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FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to wire feed
systens awmd,20omoreodparticularly, to inproved wire feed SPsrarssolBoricss re
bondi ng machi nes. BACKGROUND OF THE | NVENTI ON [ 0002] I n the processing and
packagi ng of sem conductor devices, wire bonding continues to be the
primary met hod of providing electrical;interconnection between two

| ocations within a package (e.g., between a die pad of a sem conductor 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

| ocatt ons WARRHEPEREHEA i GURRAE CAARE BRI FRh W BEREIT

machi nes (e. g., |ng nac I nes Ing machines

typically include a wire feed systenMMHINéedi ng a wire on a wire spool to
a bond head of the wi re bondi ng machine. The bond head of the w re bonding
machine typically carries a transducer (e.g., an ultrasonic transducer) and
a bonding tool (e.g., a capillary tooI a wedge tool, etc.). [0004] One
function of the wire feed system a_wre bonding machine is to apply air
pressure (or the like) to the vﬁI?‘ED PBTHEIMVEYTIGMG the wire, for exanple,
to prevent wire damage and the |like during high speed notions. The wire
typi cal | y[aoasnds fw@rprékmwtm\reeut:beeda&ysb ®linet feed sydtéds aaasinord ng devi ce
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(U.S. Patent Application No. 11/917,181, fi | ed Decenber 11, 2007) entitled
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[0003] Such wire bonding machines (e.g., ball bonding machines, wedge
bonding machines, etc.) 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 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 system of a wire bonding machine is to
apply air pressure (or the like) to the wire for controlling the wire, for example, to
prevent wire damage and the like during high speed motions. The wire typically

extends from the wire feed system to a wire tensioning device adjacent the bond head.

[0005] United States Patent No. 5,402,927 entitled “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 No.
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

incorporated by reference in their entirety.



optics housi ng/ bondhead 104 (both wire feed system 102 and optics

housi ng/ bondhead 104 are partially covered by a mcroscope in FIG 1).
Convent i onal2owiaieodtiensi oner 106 (see FIG 2) nmay be nourCeEdSt@soptede s
housi ng/ bondhead 104. Various ot her conponents of w re bondi ng machi ne 100
are not showmn in FIG 1 for sinplicity. [0007] FIG 2 is a nore detailed
view of certain conponents of wire banding machine 100 including (1) wre
feed system 102 and (2) conponents of optics housi ng/ bondhead 104. The
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move wire 114 from wire spool 116 to air guide 118. As illustrated in FIG. 2, wire 114
extends from wire spool 116 and rides along fixed wire guide bar 120 and through air

guide 118, ultimately being routed downward to wire bonding tool 112.

[0009] FIG. 3 is a block diagram of wire feed system 102 showing a detailed
representation of conventional air guide 118. Air guide 118 includes capstans 122a,
122b, and sensor 124 (shown adjacent capstan 122a). Pressurized fluid (e.g., air) is
injected into air guide 118 at air inlet 126 as wire 114 extends from wire spool 116 and
rides along fixed wire guide bar 120 and through air guide 118. As illustrated,
movement of wire 114 (urged by injected air) is limited by capstans 122a, 122b, and
the relative position of wire 114 is monitored by sensor 124. More specifically, sensor
124 may be, for example, a detection element for use in a control scheme, or a

stop/guide element for defining a specified boundary.

[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 close proximity to air inlet 126 (as



entering air guide 118 at air inlet 126 as conpared to wire that is
relatively distant fromair inlet 126 (as represented by, e.g., wire 114b).
Mor e specwbizesldiygoiwi re 114b is in a slack condition (agCrarspesedicho W re
114a) in slack area 128 of air guide 118. [0011] | n broad terns,
conventional wre feed system 102 includes a nenber (fixed w re guide bar
120) located between the point at which wre 114 is directly driven (wWre
spool 116) and air guide 118. Thus, wire 114 rides al ong such a nenber
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wire 114 (i1npacting, e.g., the tension vvlre alr
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| ength of wire. The wire stem further includes a noveabl e gui de
menber . 9uide bar 120 and/or causing damage to wire 114); (2) a build-up of contaminants

transferred from wire 114 to the point of contact on wire guide bar 120 (causing, e.qg.,
damage to wire 114); (3) 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 100, amongst
others.

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

wire bonding machine to overcome one or more of the deficiencies of the prior art.
SUMMARY OF THE INVENTION

[0013] According to an exemplary embodiment of the present invention a wire
feed system for a wire bonding machine includes a wire supply and 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 feed system further includes a moveable guide member.
Movement of the moveable guide member guides wire between the wire supply and the
air guide.



Movenent of the noveabl e gui de nmenber guides wire between the wire supply
and the air guide.[0014] According to another exenplary enbodi nent of the
present iwoentooam9oia wire feed systemfor a w re bondi ngcwamskiosa7isoe! udes a
wire supply having a wire spool, and an air guide for receiving a | ength of
wire fromthe wire supply and providing a fluid tension to the length of
wire. The wire spool is configured to sotate in order to nove the |ength of
wire fromthe wire supply to the air guide. The wire feed system further
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention is best understood from the following detailed description
when read in connection with the accompanying drawing. It is emphasized that,
according to common practice, the various features of the drawing are not to scale. On
the contrary, the dimensions of the various features are arbitrarily expanded or reduced

for clarity. Included in the drawing are the following figures:
FIG. 1 is a front elevation of a conventional wire bonding machine;

FIG. 2 is a detail view of certain components of the wire bonding machine
of FIG. 1;

FIG. 3 is a block diagram of a wire feed system of FIG. 2;

FIG. 4 is a block diagram of a wire feed system in accordance with an

exemplary embodiment of the present invention;

FIG. 5 is a block diagram of a wire feed system in accordance with

another exemplary embodiment of the present invention;



anot her exenpl ary enbodi nent of the present invention;, FIG 7 is a block
diagramof a wire feed systemin accordance with yet another exenplary
enbodi mrenwoabiwtieodpr esent invention; FIG 8 is a bl ock acagrsamsoficao w re
feed systemin accordance with yet another exenplary enbodi nent of the
present invention; and FIG 9 is a detail view of certain conponents of a
wi re bondi ng machine in accordance w.tdfi.yet another exenplary enbodi nent of
the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 0017] As

expl ai ned above, anFiQrgriewddodck diggrbeed esyise éradf gystean Wi sottande wghryechi ne i s

desi rabl e, g}, LIS B OCSSH NG RL, STTLE BALUES Rleipy) Ces. Cenerally, as wire is
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fed through a conventional wre Teed system e’'wre contacts
substantially one point of a fixed wire guide bar in a dragging notion.
According to cert ai NGexXdpplbiock dipdram efentvise ffedtsystepr bsagsprdancenithoyst an

i nproved yhdiRed 8&Fh PG IRBIdREMATINE pPRRYRERL &t de menber (e.g., an
i nproved, strategically positioned, rotatable wire guide bar) that

effectively guides the wire froma wi re spool through an ajr guide of the
wire feed system Sf%sdﬁaiebrﬁﬁkd{%ﬁawqfé" w@%ge@ﬂﬁ@mg%vcpwﬁr' Yith Y&t over al |

per f or mangmotbér dxteenplry enfetheytsdfens pyeseftonvexmmplaed (1) utilizing the
entire circunferential (i.e., 360) outer surface of the wire guide bar for

contact with the w to. 1. i i i r (2)

i ncreasi ng the poi n'lt‘clg;'gﬁggéj%féwe‘gﬁ\%%%%Htcﬁép\%’mperenetwgﬁg Vﬁ%e&\?\hdﬁ‘ nﬂaﬁﬁge bar at
any gi venintgcaerddoed wijh aewhnashéreedmppay Rmhodindent af ghepraseelt isggndioner t i cal
position of the rotatable wire guide bar relative to an exit portion of the

wire spool and an entry pefAnep sHschieriahroowEenveEegBit i ng in wapping of
the wire around a substantial portion of the rotating wire gui de bar.

[0018] Re ding the rotation of the wire guide bar, as the wire is guided
rom 1 ho BRI Bo001 & FiRAIhe Faeaph ToRioEs Wisdeed PEteBioLe PUCIRIr o gui de
bar. Becamsehihdéés ddsireblglm tee ratedsthgr atsatmidondudtbs dedtdsacGernzdallyl as witehist he
wre are gi,reunferential,. (i, e, 6 [ .he he. wire
bul e bar U ARG Bitdrlar Sire 03 RRHBE AR CoACH pBLRER Bho bORE Y [ 2
gui ded byoftehéxedoviae grnige wiar & gdratigingamotiers uAcdanding o centainrexemplacynt act
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outer surface of the wre guide bar. Such an exenplary configuration of
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t he rot at@hli€bgtitAg: dffdctively guides the wire from a wire spool through an air guide of the

wire feed system. Such an improved wire feed system may improve the overalil
performance of the wire feed system by, for example, (1) utilizing the entire
circumferential (i.e., 360°) outer surface of the wire guide bar for contact with the wire
due to the rotation of the wire guide bar, and (2) increasing the points of contact
between the wire and the wire guide bar at any given time 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 of the air guide, resulting in wrapping of

the wire around a substantial portion of the rotating wire guide bar.

[0018] Regarding the rotation of the wire guide bar, as the wire is guided from
the wire spool through the air guide, the wire contacts the wire guide bar. Because the
wire guide bar is rotating, its contact points with the wire are circumferential (i.e.,
360°) around the outer surface of the wire guide bar. In other words, as the wire is fed
from the wire spool, it is guided by the rotating wire guide bar resulting in continuous
contact between points along the wire and points around the substantially curved outer
surface of the wire guide bar. Such an exemplary configuration of substantially
continuous contact along various circumferential points of the rotatable guide bar

reduces the likelihood of (1) excessive wear, corrosion, or damage to the wire guide bar



reduces the likelihood of (1) excessive wear, corrosion, or danmage to the
W re guide barat any one point of contact, and (2) a build-up of

cont am nawootveamdierred fromthe wire to any one poi nt pofi/usesvsactedon t he
wire guide bar. Furthernore, the rotation of the wire guide bar in a
particular direction facilitates novenent of the wire in that sanme
direction, thereby reducing the |ikel.idiood of excessive drag on the wre.
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of clarit omever ese conponents of arr are not represented

in FIG @u'%Pararf@ é%@gﬁlngébﬁé@,téaft'féopfuaw%o% reed %@%?QPW'@WPW@MS of

FIGS. 5 -(aQWIﬂFUéHB&rrFE@H% gPdatdriéesd)) bOw QAL erIENE2AFIG 1P Es cogaregnsor 124,
and one air ar e reﬁpresented in FIG 3, the invention is not

limted t‘i?ngﬁ'%f?nﬁ' Y’,’Bﬁf‘?e&ﬁyéf "Bh. The present invention may include any

nunber of capstans, sensors, and air inlets in a variety configurations,
and ot her[Qﬂﬂmonent@femﬂgdefi@.ed.wire feed system 402 for a wire bonding machine

(not shown) includes a wire supply (e.g., wire spool 416) and air guide 418 for
receiving a length of wire 414 from wire spool 416 and provides a fluid tension to the
length of wire 414. Similar to the components of wire feed system 102 described
above with reference to FIG. 3, air guide 418 of wire feed system 402 may include
capstans, a sensor, and an air inlet for the injection of pressurized fluid (e.q., air) into
air guide 418. For the sake of clarity, however, these components of air guide 418 are
not represented in FIG. 4, nor are they represented in the various exemplary
embodiments of FIGS. 5 - 9. Furthermore, although two captsans 122a, 122b, one
sensor 124, and one air inlet 126 are represented in FIG. 3, the invention is not limited
to such a configuration. The present invention may include any number of capstans,

sensors, and air inlets in a variety configurations, and other components, as desired.

[0021] Wire spool 416 is configured to rotate in order to move the length of wire
414 from the wire supply to air guide 418. Wire feed system 402 further includes a
moveable guide member (i.e., rotatable diverter bar 420). Rotation of diverter bar 420
guides wire 414 between the wire supply (i.e., wire spool 416) and air guide 418. As



[0021] Wre spool 416 is configured to rotate in order to nove the length
of wire 414 fromthe wire supply t o air guide 418. Wre feed system 402
further iwolzatea4@inoveabl e gui de nenber (i.e., rotatablreTdiseesoersobar
420). Rotation of diverter bar 420 guides wire 414 between the wire supply
(i.e., wire spool 416) and air guide 418. Aswire 414 is guided between wre
spool 416 and air guide 418, exit portzon 416b represents the point at
which wire 414 is released fromw re spool 416 and extends toward diverter
bar 420, wite4éftis guiged betoreed Y8 sropl €5eandair beidecils; esit puttioolt 1dbr gui de 418

receives P’Mp?éaseﬁgs‘]thgggmt‘éﬂt (Aﬁ\lél%?é 4%[@ re[egggozaroﬁ%lp 430 L gkaq diuepLer bar

420 and wre aci tate simul taneous rotation of
di verter W@Qwea’ﬁﬁbw 4?@ §56@ntmmrt1cm e @prasapts4he pais ah Whishqihgyidrit

extends atongecaived ane 4ulredmilileadpbyl £85.pendi cul ar to that of the page of
FIG 4 . As shown, wire 414 wraps around wire spool 416 in a clockw se

di ti d d d ter bar 420,
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portion of belt 430 that extends between w re spool di verter bar
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bar 420, suwintre. Pprbu@fb e brteeldbbbioh Rty eptied fiedfshoianexol indRGt 4qand16b to
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by a not %ar(@@tat%W{)aloﬂ ih%”@ﬁéth\b?kiw’ertrepbé‘tt 450 0k the pertRRastwiftlp 4yt be
directly drlve Hﬁ§ nmot or anot her exanpl e, an indirect

mot or coupfE g Kk pﬂété’(fi‘ {]&brtBteé?Fré( ‘éorbf”%fcﬁ‘t%‘fts E“V\ef‘étfef B?r et a420 and
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[0023] Rotation of diverter bar 420 is directly driven by a motor (not shown).
Alternatively, rotation of wire spool 416 may be directly driven by a motor (not shown).
In another example, an indirect motor coupling may be used to rotate 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 simultaneously in the same direction
(clockwise or counterclockwise) due to belt 430. The present invention is not 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.

[0024] In 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 to 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).



cl osed | oop component that achieves the desired |inking feature. [0024] | n
use, diverter bar 420 is generally driven by a notor to rotate in a

cl ockwi sewdizomatik®dn. Wre spool 416 is driven sinmultaneeasius2eusionieds vert er
bar 420 in a clockw se direction via belt 430. Such cl ockw se rotation of
W re spool 416 causes wire 414 to be fed fromw re spool 416 and gui ded by
di verter bar 420 through air guide 418 and passed downward to a wire

bondi ng tool (not shown in FIG 4, but represented as 912 in FIG 9).[0025]
The rot at [@R5F di vEnd eitatiyar of4ARGrian bar 620 dkmickekwise drectam faeibidted at es
novenent I | i kel i hood
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al so redutestratee in FIGS. |5hoadmofe speificalty, tipe ofduction afntiheditehdod. o excepsivase,
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di verter bar I n ot her “wor any contam hant's that are transferred
fromw reCOJ‘JlQFtas it is guided by diverter bar 420 will be distributed
around the entire circunference of diverter bar 420, thereby helping to
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grease, oil, dirt, etc.) transferred from wire 414 to any one point of contact on diverter
bar 420. In other words, any contaminants that are transferred from wire 414 as it is
guided by diverter 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 exemplary
embodiments of the present invention illustrated 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 represented by the two-headed arrow in FIG. 4, diverter bar 420 (and
wire spool 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 example, to assist in the tension adjustment of wire 414
or to assist in other aspects of a wire feed operation. This optional rotation principle is
consistent throughout the various exemplary embodiments of the present invention
illustrated in FIGS. 5 - 9. More specifically, diverter bar 520, 620, 920 may optionally
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



reduction of the likelihood of a build-up of contam nants at any one point
of contact on diverter bar 520, 620, 720, 820, 920. [0027] As represented
by the twoherdadosarrow in FIG 4, diverter bar 420 (an®CmUuseomspowbo 416 vi a
belt 430) may optionally be driven in a counterclockw se direction
resulting in the return of wire 414 onto wire spool 416. Such optional

count ercl ockwi se novenent may be desited, for exanple, to assist in the
tension adjustnment of wire 414 or to assist in other aspects of a wire feed
oper at i ondrivimi is 2ogodkevied direstian resoltpigi inchgrauirsofoeins 7 $4,681t4 ¢rito oughEpad! t he
various exgdmdsafy enbodiments of the present invention illustrated in FIGS.
5- 9. Mre speC|f| cally, diverter bar 520, 620, 920 nay optionally be
driven in_a countercl ockw se direction resulting in the return of wre 514,
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(1) exit portion 516b of wire spool 516 where wire 514 exits wire spool 516
and ext endgpAoqwar d lesw.eért&rr 0dlis 53&10@@5&3%&% rsyab@oéup&.éé&%oﬁfmabr

gui de 518 where air de 518 recejves wre romwre
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represente
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 diverter bar 520 (as
compared to the configuration of conventional wire feed system 102 represented in FIG.
3). This wrapping feature, in turn, results in increased points of contact (i.e., multi-
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 multi-point
contact between wire 514 and diverter 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.

[0030] In 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



5) results in increased wapping of wire 514 around a portion of diverter
bar 520 (as conpared to the configuration of conventional wire feed system
102 represorvmdiuoyiFI G 3). This wrapping feature, in tecmuSe@soOrteso i n

i ncreased points of contact (i.e., multi point contact) between wire 514
and diverter bar 520 at any given tine during a wire feed operation. Such
hi gher placenment of diverter bar 520 .iyprelation to exit portion 516b and
entry portion 518a inproves the electrical connection (due to the

mul ti - poi gmd@emtsaati pb@stéd&&iwmﬂah‘*@tdﬁ?j,'ﬂvll)r&rtd)ndin\ge:ng(rngbaﬁiovﬁa?Ql)hFIGOE(dﬂt eclt : ng
the integri.t d,forme y a wire bonding nmachine (as w e
descri beg |pré,se(ﬁeezgltaes\r,g f‘fﬁ? él oww th reference to FIG 9) as conpared to
conventional wire feed systenms. [0030] | n use, diverter bar 520 is

gener al | y[@332len byThe mbation afglivestestber PRO én @ICbG'I’(\Miissdird¢ti0®cfta¢itmatesand wre
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direction via . Such clockwi se rotation of wire spool 516 causes
wire 514 ?’ES"—eb?éVGI‘@'d‘ngr”de‘%\nsi‘é spool 516 and gui ded by diverter bar 520
t hrough airguide 518 and passed downward to a wire bonding tool (not shown
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FIG 6) aesxltcwmaﬁ%@msoa..dweéts@é f&afecé%gg%fleﬁgth%fm%de@yﬁérﬁrw,éogpoom@
specificall wre ed system 602 includes wire havi ng exit

portion e8I ?1%0?‘6%9 G?LréyPSFt'or”e@@laQﬂl rﬁéatéblﬁéjh‘(ﬁ"i‘?r&f“ﬁ/?? Q'rBCfW qrf"(?ﬁlt% re
spool 616a frditér (@ut d&)vﬁil)Banhtavemgwmfatllmétsirﬁnltaﬁﬂ&aé rotatibrabadiletelipeert er bar
620 di recetdoy dJ ?6rmt or (not shown), and belt 630 to facilitate

si nmul t aneous I’O¥V£?ISB?'I g di verter bar 620 and wire spool 616. [0033]
Simlar to diverter bar 520 described above with reference to FIG 5,

di verter K¥33320 i sSipdsr td dmertiersharp20tvescrittedaboud awid refarenqedetiens,616b of
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wrapping of wire 614 around a substantial portion of diverter bar . The
pl acenent@Sferdnneqrtian 648z o620 9f‘l§’f3t5&§r rqsHBRgER itrapRing ioh Wire 8 BPURA ? e spool

616 (as repsesest gitiom ofdilerté) bdre2ds the flesuldnt bNd@¥RBr bar 620 further from
exit portion 616b of wire spool 616 (as represented in FIG. 6) tends to result in even
greater wrapping of wire 614 around a portion of diverter bar 620 (as compared to the
configuration of wire feed system 502 represented in FIG. 5). This increased wrapping
feature, in turn, results in further increased points of contact (i.e., multi-point contact)
between wire 614 and diverter bar 620 at any given time 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 in a
clockwise direction, and wire spool 616 is driven simultaneously with diverter bar 620
in a 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 diverter bar 620 through air
guide 618 and passed downward to a wire bonding tool (not shown in FIG. 6, 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,



greater wapping of wwre 614 around a portion of diverter bar 620 (as
conpared to the configuration of wire feed system 502 represented in FIG
5). Thi s woersasediw appi ng feature, in turn, results i rCrastévsn7ionecr eased
poi nts of contact (i.e., nulti-point contact) between wire 614 and diverter
bar 620 at any given tinme during a wwre feed operation, thereby further
inproving the electrical connection (as will be described in greater detail
below with reference to FIG 9). [0034] | n use, diverter bar 620 is
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operation, thereby inproving the electri cal connection (as wll be

S bed[dO%S] In use, diverter bar 720 is generally driven by a motor to rotate in a
counterclockwise direction, and wire spool 716 is driven simultaneously with diverter
bar 720 in a counterclockwise direction via belt 730. Such counterclockwise rotation of
wire spool 716 causes wire 714 to be fed from wire spool 716 and guided by diverter
bar 720 through air guide 718 and passed downward to a wire bonding tool (not shown
in FIG. 7, but represented as 912 in FIG. 9).

[0039] 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 reference to FIG. 7, with the exception of
diverter bar 820 being positioned further from exit portion 816b 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



greater detail belowwth reference to FIG 9). [0038] | n use, diverter
bar 720 is generally driven by a notor to rotate in a counterclockw se

di rect i onwoanth/ouive spool 716 is driven simultaneously wcrhisdeosertees bar
720 in a countercl ockw se direction via belt 730. Such countercl ockw se
rotation of wire spool 716 causes wire 714 to be fed fromw re spool 716
and guided by diverter bar 720 throughair guide 718 and passed downward to
a wire bonding tool (not shown in FIG 7, but represented as 912 in FIG

9) . [0039% nidier (et ahdvad), @hd BeN @3hab faaitaté2dmiRameotio UiaEbe bpaiwitsebdH I ecti on
faci Iitatgg rm%er.rent @f 1@& re 714 toward air guide 718, thereby reducing the
i kel i hoot? OF"EYUESEPYS 8t ag on wire 714. [0040] Referring to FIG 8, wire
feed system 802 is simlar in nost respects to wire feed system 702

descri bed[@ble w t$Similef &y diverter barF2A8, decrilvddt dbavh evidxiefgrenantodiiGdiver t er

bar 820 bgi il £ f N X tion ' 816
(tonard 1R e Bl dh et o B O e e o
wi re feedardshtenpanion 8iBa of aisaeide T, Irgsultiiaria wiaeringyos méiie BldaroHed ades wire

spool 816sdiavint@l sartibn BPAKEABr Bdbdn0. afHe QbtMeerB b8 divaFteF B&€80 AGtHRr kRRPL h Of
wire 814 fromwre_s (air guide 818 having entr}rqy gortlon 818a),
& 8 (bt

ool 816 q )

r ot at abl =4t WF'P@rslﬁgPPB’EG SAPe! i) Sdﬁ"‘?r@%‘tﬁﬂ/ﬁ‘ Gt §?r°6\9&'l5‘ EVEAd bel t
830 tF fag:riebidra\tr'epﬁhg’rbf WREBAYSr6widnd bormiogfofdiveetret ea% 820 (Mhnww?wdmespool
816. [0041] .Sim.lar .to diverter r. 720 SCL e wth reference to
Pre L0 o or b e histim OB réfRs RS I A A0 e R B b BRRREC b
816b of wierturgpiodlrmgi&uindn &nthrey ipnwedsedpoBi8al afntadtr(i.guintdti b8t coegt)t i ng
in wrappi i . i [Male Y/ 820.
The. i bocogbnbn Yreb 3 haipuiRet B 3983k BRY GRlenfd bitndh oo BEA Bbeidfibn 520
spool 816thegebyfephersietredng therelectrigygl qoaneiondas adllbe deseribgein gieatarer

wr appi ng @dtaivbelewSilith AffedREE & M byon of diverter bar 820 (as conpared to
the configuration of wire feed system 702 represented in FIG 7). This

[ d [ feature, in t . I in further i d _poi nt f
cont act (VU P e e sheatd) ekl diver Bin Griar B GEREDS bar "80°

at any giacentdriioekvdss dingtianwamdewiresdod@a6ds doven sihedtabgodsiy witke divienger ovi ng

the el ecty] : i il L. .d pbed | iy w
w th 1 of erLre FANEREtgRbRg: Whackiph UL ERE By T ERLBEAEL Meuifbr)
driven bywise ARRDB16 gavsssatiee 81 tp ko ledifeare Wivekanske8 1 ardtgvided budiverier e spool
816 is drparegdosthidiighameqiad ¥18ahl pdideardoRihward to a wire bonding tool (not shown

in FIG. 8, but represented as 912 in FIG. 9).

[0043] The rotation of diverter bar 820 in a counterclockwise direction facilitates
movement of wire 814 toward air guide 818, thereby reducing the likelihood of

excessive drag on wire 814,

[0044] Wire feed systems 502, 602, 702, 802 of FIGS. 5 - 8, respectively,
represent only four configurations of diverter bar 520, 620, 720, 820 mounted in a
strategic vertical position relative to exit portion 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 resuit.

[0045] As explained above with reference to conventional wire feed system 102
represented in FIG. 3, conventional 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



bar 820 in a counterclockw se direction via belt 830. Such countercl ockw se
rotation of wire spool 816 causes wire 814 to be fed fromw re spool 816
and gui destolioditvent er bar 820 through air gui de 818 anacpass@dodmemward to
a wre bonding tool (not shown in FIG 8, but represented as 912 in FIG

9). [0043] The rotation of diverter bar 820 in a counterclockw se direction
facilitates novenment of wire 814 towarg air guide 818, thereby reducing the
| i kel i hood of excessive drag on wire 814. [0044] Wre feed systens 502,

602, 702, gfi0R, wiherklaGxedyuideBharr@sReE theliya bétﬁ/léé@$l%1&irlm| Wird &ptol and the
conflguratlons of, diverter Dbar eglc

ted in a str
vertical PoSFEFon/IR) BeWee ‘foc?t%‘% ?drﬂbcfeﬁ%%ggf ‘ﬂg gir&?n BISHTYE wi r e
spool 516dra6]1§¢xﬂelﬁncém60ra¢)@nm1ﬂ rduegorthe oe"suﬁa&afncﬁdﬁ%and WiBike. SBardafg ai r
gui de 518, 0 i ed to
any partl cular co %%%&gﬁ%&rﬁm%%%%e E'%gg@[ hg%htlog pgeg%';? ﬁﬂes%%vegﬁ e téw de
mermber (eisgnovehie (@idvertaablsdrthe g Issupstontialbdrediceshy desired position to
achieve a desired result. [0045] As explained above with reference to

convent i omi«w re fred,sustesy 407 tﬁﬁgre%aﬁmegmdﬁ rlﬁb@ncﬁ;de%ﬂw@aaf@@{t wire
xed wire guide bar 120)

feed syst |caII i nclude a ne

| ocat ed b%f‘(ﬁe‘é%%?'ir)a iPhz ?Hrrﬁxegtp'Wldé'He\ﬁ}’?flﬁ%fitl?rissarﬁlnf"é!cﬁels iRgdi ven (e. g.

Wi rg spoohcchiding enal flfS?)examblagyltldee ddriguiidtidh, tiee mbledBiyuige Meditidrqoal., W rg
bondi ng my Uiy e Spao mtor (o pass wire towar
Che ai Pg CqaBRRuyrs ophla7 B dretd sl intonarirs BB ST ol bl T en
Wi re spodikezgradseshidearire sppiptieto hhematetién tindencoith dloe sotétoon oﬁ e sliari@ndppr t he
fixed guigleRafivertdt HARAGRES. @ e%cﬂ %%x%\ﬁwg‘f‘é‘@@u"s'a%@ﬁ?ﬂe tﬁa‘?&h&é%ﬂ&%nt@k‘@ to

the resultiant friction and t ording to certain exenplary
enbodi merR@ntofcarsieo fictiorwf thekmtiebreentde slive nerabeuinthisexaserle enpveabl e

(e.g., r Qilﬂle&hbﬁhber fshtBe dtathbleSdiseMst B bad We 519§U@@d ACEQ'@ Itold sdcnd
understood th aryﬁ@&ﬁpre ent _i nventi on e vario erent drive

conf i gur ati® CRRIGHISTHRY thT Ve L8R |(§19r' PIHES o8 r{BW E]%QE?‘E ed.
Accor di ngdrivenabyfa metorewbsrd @byit doupliag @onfié ke edusenthe foeatabe eaileemginbde

rober (Sothe rokBEAN Ao WEK LA PATdh JKe L8] el Sl Pl fomhor |

where a belt cou Fotated in
t andem Wl‘lhh; me@tcbm/@ript@h i Rl tﬁd\weﬁsq by thyarrotaiyprtcbfethdlgu@hetrmmbar motor. | n

such an exaBRlify td 5 tHisd g@?ﬁﬂlé\plcﬁlk%ﬁﬂéd}% 'e%cﬁ"af 9%@(% mRRIHRt ah& @S NY

friction or the [ike) between the drive nmenber (i his exanple, the drive
member i SVFHEURRY TrX e ryied &yt iBdensads ntaRator ﬁéSté'f“ls d’th%fé"”g,&@@ofPHftﬁg to a

second exemplary drive configuration, an indirect motor coupling may be used to rotate one or

both of the moveable guide member and the wire spool.

[0047] 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, tungsten carbide, titanium carbide, steel, stainless steel,

etc.

[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 904 include wire
tensioner 906, wire clamp assembly 908, ultrasonic transducer 910, and wire bonding

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

[0049] Wire feed system 902 (of which certain components are omitted for
clarity) includes wire spool 916, air guide 918, and rotatable diverter bar 920
configured to guide wire 914 between wire spool 916 and air guide 918. Belt 930 links



exenplary drive configuration, the wwre supply (e.g., the wire spool) may
be directly driven by a notor, where a belt coupling or the |like causes the
r ot at abl ewguoo@im®mber to be rotated in tandem wi th t hePcotskeosn7wbo t he
wire spool by the wire spool nmotor. | n this exanple, drag/friction is
still reduced by the rotation of the guide nenber. According to a third
exenpl ary drive configuration, each ofi4he gui de nenber and the wire supply
may be driven by independent notor systens. According to a fourth exenplary
drive conflivgtienbardi?0 and winelspast ©1ftegatherdafadilitgtersiynuienessdotationof at e one

or both ofjther 5‘3}\@@%@ \gﬁ‘é gﬁocﬁ@rf@erln @mg ekdiRpi¥ Fcﬁat?cﬂpglj divert4ak 9§ Gor di ng

to certain exe nbodi ments of the present invention, the dfvetter bar
i s fornmeddiredn Uﬁa (",’tai Wét%ﬂ%trﬁré’lwn)The conductive material may be, for
exanpl e, polished nickel, tungsten carbide, titanium carbide, steel,

stai nl ess[eosE] , et WJre[SQQAe&]:edas@rorﬁ wire spo6ied 1@ érﬁﬂrld’és&d/lbrﬂj rat@abRidiverter

di ine i d enpl ar.
cnbodi meng o T (FRBhi PROBRAPoNErIAEs GaFRg o geEFELs S enb82 and
(2) conpowehds2.08albpondS3hsUsrmed boidtheidd H0ef. sefitieoridultes idiead 28] varnetpignent s

f [ / d ' I
of optl Cslggg”@dr{g SBQSQ:QERS% Ie%(aﬂ* Hécééftb %ﬁ‘é‘dgﬁ%ﬁ%ﬁ Ilgggglagrge%c% L{p%ggt anp

assenbl y ul'trasoni ¢ transducer 2 (other
corrponent%{“eBFrtk*zrerﬁﬁ‘t2 ©rbwhedtblock P42).ty) . [0049] Wre feed system 902 (of
whi ch certain conponents are omtted for clarity) includes wire spool 916,

ai r gui defdilgs] and pabaiablyaidh vggﬁnsemnt%@a t& 4BteeOfHe .awg%@b b0a Qe denii re 914
ui de . Belt 930 |inksdiverter bar 920

bet ween 916 and air

and wi revtep% Eglg%@dc BibtIREPeq BY ?’éecWIr?Paﬁ‘@”%l”?ﬁﬂ hingn eL@XRIIRed 2RAYEIfithi ver t er
bar 920 armdermn%etostpeﬁrbrl&]sGexdmmadnynSbhcﬁ&ﬁd)émbf[bf theopbémnnedntidhy et gr ]?ar 920
is direct v not s Wre 914 e nds from
wire spoowr@%%éd ﬁéjnt?yoéégﬁg%%?\egt ro gﬂrgiﬁ'ﬂ e C@P?%%t'vﬁac['veg%d%gﬁgEﬁﬁTB{?dﬁs air
gui de 918t_helﬂ|€tqtmmﬂ mwebmmg)rrd@mcedg dlosvimbegridy obwiviertend &13di iy repaise®téd.in Bal |
bond 934 1%, HOERELRA SfierPads R3BnpLa@Bh SRBIRIS! ol eﬁar%E% hEGhRR 53

mounted to substrate or Lea rarre 9 oSitione
support  sYif BetuPe Ipander o gomplekaths diekit 9a9 pbtaimesignapiar dte Peimosssstfem 932 i s

utilized d@edrigast wttbgnﬂymfeﬁnlbwd oB4 adé@bét@nb@@&nﬁ ©39 ma)b@é torPeidd B341s
for med by he wre hg %rracme ' Ialg bove Iereferenceto
the var i RICES LR A B ReHE SRS i B, [ gERTPlon (L1 e spob

916 via path C, (2) diverter bar 920 via path D, (3) air guide 918 via path E, or (4)

wire clamp 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] In use, detection system 932 sends a signal through the closed loop
circuit formed by the above-described connection paths. Qualities of the signal are
then evaluated to determine the integrity of ball bond 934. The increased points of
contact between wire 914 and conductive diverter bar 920 of wire feed system 902 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.

[0053] 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



i ncreased points of contact between wire 914 and conductive diverter bar
920 inproves the electrical connection for detecting the integrity of wire
bond 934.woxoreapumsented in FIG 9, dectection system 932TitS2@80ne4 ed on
one side to, for exanple, heatblock 942 via path B. | n order to conplete
the circuit and obtain a signal for the purposes of detecting the integrity
of ball bond 934, detection system 93213ray be connect ed on its ot her side
via path A to a conductive conponent such as, for exanp LBV\A re spool
916 via pHtHViEs b%%'”%PKPé?%SerM%rspggéca}'i\/aaﬁa«ehteobar(Gav'%aa pgr,nca rgli@neten pat h

E, or (4)mayme slcarga fassenid ﬁée@@ﬁst&m&o%hﬁtel’actT&\ecopﬁ;ﬂérﬂeﬁt)ltﬂéleélm&@fféc% not
I|mted tﬁl#?nnectlon ath ot her path or

paths res Mg SPRd 8&&”#&6 ETQ?S%‘H}:? %eg"aeﬂwimtmore%?r} 9f the yue.
detection system 932 sends a signal through the closed |loop circuit fornmed
by the abfﬂ%‘sﬂescriﬂdtbugbrthemésent maemtmn l@saﬂeiehhldastmtedmm désgribdéd are t hen
eval uat ed i | | ngr.e d, points
of cont ac‘tjlt‘@gﬁ v@%ﬂ%@? &gi? B},tu con telre&go F\%&%é‘ﬁﬁ%grtﬁgébé Eé W&fa% eged
syst em 909edfire feed §V$9m15¢'¢ﬁﬁémqrejn npﬁryom derligable e pHes érbeas| of atire paiding
connect i 0fuch%sC RIFRREPEIL WeBgBVERIIhGBRLraVbAE feed systens and, thus,
connecti on path Dis inproved over a simlar path in conventional wire feed
systenmns. E 1] The &UI dﬁ HE ﬁ; di verter barsé of the various
exenpl ar yL&tdi nerft/oyghit ”HIEBE%{S Usveted anf AesrEbedbBerein ViiB refra¥ehavi ng
subst ant i @l dpgcitibembadienetits reaé efventibie ispict Sitahdéd et iifiited EOWRMERails S Not

limted t g e n artlcular Sl Z t he dianeter
of a diver o@vn %ﬁﬁ%ﬁﬁe&vﬁgr%@ <'}e/t'ec’('['ij S as“t%‘?ﬁngfjefrhﬁl ‘fgg'gn‘?’%"nﬁ\;gﬁf'fo@ﬁ ar?gy be

| ess tharlfaO@egf @‘a{l@lenth@ﬁthmdslmadddusrtfncatteldpatmmacfmnem mvergin. ed bendi ng or
shaping of the wire as the wire is guided by the diverter bar duringthe

w re bondi ng process. Mire specifically, a diverter bar having a particul ar
di aneter may be selected for a wire feed systemto counteract (or
conplenment) the coiling effect that the wire spool has on the shape and/ or
behavior (i.e., novenent) of the wire. [0054] Although the present

i nvention has been illustrated and described primarily with respect to a
bal | bonding operation it is not limted thereto. For exanple, the wire
feed system di scl osed herein may be applicable to other types of wre

bondi ng such as, for exanple, wedge bondi ng operations. [0055] Although the
invention is illustrated and described herein with reference to specific
enbodi nents, the invention is not intended to be limted to the details

@



shown. Rather, various nodifications may be nmade in the details within the
scope and range of equivalents of the clains and without departing fromthe
i nvent i orwliato/i1s09Cl ai red: 1. A wire feed system for a RCTASE@SAT 1690
machine, the wire feed systemconprising: a wire supply; an air guide for
receiving a length of wre fromthe wire supply and providing a fluid
tension to the length of wire; and a nbveabl e gui de menber, wherein
novenent W t he noveabl e gui de nenber guides wire between the wre supply
and the al'hajlfidames: The wire feed systemof claim 1, wherein the novenent
of the noveabl e guide nenber is rotation. 3. The wire feed systemof claim
2, wherein the noveabl e fuwidefeatt rytemi for a wdieviemiderg doaching} .thd revieed f eed
syst em of i - rein the wire supply conprises a wire spool

confi gure%fs{t%h%&g{%mgh order to nove the length of wire fromthe wire
supply to the air guide. 5. The wire feed systemof claim4, wherein the
nmoveabl e gui de nenbewirgriipPlyée wi re spool are configured for sinultaneous
rotation. 6. The wire feed systemof claimb5, wherein rotation of the
noveabl e gui de nMenbgy air Guitie'BE t¥iviHg & RAgRY oftwif® e thé -wikhguippy end eed
systemof claim5_ wherein rotation of _tﬁe wire spool is directly driven by
a notor. %r.o‘”ﬁll‘f@ MPE RN &3 e A Witem38d f urt her conprising a bel t
configured to |ink the noveabl e gui de nenber and the wire spool together,

t hereby facilitati ngnsivaablé goeieusembtatwhenein novEhrenivof thef reedkabysy@ide of

claimb, r [iSi i fi o _link the noveabl e guide
menber an@gﬁﬁg?aﬁuﬁgygb%yeﬂtg%%e %3{{'?‘3 %L?Eije?’rl e%@J &gec%'ﬁp‘t”gg'i ng sinmul t aneous

rotation.10. The wire feed systemof claim1, wherein the noveabl e guide
menber is positioned suchhea Wae fesdesyaisrrabtleimyli Wherebnibermovemaidvé thiel) an

exit portingPedtie HinBe WdrShSFUPRItYtioiere the wire exits the wire supply and
extends toward the noveabl e guide menber, and (2) an entry portion of the
air guide where t he3.al ' 'H'\uel v(szllier'\e feed system of claim 2, wherein the moveable guide

member is a diverter bar.

4, The wire feed system of claim 2, wherein the wire supply
comprises a wire spool configured to rotate in order to move the length of wire from the

wire supply to the air guide.

5. The wire feed system of claim 4, wherein the moveable guide

member and the wire spool are configured for simultaneous rotation.

6. The wire feed system of claim 5, wherein rotation of the moveable

guide member is directly driven by a motor.

7. The wire feed system of claim 5, wherein rotation of the wire

spool is directly driven by a motor.

8. The wire feed system of claim 5, further comprising a belt
configured to link the moveable guide member and the wire spool together, thereby

facilitating simultaneous rotation.

9. The wire feed system of claim 5, further comprising a chain
configured to link the moveable guide member and the wire spool together, thereby

facilitating simultaneous rotation.



receives wire fromthe wire supply. 11. The wire feed systemof claim]1,
wherei n the noveabl e gui de nenber is positioned such that the noveabl e

gui de nmerwenoimiwiow (1) an exit portion of the wre sepplus2aisersdt he 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 from
the wire supply. 12. The wre feed syste2mof claiml1l, wherein the noveable
gui de nmenber is formed from conductive material. 13. Awire feed systemfor
a wire bondi ng machifre, ThReWiip feediwystens pEelaim éowpereli g: meveablecgwdgppl y

i ncl udi ngmenief & Sd2RRIned 80crRtHat b ARVEMIe HERIRINMéMBerds hBHa {]!)Qafn Mg e from
th of wire, the

the wire surggl y.and Erovi ql ng a fluid tension to the | eng
wire spooP°t ﬂf’i‘@lﬁ‘@ © SUPRYREES The VIFIEXtS: HeilResUPRY Freheiitandst toward ther om
the w re swopgble yoide meerabdr, gnd ¢Z), araattraps@ioatcdbheaidiguRietwHerd e aingaidei n

rotation of : tatabl e diverter bar guides wre between the wire supply
and the al%rcelgg:sgl{er,g fﬁ]nggqael V\\/'br?tgé?p%'ar and the wire spool being configured for
simul taneous rotation. 14. The wire feed systemof claim 13, wherein

rotation of the di vkt erThrawirg éeedisyetem 9f dainvénwbsrein timetrooveable. guide wir e
feed syst | & i | d w@?'r- gy Lrectly
driven byﬁg]@%{ %r@s?g%é%ﬁ%rﬁg%i@g@%éyﬂg{g%fdg_ o Eé\%rfjt%@%}f{&?ta eeg‘tcorrpri si ng
a belt corffFiguPEEeWire prRPlY MEereokthgtvers exitsi the it supaly adexterdsionard gsol

t oget her , mblgsbabyuiiaedrhbed] bd (i dRéAtANBOtIdN IRt hiPGuilié whEREtVY i gliged
system of cl.aim J.3,]c qut her COIHXXI sing a chain configured to |link the

r ot at abl €87 Vet WEF M9gF el fPRIre spool together, thereby facilitating

simul taneous rotation. 18. The wire feed systemof claim 13, wherein the
rotatabl e diverter Bar iBepose fdedrsgstesucthcidinal, wheeinahatnadleabidiguedd er bar

|5 above (48l QRaRlklfaBHEe Supply vhere the wire exits the
y an

W re supp a extends toward the rotatable diverter bar, and (2) an entry

portion of the air 1g3ui de where the air guide receives wire fromthe wire
suppl v. . 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 length 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 supply and the air guide, the diverter bar and the wire

spool being configured for simultaneous rotation.

14, The wire feed system of claim 13, wherein rotation of the diverter
bar is directly driven by a motor.

15. The wire feed system of claim 13, wherein rotation of the wire
spool is directly driven by a motor.

16. The wire feed system of claim 13, further comprising a belt
configured to link the rotatable diverter bar and the wire spool together, thereby
facilitating simultaneous rotation.



19. The wire feed systemof claim13, wherein the rotatable diverter bar is
positioned such that the rotatable diverter bar is below (1) an exit

porti on obotzhm/oiee supply where the wire exits the w r @eCIuspog/oarsdo ext ends
toward the rotatable diverter bar, and (2) an entry portion of the air
gui de where the air guide receives wire fromthe wire supply. 20. The wre
feed systemof claim 13, wherein the +t8atable diverter bar is forned from
conductive material. 21. A wire bonding machi ne conprising: a wire bonding
tool for receiving Wre Hrriwire feqsbfvgtany of daimil efuribebeerdpigng acheinons; and

awre fe@&wf%ﬁﬁéd&@lfnﬂ&hé@@c@taﬂﬂe WhvERerl Barldh@ thk WirdlNREi RQetRP) theldhy Wi re feed
n

systemin re sup an air guide for receiving a length of wre
fromthe &iﬁ&“ggﬁwat “5F&@¥8an a fluid tension to the length of wire,

and a noveabl e gui de nenber, the gui de nenber being conductive, wherein
nmovenent of the noveabl eThgaJ'wde fedindyeteng uf cleisn mB,r\ahéaetrwaerroitahmwarvertauppl y

and the ajr. Iggbg One%ZSUCIQﬁ?Wh opa?gbqe Hﬁler &r érn%g k an'? %ﬁj"t %0"&” ?8?%nd

COfT'prI Si ng a ction noni
f or med usWwirg stb@ly wiheee tfmw\durﬂgxmmtﬂelvwee sunpday d@d emen@mtaywd ¢ime chedtiahleng a

si gnal pa&lbeﬂté\%#déW(ﬂ W%ﬁ&fﬂor@&m%'ﬁﬁ]@ip uh@%ﬂ@é’ﬁ?ebé@ gidkde; Ve fe 23.

The wi re bondi ng nachine o I'n the novene t of t noveabl e
gui de menfe™ the Wists¥#PPn. 24. The wire bondi ng machi ne of cIa|n123, wher ei n
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20. The wire feed system of claim 13, wherein the rotatable diverter
bar is formed from conductive material.

21. A wire bonding machine comprising:

a wire bonding tool for receiving wire and for bonding the wire to bonding
focations; 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.

22. The wire bonding machine of claim 21, further comprising a
detection system for monitoring the quality of a wire bond formed using the wire
bonding machine, the detection system defining a signal path including a portion of
wire and the moveable guide member.



noveabl e guide nmenber is directly driven by a notor. 28. The w re bondi ng
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system further conprises a belt configured to |link the noveabl e gui de
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rotation. 30. The wire bondi ng machi nel1®f claim?26, wherein the wire feed
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26. The wire bonding machine of claim 25, wherein the moveable

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

27. The wire bonding machine of claim 26, wherein rotation of the

moveable guide member is directly driven by a motor.

28. The wire bonding machine of claim 26, wherein rotation of the

wire spool is directly driven by a motor.

285. The wire bonding machine of claim 26, 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.

30. The wire bonding machine of claim 26, 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.

31. The wire feed system of claim 21, 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.

32. The wire feed system of claim 21, 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.



