﬁd‘l“eéi% s IPHBYBER PP d @i verter
bar 520 desaeniddsebly matnve dinertdn haefZ) eadingt o BitBuoUs, cogiavtebaiesen@ints620 i s

posi tioned gldpdiwkdais bda po‘ﬁn@b.eme ﬁé'sﬁbs&%él!y%n@é@btepgur’ﬁ%é er csmed b&16 and

entry porti ai.r sulting in w o] re 614
around a sug‘gq %‘ﬁ'laq‘f’b fig "iyo?fmgquoiﬁ %rﬁcg?ioﬁga‘r’ar%%c'r(ﬁ”nﬁep&%'%c%oﬁ%tsnw

di verter bardiveg®o bfaufrfton@ﬂuﬂﬁﬁm'éﬁllhﬂocbefrftxp%ﬂﬁ'%%@f SRR eorsjﬂ'%ﬂle f(‘5’16 (as

r epr esent ed divérdr It 48) attz@dBe béntf@Stttdct.i M EM@TW@EMLahEWweaMoapfidagn of wire

o4 around g 39 { P! gfraln%ﬁg béHlin B m%%%ré@sogwgﬂ{ 80nd GvdP pGop! uration

of wire fee resente s I’ ncreased wrappi ng
feature, nwﬂimersﬂlstrfbeem ﬂereuqdrther et sFcumirsgnea b AiveisT es439s theaky JEtPingi . e

mul ti - poi nt tocAintaet anyoehsee nmpad ef itk waarcbrdbveasioh e MhézaradGdtged amny Qi ven
time duri ngc&ﬁsﬂeﬁtethto%%up W@atnbl%nexanBEFyeQMdeWe%ge&f tﬁéﬂ%@ﬁt ﬂ'ger{tlbre

el ectrical connection escri be bel ow wi t h

ref erence t §ugipted 'Q)F‘G% @03%]7??{9 ﬁ%eé"fc?i'i"v@i?tr%q“dﬂ’&r°fér?0"'ﬁe@°a‘i:ﬁé?’§ﬁ5§)'edr| ven
by a notor tvearr cirabien,i a1 damegeoidiviede bhr58e.t $29n720a 1680, 2P @t epoale 6T s

driven simikémpeously with diverter bar 620 in a clockw se direction via
belt 630. Such clockw se rotation of wire spool 616 causes wire 614 to be

reg from W jehgsool Sifeptd-@ @&qtgyaoadeoxe&t Qﬁﬁoué%ﬁcmér%eh pints OUI de

618 and pas ownwar W re éPn own in 6, but
repr esent edoaf’é"egirzb?'"r‘f‘zﬁla@? r‘%"ces[Tb‘bi’»‘E?] Aaed qfé‘tbéfﬂq ”ﬁWé‘WPeﬁe gbar 620 in a
cl ockwi se dpmeesst bihniirf, add. )| rdnateasd romement140h any pre i®1n4 of cwactl omdivergui de 618,

thereby redygipng (Nsnbd k&hd, BAPortdmifanae st ¥R thGBRNYh Mie Oh4 as it is
guided by diverier bar 420 will be distributed around the entire circumference of
diverter “bar 420, thereby helping to minimize :any negative impact of a build-up of such
contaminants. These advantages are consistent throughout the various exempiary
embodiments of the present invention ilustrated in FIGS. 5- 9, more specifically, the
reduction of the likelihood of a build-up of contaminants at any one point of contact on
diverter bar 520, 620, 720, 820, 920.

[0027] As Tepresentied by the two-headed arrow in FIG. 4, diverter bar 420 (and
wire 'spocl 416 via belt 430) may optionally be driven in a counterclockwise direction
resulting .in the return of wire 414 onto wire spool 416. Such optional counterclockwise
movement ‘may be desired, for e)iampie, ‘to assist in the tension adjustment of wire 414
-of io assist in other aspects of a wire feed operation. This optional rotation principle is
consisient throughout the various exemplary embodiments of the present invention
illustrated in FIGS. 5 - 9. More specifically, diverter bar 520, 620, 920 may opfionally
be driven in a counterclockwise direction resulting in the return of wire 514, 614, 914
onto wire spool 516, 616, 916. Similarly, diverter bar 720, 820 may optionally be



WO 2010/ 014091PCT/ 1 TS2008/ 071690 [0036] Referring to FIG 7, wire feed
system 702 includes wire spool 716 having exit portion 716b, air guide 718"
for receiving a length of wire 714 fromw re spool 716 (air gui de having
entry porti Bi@2/Ra r ot at abl e di verter bar 720 di r ectPCYUSIDREHDY a not or
(not shown), and belt 730 to facilitate sinultaneous rotation of diverter
bar 720 and wire spool 716. 10037]Simlar to diverter bar 520, 620

descri bed above with reference to FIGS- 5 and 6, respectively, diverter
bar 720 i s RRIALED doBoRefroBlbf b ih e HenROS! difeOR 4! Elidirhalfird Ghofixi L
portion 716b of wire spool /16 and entry portion 718a air guide 718,
resul ting |ﬁ1ﬁﬁﬂﬁp|ng of wire 714 around a substantial portion of diverter
bar 720. In _contrast, however, to diverter bar 520, 620, diverter bar 720
i s positiond@028lch t IRefering th §iche| wirg ferd BYSRDT EPDIRCITGESR Wie SWPPYE (ipool 716
and entry poiré isidl 3ldfan@bir alibie g8 BE rebdiing JUERItDSIMIk] BNITBE Wife gover ter bar

720 bel ow exid BRet! L 1oh g&gm%& QLB L0, fuf BoLRs T ulor ease

wr appi ng of tiron of diver s’ conpared to
the confi gufe*&ﬂ ﬁbﬁ*ﬁ"biso%@ﬁWnW' rotiphie dvedel ki SPRAIGYeT EpPuieettted in FI G
3) . Thi s i n61ebaeenwigDfpotiCh16 @ad HiF @uidé B18. URdwirg 881U heidddnbatmehadreed poi nt s

of contact EloPseg JHH'a‘ir' g'uBQ ﬁé &%Bﬂnﬁr‘i )51&%&6%@&@"%%%0%@& @ \ggrevg{4tgr

bar. 720 at any given rin operatiaon, thereb é | nprovi ng
the electri as?f’offﬂ'l‘?e&fr? 6?\00 at IEI"“’B%9 W@’gﬁ'rﬁ’ﬁé‘ﬁr PR FPedYPOHPT bel ow
wi th refereftia mmeﬁhﬁthe):omt 4t0088]4dir guides®$ relieives wWigr Shafront 3@e isgoogener al |y

driven by asmt@di 530 il el Bads2B U WRE %b&ﬂ?%’m t%@etﬁiérrt%%du%'fb and wre
spool 716 is driven s nultaﬁeou

count er | ocRIAESHS & $ S irothosn ceeliite EsRTie¥ibne 1 ot ati on of
Wi re spool TRPEseuassbsthaitwvehatdd rgowen Fied 5T eiclivedprr ear S8 end Pitsspeaddi§ui ded by
di verter barotdi¥f dfhiverghoanispo guiredy dhSeranga p@ﬁ)sendatdmmhal to a w re

bondi ng t ool e(r{&ﬁJeHSh ver@e% & 515%33;%%%&%@” ed. %? %fg?ar ot Gh&n

100391The ro in a counter W se dire t|on
facilitates, %\éirrent of wire de 718 ereb

the I1kelih fex!?@%%%fvbé"éiéapswtw%&'f% | BaaopaL e R U5 G g,

wire feed s9fotierapr80 316 wherienyiledy!4 ienitsmuint snoeb@éwg exignds toward diverter bar
520, and {2) eniry portion 518a of air guide 518 where air guide 518 receives wire 514
from wire spool 516, resulting in wrapping of wire 514 around a substantial portion of
diverter bar 520. In other words, the positioning of diverter bar 520 above exit portion
516b ‘of wire 'spool 516 and entry portion 518a of air guide 518 (as represented in FIG.
5) results in increased wrapping 'of wire 514 around a portion of diverier bar 520 (as
compared to the configuration of conventional wire feed system 102 represented in FIG.

. 3). This wrapping feature, iniurn, resulis in increased points of contact (i.e., mulii-
point contact) between wire 514 and diverter bar 520 at any given time during a wire
feed operation. Such higher placement of diverter bar 520 in relation to exit portion
516b and -entry portion 518a improves the electrical connection (due to the mulii-point
contact between wire 514 and diverier bar 520) for detecting the integrity of a wire
bond formed by a wire bonding machine (as will be described in greater detail below

with reference to FIG. 9) as compared to conventional wire feed systems.

10030] I'n use, diverter bar 520 is generally driven by a motor to rotate in a
clockwise direction, and wire spool 516 is driven simultaneously with diverter bar 520
in a clockwise direction via belt 530. Such clockwise rotation of wire spool 516 causes
wire 514 to be fed from wire spool 516 and guided by diverter bar 520 through air



wire feed system 702 descri bed above with reference to FIG 7, with the
exception of diverter bar 820 being positioned further fromexit portion
816b of wire spool 816 (toward the right-hand side of FIG 8) as conpared
to di vert erwibasioprsiof wire feed system 702. More spe@CTiUgzps/arieshi re feed
system 802 includes wire spool 816 having exit portion 816b, air guide 818
for receiving a length of wire 814 fromwre spool 816 (air guide 818
having entry portion 818a), rotat abI eldi-verter bar 820 directly driven by
- 12- a notaor. t shown), and | t te si neous
otation of P BR g P goBia e vE° Sate B1¢h B PR 1 B0 di ver ter
bar 720 destarrdsededabo¥@ iniftth eference to FIG 7, diverter bar 820 is
positioned such that it is below exit portion 816b of wire spool 816 and
entry porti 803 18a ofheafotatigniotidivedikB bar B29Uh tiiclogkviise dveetippifadgiitaads wi re 814
around a subgtand fa#w.réomtewar@faudq mrmrmg@g %%Qcmng@ iRdiRGRNENt of
diverter bar 820 further from exi portlon 16b of wire spool 816 (as

r epr esent ed I PEE9 WEY to result in even greater wapping of wire
814 around a portion of diverter bar 820 (as conpared to the configuration
of wire feeEP&}%t em ReBrripg be ESefit wigp fepd system §02 is Fila i“ﬁ@qsé%wmﬁ)appl ng
feature, i nwirdifedd syshmnibtBddsiritied rdbber withn@fepmseth Pai biwithothe eabi@ator (| .

il L1 POE Nt 680 38 MRS Gufi BRI $iePal B0 ligry O ver

time during a wre

el ectrical EdtaTedts dh-(and s pf il %ié@(??"“’b%‘ﬁj TOrF"@F‘%raP%rr528é‘f ‘éﬁ“? 6@l ow wi t h
ref erence t systemG029)Morg S4BT dlp, wisefeed bystant 802 ibelude8 20rei spogy &M@ halilgy dri ven

by a motor L@ gdlcAtded, rbl@glﬁd&%%@ﬁrc Q&ng%n hroemré aqy fréifﬁ‘%r\é\‘sF@ol %npol 816
is driven si mul ta ock

i rect | on i PTG Ja et RO CER) GORAS VT A G0 B P ol 816
causes Wi r ea 8bipr tiept Isbdverd Fndoraiti3p do tapilele Sdtapenys gatatiend olrjveriervbart er bar

820 t hr oughg® 4naGtiedBod? E9s.and passed downward to a wire bonding -tool (not
shown in FI G 8 but represented as 912 in FIG 9). 10043] The rotation of

diverter in gnﬁg)r%to%ﬁérosmﬁ ee&hge%cgbbsmw&@%f&é&le&ﬁﬁemgv];arrent of

wWre 814to rd air_qui de t hereby reduci.n

excessi ve dTRyCoHRIWTLES 8‘15&*0"%6&2]“\?@‘ r]te‘S plexg e§'yg?r§é‘}?56%2’f Wi 5PoorBE 802 of
FIGS. 5 - Bandrapgpeotiibv 6fl8s ofraipgusiseitt. waliingf iouwrappoof of gire i eregndf di verter

bar 520, 62&bst¥rﬂi@|, &ach Bdaed phi 628, Shé ﬁiaé‘éilﬁeﬁt Mﬁ{:\}ehérabam%ﬁrih@rnfrw ative
to exit port| 16, 716, 816

816b o
bnd ent 1y pOIRART e, iRpsppo g 5 Bttt i MR dfpsubhdvet 1o 078
The pr esentgrﬁﬁ"i%feWPPW of WitRedér aroyng %W'qnl‘?hdt"@é?rtiﬁ” LG %&P'F‘P%T@ﬂ krthe
confi gur at | @Rfiguaiich idf wirs fded dedish G rddrabnibd @ MRVEADINS igéded wepbey (e. 9.,

ghe di vert %?t%r dn DBY r81PlAV ke Ghd e AN e S LoRcPRS! b @Flksve a
esired resy between wire 614 and diverter bar 620 at any given fime during a wire feed operation,

thereby further improving the electrical connection (as will be described in greater

detail below with reference to FIG. 9).

[0034] In use, diverter bar 620 is generally driven by a motor to rotate ina
clockwise direction, and wire spool 616 is driven simultaneously with diverter bar 620
in & clockwise direction via belt 630. Such clockwise rotation of wire spool 616 causes
wire 614 to be fed from wire spool 616 and guided by diverier bar 620 through air
guide 618 and passed downward to a wire bonding tool (not shown in FIG. 8, but
represented as 912 in FIG. 9).

[0035] The rotation of diverter bar 620 in a clockwise direction facilitates
movement of wire 614 toward air guide 618, thereby reducing the likelihood of

excessive drag on wire 614.



[ 0045] As expl ai ned above with reference to conventional wre feed system
102 represented in FIG 3, conventional wire feed systens typically

i nclude a nmenber (e.g., fixed wire guide bar 120) | ocated between (1) the
poi nt at whworomior4e91114 is directly driven (e.g., wr@CEHEBEPBAIIG) and (2)
air guide 118. That is, in many conventional w re bondi ng machi nes, the
wire spool is driven by a notor to pass wire toward the air - 13 - guide,
where a fi xed gui de bar contacts the-@ire between the driven wre spool -
and the air . e con 0 e n fixed guide
bar, an und S| r@bl e dr am"qu\MGr eri”%encedsysfé“ 14 "g”‘f%%"’% sg)’(f[%q?navmrgesul t ant
friction an@i petian Kb, ?\E:@W\‘?d?%gfot woeheng allmfé%mw Jﬁﬂlf’@'ﬁ%@l%tﬁs of the
present i nvest juide, hdviRg 2bBL pbikeh FuBagleroniiblaedivertsr pRVRahirect( airigen, by ot at abl e)
the drag i's ubShanhbah! ol &HYEE%, LAEOL biahnlNEES! B80Sl clbaba e Present
i nvention may | e vari ous erent r| ve configurations. Four

exenpl ary deid¥iresReet §8rati ons are now described. According to a first
exenpl ary drive configuration, the noveabl e gui de nenber (e.g., rotatable
diverter bal03dy be Smﬂﬁretqmgprtérr berefP0b§20adestrtbed abavhevite refetsade toddepl i ng or
the like causns st }‘éepeuwre@ sw&mfw&azmb@ nﬁdamaae.dalsmégaﬂd@mawpm.ohhe rot atl on

of the diver t qw? ?0 L it F}{Jrhon %TQtIJ \[/J er' spoof’#16m)d %rl:ltgt Hcrtl?n 9&8 O? a!r H%)IT‘?B li ke )

desirabl e tha? 'S no act 'poi nt cau riction

bet ween t he rwlmaemrrmmg ?flWetﬂﬁsaf@%ﬁmﬂuéﬂanﬁ'ﬁepﬂ‘?q”v‘é dﬁéﬁ%e’?ar |7§0 t He
rotatabl e dbsebitehovader) 1@diderich @af520, G20, diRvertéhCio:p 17dd RGpositiorad Seeronat iexenpl ary
drive confi %%%W SR ;ortt&?ﬂ%br & vﬁ.’épé?w ﬂﬁagd entr%h;%rt}% 83 BPQII’LT(&@.Yﬂibe

directly driven % e_causes the
-rotatabl e éﬂﬁ"d‘é’s‘ e?f dﬂ"&"?feb?r Jtzgtbé'aw et PAASe A 8Ri 27H GPT% PP i1 of the
Wi re spool spultshie invreagedspapdingmol wire. 7 Hrarduntl i @xtenyif givertlr dgf 720 @i on i s
Zilel | | redugggnggyedttg%er hfdukBn B cBMnt%Hé|dﬁref@ém%tem%%ﬁb%teh% @ld h' rd
npl ary i ve configurati.on,
cupay oy Bl T Oarst) WieRHED ek AP oPouH b SRR A G our t h
exenpl ary dmulfigoibrebitealy Betivean, wisen714nafidrdinstternbar G20 @baml diveg timeydupag @sed t o
rotate one @ire RQY BpSioh, h&eféayaa@bﬁhggme%dmab@hn@m {3 QviMbd GesSitRBlin

, P3047] Accog%gtgrgd&gl ge%“r, @jtmreqég or n'e ?’?bOdi ments of the present

i nvention he "dr ver om conductl ve material. The
conductive eri al may b i shed ni ckel ungsten
carbi de, titaMum cal'b ﬁ'sae&"eé%é‘ﬁf %é)t‘gg‘?‘ﬂe@g dg‘feéetl’y agpleriq '@5‘5?8]" G 9is a
det ai | ed vi ewntfcloglayiseafirectvonpon evre seepf 786 widrienbemeiangpusly with diverter

bar 720 in a counterclockwise direction via belt 730. Such counterclockwise rotation of

wire spool 716 causes wire 714 1o be fed from ‘wire spool 716 .and guided by diverter
bar 720 through air guide 718 and passed dowhward fo-a wire bonding tool (not shown
in FIG. 7, but represented as 912 in FIG. 9).

10039] The rotation of diverter bar 720 in a counterclockwise direction facilitates
movement of wire 714 toward air guide 718, thereby reducing the likelihood of

excessive drag on wire 714,

[0040] Referring to FIG. 8, wire feed system 802 is similar in most respects to
wire feed system 702 described above with teference to FIG. 7, with the exception of
diverter bar 820 being positioned further from exit portion 818b of wire spool 816
(toward the right-hand side of FIG. 8) as compared to diverter bar 720 of wire feed
system 702. More specifically, wire feed system 802 includes wire spool 816 having
exit portion 816b, air guide 818 for receiving a length of wire 814 from wire spool 816
{air guide 818 having -entry portion 818a), rotatable diverter bar 820 directly driven by



machi ne in accordance with an exenplary enbodi nrent of the present
invention including (1) wire feed system 902 and (2) conponents of optics
housi ng/ bondhead 904. The illustrated conponents of optics

housi ng/ bon#iecaw 0804 | ncl ude wire tensioner 906, w rePCHEMRIETEEND|I y 908,
ultrasoni c transducer 910, and wire bonding tool 912 (other conponents are
not shown for clarity). 100491Wre feed system 902 (of which certain
conponents are onitted for clarity) i-Ael-udes wire spool 916, air guide

918, d tatable d t t 9 4 bet
wire Sgoolroﬁi"%oa‘ﬁn(aoa%h\ﬁﬁ'aug@e%83%%%5‘:?{‘]"&3 ?E’WE%“% '%%!L V\Ad‘fe\%‘ er ga\r/veggo

and wire sp&dl agi@ire epgeitdier to facilitate simultaneous rotation of
di verter bar 920 and wire spool 916. It this exanple, rotation of diverter
bar 920 is §0e4&dt!y dmimern cmertar Pt defmibedsitovnyith HOSGEREW Fes. 914 ext ends

fromw re sgogle %ﬁﬁ%ﬂg pf:é:t%ﬁéd @Tc‘ﬂ'}&aﬁ Nk %Elg\ple%‘a Hori&Y b of RAL sppPsfnd

t hrough air qui downward to w re bonding

bei ng rout
tool 912. BaM e’B@rRﬂ’”@S@%"&%’r% & Goeiinga it vaRPings o W S5 AYET 8r di e 938,
whi ch i s noauttstdiia gogioh st diedrter orr $28a dihe pfaeerBet® of dieatdfl Lami20Jurdei drom

posi tioned g S4HIROEHen B Ml-—?&%ﬁs& 2s (é%rélemed"ﬁ\ail@l Eg)qgndg‘}g}esul[ 044 Det ecti on
system 932 is utili zed g ect t bal |

bond 934 1 BFABUVEYPTE! WS BHooR P etercber Boi L oA bend +
ref erence t eonfigusatipnr ofanirs feedeswgierarAp2 aemyerdiige it ElGo7)- t Hés ipgreasedvrappioent i on,

Lhe igggr easgdtu&oi.m%.&x Qlésuﬁ@mfaﬁ{el r DRdrMREN pihtE ©f ShthcB ., mpbwﬁimtadﬂ)verterf
ar i mp s the tri 0 [ e rity o

wi re bond 95%"3 ,"“"Feem(r;‘eser‘iI Ve@g ba?%?%%P%Ay Jd&'ep'? 'éng??% E‘)'ngc ;a “sﬂtggééa %%E&}g

connect ed oWe@hleﬁﬁhafeWP@"mﬂdfhe SeatfipAl eonnstionbpe Wil *@@23‘%’@ B9, | n order
t 0 conpl et eddtlieb&dw @it tef@arde @bt ®).a signal for the purposes of detecting
the integrity of ball bond 934, detection system 932 may be connected on

its other sf zgl a pat @seAvaéPtelabSroleQbéﬁé%ll?Qﬂmr@rH Mt Bite .fn@r exanpl e,
éjal) d\é\n rgigsei%%lnt Gk%éeaglpec%%) ahd &vg& SP°°\r4§% ] dn\lg% suméoggolusgé wnght cﬁv er (3) ai r
present i nve#t&28n ¢ §ow@rclqckwez ditection vigrsh S89- oﬁuwaowereockwse Frotafion afnd may
i ncl ude anywpd beo! PstdaueE wpatshs 16 esish omgwirenspobiss 16 @ad gadedchyosetted oop

¢ ggght | 0[3095??8126 ot Sair JRtlSHBI0R BY%RL Aty BEDIRe BorindE AR the
|n FIG. 8, but represented as 912 in FIG. 9)
[0043] The rotation of diverter bar 820 in a counterciockwise direction facilitates
movement of wire 814 toward air guide 818, thereby reducing the likelihood of

-excessive drag onwire 814.

10044] Wire feed systems 502, 602, 702, 802 of FIGS. 5 - 8, respectively,
represent only four configurations of diverter bar 520, 620, 720, 820 mounted ina
strategic vertical position relative to-exit portien 516b, 616b, 716b, 816b of wire spool
516, -616, 716, 816 and entry portion 518a, 618a, 718a, 818a of air guide 518, 618,
718, 818. The .present invention, ‘however, is not limited to any particular
configuration, and it is understood that the moveable guide member (e.g., the diverter

bar) ‘may be provided in any desired position to achieve a desired result.

[0045] As explained above with reference to conventional wire feed system 102
represented in FIG. 3, conventicnal wire feed systems typically include a member (e.g.,
fixed wire guide bar 120) located between (1) the point at which wire 114 is directly
driven (e.g., wire spool 116) and -(2} air guide 118. That is, in many conventional wire
bonding machines, the wire spool is driven by a motor to pass wire toward the air



circuit formed by the above-descri bed connection paths. Qualities of the
signal are then evaluated to determne the integrity of ball bond 934. The
i ncreased points of contact between wire 914 and conductive diverter bar
920 of wir ewioetl/og4pst em 902 of the present invention BCBWEWES Y% ncr eased
el ectrical connection as conpared to conventional wire feed systens and,

t hus, connection path Dis inproved over a simlar path in conventional
wire feed systens. [0053] The gui de nerBers (e.g., diverter bars) of the

vari ous exe | ar ITEI’I'[ resent. | nventj.on have

T Lot at ed R! M B TP e g i BERES APt BF CriRe Bed At Mevent i on,
however, i san@tidé. mhﬁewetmmacogiapfééorﬂ@nbélpngjfth%wdmrdﬂlbéulaavn®si@ie For
exanpl e, theragi ﬁﬂ)ﬁfeﬁénc&f @ &hmgét@re tb@le rebuithhteritdoh @anfl @Rdiksy aterainyf t he
g_{:ﬁ?g\r/]; Iamégcg }:e:_ﬂ%ﬁ % Xl.law en?boalrrﬁ;ma ”of%r E%eeh% Fl(fen |Qnanbetc%1l%§ fhe! 4*“'(1%%&%[1?3 ;Oby
t he divertefs rb%meafd%u(e%growm,ltﬁ)eoﬂxam%w@wnwzomwehego - 15 - the W re

bondi ng process. Mire specifically, a diverter bar having a particul ar
di anet er Maj0WAS]sel edt iedndepstocd thitriee Preeeht dwsitiom riay icudetveriaus tdiffemnt

gohrrpl ement ) dﬁJ%ecoﬁﬁ)dulrdtle& efz&ﬁ%&erﬁm dfifeeco L@atﬁpoog}e msde@&m&che shape and/ or
ehavi or

(i the
et L on hASE A T e Bpat S cranr e deorrians BysbeRbeEike: (o a
bal | bondi neptaipres gdivertan tar) may prodirebtyndriven) by Benrasarowherg @ b@btamp!'@ othe wire
feed systemud @Gée@?d%dwﬂﬁélﬁabﬂ tBY rdi@ed pRbAdalvEn R relahar oft.tuepeiser@f pat re

bondi ng sucph, ag. 4, f.0L ?3?3#9? d’Easucqlgae %@ﬂé“igjsod%ﬂa?%i-tﬁéﬁheré o%oﬁ!a&hough the

invention isTllus escri 0 speC|f|c
enbodi nent s pm@’fh@aqsmé'i'ﬁﬂwb 97 the ko)t befwnen dfadrive gneseber |('m”t*~°eaxafft9}et ¢ details
shown. -Rat hesive nmé@hbed isstherpaathble altviemst Sbambahdlige aegeaidé. nAddheinged aiskentM t hi n t he

scope and r@)%gﬁiaﬂ)c dm%o\r{ﬁdu%gé lﬂg V\LrQ%u;ﬁ:JIya er? ﬂ@%lrg\”sbm%aﬂme&tlyng from

the inventio
rlven by a motor, where a belt coupling or the like causes the Totatable guide member

to be rotated in tandem with the rotation of the wire spool by the wire spool motor. In
this example, dragfiriction is still reduced by the rotafion of the guide member.
According to athird exemplary drive configuration, -each of the guide member and the
wire supply may be driven by -independent motor systems. According to a fourth
-exemplary drive configuration, an indirect motor coupling may be used to Totate one or

both of the moveable guide member and the wire spool.

10047] According to certain exemplary embodiments of the present invention,
the diverter bar is formed from conductive material. The conductive material may be,
for example, polished nickel, fungsten carbide, titanium carbide, steel, stainless steel,

eic.

[0048] FIG. 9 is a detailed view of certain components of a wire bonding
machine in accordance with an exemplary embodiment of the present invention
including {1) wire feed system 902 and (2) components of optics housing/bondhead
904. The illustrated components of optics housing/bondhead 204 include wire
tensioner 906, wire clamp assembly 908, ultrasonic transducer 910, and wire bonding

tool 912 (other components are not shown for clarity).

10049] Wire feed system 902 (of which certain components are omitted for
clarity) includes wire spool 816, air guide $18, and rotatable diverter bar 920
configured to guide wire 914 between wire spool 916 and air guide 918. Belt 930 links



- 16 - Wiat is d ained: 1. Awire feed systemfor a wire
bondi ng machine, the wire feed systemconprising: a wire supply;

an air guide for receiving a length of wire fromthe wire supply and

provi di ng awldaio®i4tinsi on to the length of wire; and PCI/US2008/071690 a
noveabl e gui de nmenber, wherein novenent of the noveabl e gui de nenber

gui des wi re between the wire supply and the air guide, wherein the
nmovenent of the noveabl e gui de menber #*s rotation, wherein the wire supply

conpri ses a yhh& HPS {mﬁa %ﬁ%t@e{h@%ﬁc.mgxeog.m{anéoqs ot € | ength of

wire fromthe wre su%yy e ai noveabl e gui de

menber and t9HEMSE; haE 9 witg 3pogl 1P éﬁg‘&dexlaﬁ'f"esfqiﬁﬁ'f”f ﬁg'ﬁ?f?r ﬁ’@f%ﬁol Bn.
2. The wi r e diretiyl dsyesit lgna wbtoc (rdt whdlwn).wher ei n t he noveabl e gui de nenber is a
di verter bar. 3. The wire feed systemof claim1, wherein

rotation of Iown]rmveazmeemthéﬁdsnmﬁawre ispootl B Tee4rdl Hesl BloNE fotdiybla din@Her .

pri y re ohess) anx%grdgyoéw G s uinBER, Shdhol B 1480nho 1415 de%crnﬁmgpool i's

claim1, fulthéiz CWP% P¥yisdormed on disrrf §af ebsamrongysier q‘?eg%WB'a*bee gui de
menber and tnfvaniad tesubpiond ot egatdrer 940t HendfyhelBOIid pdsiibhatigorssuppdrt aneous

rotation. hedblocklaoM re feed systemof claim1, further
structure 942 (e.g., heaiblock’ 942
conprising a chain C(()n |gured to }Mnk t he noveabl e gui de nenber and the

R el e R L .

conpri si ng: {e.g.. ball bond 934) formed by the wire bondlng mach:ne As expialned above with
teference tothe various exemplary -embodiments of the present invention, the
increased points; of contact .between wire 914 and conductive diverier bar 920 improves
‘the electrical connection for detecling ihe integrity of wire bond 934. As represented in
FIG. 9, deciection system 932 is connected on one side to, for exampie, heatblock 942
via path B. I'n order to complete the circuit and obtain a signal for the purposes of
detecting the integrity of ball bond 934, detection sysiem 832 may be connected on its
cther side via path A to a conductive component such as, for exar_np!-e, (1) wire spool
916 via path €, (2) diverter bar $20 via path D, (3) air guide 818 via path E, or (4) ‘
wire ctamp assembly 908 via path F. The present invention is not limited to connection
paths C, D, E, F,-and may include any other path or paths resulting in the desired

closed loop circuit.

[0052] I'n use, detection system 932 sends a signal through the closed loop
circuit formed by the above-'described connection paths. Qualities of the ‘sig'n'al are
then evaluated io determine the integrity of ball bond 934. The increased points of
contact between wire 814 and conductive diverter bar 820 of wire feed system 802 of
the present invention provide an increased electrical connection as compared to
conventional wire feed systems and, thus, connection path D is improved over a similar

path in conventional wire feed systems.

[6053] The guide members {e.g., diverter bars) of the various -exemplary
embodiments of the present invention have been illustrated having substantially the
same diameter. The present invention, however, is not limited to a guide member of
any particular size. For example, the diameter of a diverter bar of the wire feed system
of the present invention may be less than or greater than those illustrated to achieve a
desired bending or shaping of the wire as'the wire is guided by the diverter bar during



a wire supply; an air guide for receiving a length of wire
fromthe mnre supply and providing a fluid tension to the length of wre;
and - 17 - a noveabl e gui de nenber, wherein novenent of

t he noveabl wogoisgietottenber gui des wire between the mnr€C§GEEPVm¥ﬁH the air
gui de, wherein the noveabl e gui de nenber is positioned such that the
noveabl e gui de nenber is above (1) aqgﬁxit portion of the wire supply
where the wire exits the wire supply d extends toward the noveable guith

menber; and tr(eZ\)nre-?llsbneuﬂé rpsbo&@r tnndaéﬂsgf&uf&dnge Bdiverigt bstenavig agatibabitmgul de
receives wre fromt

for a wire 6noaﬁ CPE selectedefﬁr a wire %%e%psv\\ln&em tF coud\teract (or comBIemgntg %e%ortlﬁg eﬁ&g system
suppl'y; that the wire spool haﬁoalfhe Fdj‘ai’etj@‘df%rbe?‘@d%l('\ﬁ n’@o‘&""ieé"l}ndlf ﬁ"ed‘l"rewl re from
the wire supply and providing a fluid tension to the length of wre; and

a noveabl e ¢aisdle nenBérougintiier piesentrinventien thaobeen hisiaiecc alyl desgiiede nenber

gui deﬁ | wre. h@]&rwee\nh tQBeits 8 pal B&ldmgada,erawen &l Hot gmuéaememer BidrRxdniie,
novea e QUI

t he vea bl uide nenber is
bol ow ( 1) ateci PRoeEg osrh BISH e P ook B e i T P PR o o
supply and exheasdior exsmpled wetge paviealoperalipns.de nmenber, and (2) an entry
portion of the air guide where the air guide receives wire fromthe wire
supply. [0055] Althougl® theTinesntion & ifueskaled psd enciitfed dleaimwith refdrencei n t he

noveabl e gu't&’?pegﬁcfrpr%odlnﬁen{sortﬁgeﬂvérﬁjgrms%'ﬂgl%ﬁlhéd/ ﬁ) t@ﬁfﬂﬁﬂ’e& éI‘J)the detalls
10. Awre feed systemfor a wre ondlngrgrra0| the wire fe saystem

conpri si ng: sréo% r ﬂ%eﬁﬁﬁi'vsl lﬂ%q:fl?aiitcwa néayvae adgﬂ%glie deta:ls W|th|n the scope an

range of equivalents of the claims and without departing from the invention.



an air guide for receiving a length of wire fromthe wire supply and
providing a fluid tension to the length of wire, the wire spool configured
to rotate in order to nove the length of wire fromthe wire supply to the
air guide; and a rotatable diverter bar, wherein rotation
of the rotatable diverter bar gui des-vir-e between the wire supply and the
air guide, the diverter bar and the wire spool being configured for

si mul t aneous rotation. - 18 - 12. The wire feed system
of claim10, wherein rotation of the wire spool is directly driven by a
motor.  Whatis Claimed: 13. The wire feed systemof claim 10, further

conprising a belt configured to link the rotatable diverter bar and the
Wi re spool together, therweby féacsisidrafomngwiierhont engeoachingttat vore. feed

14. The w [8 feed systemof claim 10, further conprising a chain

confi gur ed*td YIM'YNE rotatable diverter bar and the wire spool together,
thereby facilitating sinultaneous rotation. 15. The wire
feed system of cl aiarwit®supier ein the rotatable diverter bar is positioned
such that the rotatable diverter bar is above (1) an exit portion of the

wire supply where tRe,;Wbige f feteiling aMeh§trSeRRlY fraRti@xtignssdipurd d t he
rotatabl e diverter bar, and (2) an entry portion of the air guide where
the air @RHENE&IMIY BN @ Pedendthef Witce 28tippl y. 16. The
~wire feed systemof claim10, wherein the rotatable diverter bar is

posi tioned such thatmbh@bloyaiiabhanbliry amkadin basvehrnbef the mbyestle gxide-

portion of the wire supply where the wire exits the wire supply and
ext ends TBRBRGT SHdes BTEPatyaendns atcesurly and e o guidk! wie Rl RSt ¢ he
ai r gui def Weemevedide guideguedber isoeiaties, whereir thenwirésupply eospppdsya wire

17. Th 1 f . I 1 I ; ol b
< for meaPtdsaiiSnaY £ PRl i BbiRo!ov L Rhbf Sk kPGS Kighpln DO
machi ne ¢herpirigsidegand wherein the moveallegiufde memdengnd b wirgspe@d@stving wire

and for bordings FiISiMlisdoRsRoRELAY | ocations; and

2. The wire feed system of claim 1, wherein the moveable guide

member is a diverter bar.

3. The wire feed system of claim 1, wherein rotation of the moveable

guide member is directly driven by a motor.

4, The wire feed system of claim 1, wherein rotation of the wire

spooi is directly driven by a motor.

5. The wire feed system of c]aim 1, further comprising a belt
configured to link the moveable guide member and the wire spool together, thereby

facilitating simultaneous rotation.

6. The wire feed sy'stem of claim 1, further comprising a chain
configured to link the moveable guide member and the wire spool together, thereby

facilitating simultaneous rotation.

7. A wire feed system for a wire bonding machine, the wire feed

system comprising:
a wire supply;

an air guide-for receiving a length of wire from the wire supply and

providing a fluid tension to the length of wire; and



a wre feed systemfor feeding wire to the wire bonding tool, the wre

feed systemincluding a wire supply, an air guide for
receiving a length of wire fromthe wire supply and providing a fluid
tension to the length of wire, and - 19 - = ~a noveabl e gui de

nmenber, the guide nenber being conductive, wherei n noverent of the
noveabl e gui de menmber guides wire between the wire supply and the air
gui de wherein the novenent of the noveabl e gui de nmenber is

rotation, wherein the wire supply of the wire feed m [ awre
spool configured t8 Poveable ?WB‘gFﬁeé_’?obetrow Ve mt‘éeqnsrﬁt;%/f?\tﬁjgfm‘\%‘\%rggr (A0 e
}[Mhl' e .SUplﬁﬁéfnﬂie?} ddit&sa.hil’“? geHV\C&S tfaéldrimpaiyr’artdl”tdae v atd, eviipreiddhewmbepblend
e wre spool are confijgur ol _Si I ' - i

19 The. GEPETBEREFRG RRCAIFG b CraiE rhOCRly ke A s above () gt |
E ys_I:I em f (pbrthmnifttbe iwig dupelyoqubériettiie efiregexiiisrtbe binecdupeivrend exderdy towardhee

ondi ng nmachine, the . . te Wl j i j a
porti on 1o PE s pREREE ORI ERFATAD) DB 5t Ghak wiekduigt geied
Wi re bondéswivesedhd fremoheotied sUPPY- wherein the noveabl e gui de nmenber of the
wire feed systemis a diverter bar. 21. The w re bonding

machi ne of claim 1& wheygird rdli Rkicph féHa Wire bonYiAg hachgis, diee waraliesd i s
directly driven by a notor. 22. The wi re bondi ng machi ne
of cl ai mMSYBEMERMRISNY ot ati on of the wire spool is directly driven by a
not or . 23. The w re bondi ng machi ne of claim 18, wherein
~the wire feed syst enwikelstifdy; conprises a belt configured to link the
noveabl e gui de nenber and the wire spool together, thereby facilitating
st mul taneous rotat 'aR biir guide for receiving a length of wire from the wire supply and

providing a fluid tension to the length of wire; and

a moveable guide member, wherein movement of the moveable guide
membér guides wire between the wire supply and the air guide, wherein the moveable
guide member is positioned such that the moveable guide member is below (1) an exit
portion of the wire supply where the wire exits the wire supply and extends toward the
moveable guide member, and (2) an entry portion of the air guide where the air guide

receives wire from the wire supply.

9. The wire feed system of claim 1, wherein.the moveable guide

member is formed from conductive material.

10. . A wire feed system for a wire bonding machine, the wire feed

system comprising:
a wire supply including a wire spool;

an air guide for receiving a length of wire from the wire supply and
providing a fluid tension to the length of wire, the wire spool configured to rotate in

order to move the iength of wire from the wire supply to the air guide; and

a rotatable diverter bar, wherein rotation of the rotatable diverter bar
guides wire between the wire suipply and the air guide, the diverter bar and the wire

spool being configured for simultaneous rotation.

11. The wire feed system of claim 10, wherein rotation of the diverter

bar is directly driven by a motor.



24. The w re bondi ng machine of claim18, wherein the wire feed system
further conprises a chain configured to link the noveabl e gui de nenber and
the wire spool together, thereby facilitating sinultaneous rotation.

25. A wire bonding machi ne. conpri si ng: a wire bonding tool
for receiving wire and for bonding t hé8vii re to bonding | ocations; and
awire feed systemfor feeding wire to the wire bondi ng tool, the Wre
feed systemincluding - 20 - a wire supply, an air guide

O coelving 2 Lengtn el frekhALihPoltibfn AR AN AVIthagR 1 ul d

tension to the length o e guid
menber, tsheclgsidutectivedrinen Ihean”g:'t@lonductl ve, wherein novenent of the
noveabl e gui de nenber guides wire between the wire supply and the air

gui de, 13, WASLSHR: ﬁe@@s??ﬁéﬁ?—@l’@aﬁph@iefu%@p%mbﬁaﬁ@é'ﬁeltoned such
that the noveabl e gui de nenber i s above (1) an _exit portion &g the wire

suppl y wiserigurpe teviple thexotatabledivgrier kangad\ha wirespeehiggetsiaing ¢e
noveabl e rgiiidandremiefancaidrdt@loran entry portion of the air guide where the
air guide receives wire fromthe wire supply. 26. A wire bondi ng nachine

conpri si ng: ondi ng tool . f receivin re. and for
bonding the wire tc}4bona-ihﬁd‘”fe\t,)\¢c‘?§§isé§ﬁt§m ghgleim !10 farthef compr15|9g a chdin

configured to link the rotatable diverter bar and the wire spool together, thereby

facilitating simultaneous rotation.

15.  The wire feed systém of claim 10, wherein the rotatable diverter
bar is positioned such that the rotatable diverter bar is above (1) an exit portion of the
wire supply where the wire exits the wire supply and extends toward the rotatable
diverter bar, and (2) an entry portion of the air guide where the air guide receives wire

from the wire supply.

16. The wire feed system of claim 10, wherein the rotatable diverter
bar is positioned such that the rotatable diverter bar is below (1) an exit portion of the
wire supply where the wire exits the wire supply and extends toward the rotatable
diverter bar, and (2) an entry portion of the air guide where the air guide receives wire

from the wire supply.

17. The wire feed system of claim 10, wherein the rotatable diverter

bar is formed from conductive material.
18. A wire bonding machine comprising:

a wire bonding tool for receiving wire and for bonding the wire to

bonding lecations; and

a wire feed system for feeding wire to the wire bonding tool, the wire

feed system including
a wire supply,

an air guide for receiving a length of wire from the wire supply

and providing a fluid tension to the length of wire, and



awre feed systemfor feeding wire to the wire bonding tool, the wire

feed systemincluding a wire supply, an air guide for
receiving a length of wire fromthe wire supply and providing a fluid
tension to the length of wire, and a noveabl e gui de nenber,

t he gui de nenber being conductive, whéPein novenent of the noveabl e guide
menber guides wire between the wire supply and the air guide,
wherei n the noveabl e gui de nenber S positioned such that the noveable

gui de member is bel ow (1 n‘ffg’ L b g%{rﬁﬁser?ogerO he qLﬁde me?néeg-pg% rélé'gfﬁ.ﬁ[.&

wire exits the wire supfly°% ovar
and (2) an entwhergiomhéovementt of biee mioveghie deldmmbemldﬁsrwgalbdmeﬂadéﬁves

wire fromthe VWI— §Jp HpgAdythe air guide

wherein the movement of the moveable guide member is rotation,
wherein the wire supply of the wire feed system comprises a wire spool configured to
rotate in order to move the length of wi‘re from the wire supply to the air guide, and
wherein the moveable guide member and the wire spool are configured for

simultaneous rotation.

19. The wire bonding machine of claim iS, further comprisihg a
detection systém for monitoring the quality of a wire bond formed using the wire
'bondlng machineg, the detection system deﬁnlng a signal path mcludmg a portion of

wire and the moveable guide member.

20. The wire bonding machin‘é of claim 18, wherein the moveable

guide member of the wire feed system is a diverter bar.

21.  The wire bonding machine of claim 18, wherein rotation of the

moveabfe guide member is directly driven by a motor.

22. The wire bonding machine of claim 18, wherein rotation of the

wire spool is directly driven by a motor.

23. The wire bonding machine of claim 18, wherein the wire feed
system further comprises a belt configured to link the moveable guide member and the

wire spool together, thereby facilitating simultaneous rotation.

24.  The wire bonding machine of claim 18, wherein the wire feed "
system further comprises a chain configured to link the moveable guide member and

the wire spool together, thereby facilitating simultaneous rotation.
25. A wire bonding machine comprising:

a wire bonding tool for receiving wire and for bonding the wire to

bonding locations; and

a wire feed system for feeding wire to the wire bonding tool, the wire

feed system including



-20 -

a wire supply,

an air guide for receiving a length of wire from the wire supply

and providing a ﬂuid tension to the length of wire, and

~a moveable guide member, the guide member being conductive,
~ wherein movement of the moveable guide member guides wire between the

 wire supply and the air guide,

wherein the moveable guide member is positioned such that the
moveable guide member is above (1) an exit portion of the wire supply where the wire
exits the wire supply and extends toward the moveable guide member, and (2) an

entry portion of the air guide where the air guide receives wire from the wire supply.
26. A wire bonding machine comprising:

a wire bonding tool for receiving wire and for bonding the wire to

bonding Iocatiéns; and

a wire feed system for feeding wire to the wire bonding tool, the wire

feed system including
a wire supply,

" an air guide for receiving a length of wire from the wire supply

and providing a fluid tension to the length of wire, and

a moveable guide member, the guide member being conductive,
wherein movement of the moveable guide member guides wire between the

wire supply and the air guide,

wherein the moveable guide member is positioned such thaf the
moveable guide member is below (1) an exit portion of the wire supply where the wire
exits the wiré supply and extends toward the moveable guide member, and (2) an

entry portion of the air guide where the air guide receives wire from the wire supply.



