- 1 - AUTOVATI C W RE FEEDI NG SYSTEM FOR W RE BONDERS Field of the
knvention 5 The invention relates to wire bonders, and in particular
to wire-feeding systens for wire bonders. Background and Prior Art 10
Automatic wire bonders are used during senm conductor assenbly and
packagi ng for making electrical wire connections between el ectrical
contact pads on a die and a substrate,t1or between el ectrical contact
pads on different dice. Wre is fed froma wire spool containing
bonding wire, typically gold or copper wire, to a 15bondi ng tool such
as a capillary for performng wire bonding at the bonding tool. Al ong
the feeding rout eADTOMIETIQWIREFEBMRAG $ VST FORWIRE BONDERE
capillary, the wire passes through various devi c€s, which may include
a pneumatic device and a wire clanmp for controlling feeding of the

Wi re duri ng Fidld & theimdenitpn FIG 1 is a 20 side view of a wire feeding
route of .a conventional wre bonder. Bonding wre 100, for instance
gol d or éopper wre, is fed froma wire spool (not shown) into a
pneumat i ¢ déWwe drerehddh weatehio wiropemndets, \endtio pagipliyr tewiré-t@bingaysiems
suction for . or downwards to urge nmovenent of the bonding
wire 100 i n?(ﬁ”é%gb\ﬁg??%bti ons. Awre guider 104 is |ocated sone

di stance away fromthe pneumatic 25 device 102 and it has a snall

hol e for thig ir&%d%ﬁfgréirﬁhng t he bonding wire 100 al ong the feeding
route. Awre clanp 106 1s rocated below the wire guider 104 to cl anp
onto thd%onding wire 100 when novenent of the bonding wire 100 is to

be restrai nadiombig wihehdhies Wd @se]dgi%%rihé sérﬂ%ﬁgﬁ%ﬁ%ﬁsérﬁﬁlg%g& p%kraging

capillary 108 | ocated at one end of a transducer horn .
bondi ng is (BAtRIEdetIedtical Wisrannestions peteep pieciingl Foraac) pads on a die

and a subsirate, or between electrical contact pads on different dice. Wire is fed

from a wire spool containing bonding wire, typically gold or copper wire, to a
15 bonding tool such as a capillary for performing wire bonding at the bonding tool.

Along the feeding route of the wire between the wire spool and the capillary, the
wire passes through various devices, which may include a pneumatic device and
a wire clamp for controlling feeding of the wire during wire bonding. FIG. 1 is a
20 side view of a wire feeding route of a conventional wire bonder. Bonding wire
100, for instance gold or copper wire, is fed from a wire spool (not shown) into a
pneumatic device 102 which is operative to apply vertical vacuum suction forces
upwards or downwards to urge movement of the bonding wire 100 in these
directions. A wire guider 104 is located some distance away from the pneumatic
25 device 102 and it has a small hole for threading and guiding the bonding wire 100
along the feeding route. A wire clamp 106 is located below the wire guider 104
to clamp onto the bonding wire 100 when movement of the bonding wire 100 is to
be restrained. The bonding wire 100 is then passed through a capillary 108
located at one end of a transducer horn 110. Wire bonding is conducted at a
30  bottom tip of the capillary 108.



- 2 - A shortcom ng of such a conventional w re bonder design is that
wire threading has to be conducted nmanually when the bonding wire is
being set up for wire bonding. Due to the snmall dinensions of the
bonding wire and devices it has to be threaded through, a skilled
technician is required to performnmanual w re 5threadi ng, and even
then, the process itself is a tine-congum ng one. Mreover, broken
wire may occur during wire bonding due to various reasons, such as

short tail i_Si fro remature term.nation qf .a tail bond, nissing
bal | | eadi nS’* sEr[ERmbier FTcR & Gravs it poncer 8%%%[1 Sl Wi tireading
reasons. Eadfasttore ddndueted Gndrsally Wheker bénding wikeiswbding bengeforvaeds

to be stopped .. din ire .has t e rethread manua| |

agai n, therZ%Qaﬁg'c@prgitﬁg{éu%%%lc:‘ﬁbfaﬁ'?rﬁloﬂt@ﬁgo'?fgn Wir?rﬁgggﬁﬂc?sn%h?%ong
penal ti es i et bressledfthprugidue tskiled yechSisiaeis yreqdircdhie parfoemnt menual idet i s
thus an @bj t | i o_seek . .to provide a system and

nmet hod fgr glﬁ{e%% ’iarg'glelbgyﬁ%béﬁgiphodje%'n'gse\lfbilﬁ'%8'8?'08‘“%”?'89 é?)%der, such as
in cases of broken wire, in order to help to free valuable skilled

| abour for : ' mgi//\@ | e, A i ng
to a first gi%ﬁ%%EP’g?g%ﬁje@_?%\% t‘?%ﬁfl&f’l?gwﬁé'r% ggnpr |l§1éegBe \éarﬁrrjgjf ﬁ%%%bgr
feedi ng wi r 8Uehag shshidlwgisingdromopregnaire derminatien of 8 daipborsi, nissirgebalit eps
of : | 0cal | Nald WhricGrrbd) rGrfBH BPL by B84, &6 oHEFlcAGodd Lot iifhathid ¢ he
pneumatic device to feed through a clanping point of a wre clanp

| ocat ed 18dj &c@Rioked MrRethp tdEnRander trods debe giepped Bndbiledapting wikerhas

gui der | ocatese &@iré&%&fimér@aﬂliﬂQ%e%,Hﬁer@bﬁﬁ@urhﬁ%%ﬁ‘é&egmIMﬁdad&f{frﬁim%sand
t he bondi ng and the wire wth the pneumatic device to

t ool ; urgin 1
feed thr ougﬁn‘gW@”rﬁ'a‘%’l&??@‘g?sdgIt?'rmﬁé’éB?OHP‘ﬁb{’t!-o a second aspect of the

invention, there is provided a nethod for
Summary of the Invention

15
It is thus an object of the invention to seek to provide a sysiem and method for
automatically threading the wire of a wire bonder, such as in cases of broken
wire, in order to help to free valuable skilled labour for other tasks, and to reduce
machine downtime.

20

According to a first aspect of the invention, there is provided a method for feeding
wire to a bonding tool of a wire bonder, comprising the steps of: locating the wire
in a pneumatic device; urging the wire with the pneumatic device to feed through
a clamping point of a wire clamp located adjacent to the pneumatic device and a

25  hole of a wire guider located adjacent to the wire clamp between the wire clamp
and the bonding tool; and urging the wire with the pneumatic device to feed
through the bonding tool.

According to a second aspect of the invention, there is provided a method for
30  feeding wire to a bonding tool of a wire bonder when a broken wire is detected
during wire bonding and the wire is separated from the bonding tool, comprising



30 feeding wire to a bonding tool of a wire bonder when a broken wre
s detected during wire bonding and the wire is separated fromthe
bondi ng tool, conprising - 3 - the steps of: clanping the wire with
awre clanp while the wire is located in a pneumatic device; feeding
a length of wire froma wire source towards the pneumatic device;
opening the wire clanmp to unclanp the-%re; urging the wire with the
pneumati c device to feed through a hole of a wire guider which is

I d d . i D I .

and the bonidtageps of SABIRERE B bRE MRLUERP R P RS TRlReRE 0 Pee
to feed thr mgwﬂaﬁmd@‘dmﬂfﬁtgdm@cﬂ lengihc oir wiradrono aawirbi sodraes peatdsothet he
I nventi on, rpH@¥rﬁat'icsdef?ﬁc%Vbﬁ%Qngafhee\QP@EIQﬁlﬁsco uﬂéiarfng%lé ev\%llg\ﬁ/'ng tﬂe% t hat

bondi ng t ool I’ce
i s oper at i va&Vithdhaprpaimate dmsetqf@ed theaigh mlmﬁgcbf aawnlra)gmd@twmh i5 sated

pneunat i g d%uﬁem@w@%dﬁqp%a%meréa tﬁ@a%deunﬁnwd@ﬁc&gme'b%ﬁ%gga

adj acent to the outl et neunati c devi ce; and

with a hol e2RRHEding tge Mﬂféd‘f'@dh%ﬁn%@@ﬁf@ deioe ledeed W@L@hémbmmw t he
wire clanmp and the bonding tool for threading the wire through the
hol e before being fed to the bonding tool. 15 It would be conveni ent
her ei naft er AFBOrﬂggé? Bolbird RaPqch Pk el BYentian ghergt & Preyidest an ByParaipefance

to the accorawrmwmga Qr Apbitisy 108 @fha wird B§ﬁde@tc%nﬁm§mﬁg§?gbg§£ﬁc ®ickhe

i nventi articularit f the drawi n

descri p?ﬁon-ﬁag %8?‘9&5‘5"90 F%e‘ggt%@dtoa?egJB'%P%&”n@Ptleﬁ@f eharamats of

t he broad i dentd fowaeds ‘ﬁea twhdinheo@Péa Wl@rﬁiarﬁ;ﬁllc@atedesfd]dtﬂﬂt ytht el @i s.
t,he

erbodi mont s BrBUELs BRTaR AT ooy A A G IR SLI  Ipeasaiacent o
i nventi on wihel wirwlabng bidween thedwive tlhhmpedrer thadentiingtibe fac thesgabmytheg
draw ngs, i g WH,Glbh the hole before being fed to the bonding tool.
15
It would be convenient hereinafter to describe the invention in greater detail by
reference fo the accompanying drawings which illustrate one embodiment of the
invention. The particularity of the drawings and the related description is not to be
understood as superseding the generality of the broad identification of the
20 invention as defined by the claims.

Briet Description of the Drawings

Examples of preferred embodiments of a system and method in accordance with
25 the invention wilt now be described with reference to the accompanying drawings

in which:

FIG. 1 is a side view of a wire feeding route of a conventional wire bonder:

30 FIG. 2 is a side view of a wire feeding route of a wire bonder according to a first
preferred embodiment of the invention;



FIG.1is a side view of a wire feeding route of a conventional wre
bonder; 30FIG 2 is a side viewof a wire feeding route of a wre
bonder according to a first preferred enbodi nent of the invention; 4
FIG 3 is a side view of a wire feeding route of a wire bonder
according to a second preferred enbodi nent of the invention; 5FIG 4

is an illustration of an autonatic wrg_feeding process during wire
bondi ng according to the preferred enbodi ment of the invention; and
FIG 5 illustrates how a desired tail length of the bonding wire my

be automatically obtained. 10 Detailed Description of the Preferred
Enbodi nent s @&, Bh§ ol SNEWeosr Fhie fgediiﬁ% Fouit %ﬁaVWiPé/Vb%dde@ %ﬁé{ﬁiﬁé%%‘ ng
route of a wire bonder according to a Tirst preferred enpodi nent of
the i nventi G¥SoNPraisHed ebpdimenhpigha Pverfionpcat ed 15 between a wire
source such as a wire spool (not shown) and a pneumatic devi ceh14

al ong the w feeding.rqute of a length of bonding wire 10. The
bondigng Grd @o‘} ‘Ss%b'ﬂg%@"% PERDRUEBBlC M rSeEngiPEocsED BHINEiFe BeRcinge
wire spool adortiad té theQréfbee®BRYSBINEAt (end iBeentidn; ahde pneumatic devi ce
14 is operative to apply vertical forces to urge the bonding wire 10
to nmove upwards to pull the bonding wire 10, 20 or downwards to feed
t he bondi ng Filiir & H0sttdieouninv an desitddetailofentihe opniesl mahiing d@ié cRal be

towards a b%ﬂ%‘r&%oél@%btained.
10
Detailed Description of the Preferred Embodiments of the Invention

FIG. 2 is a side view of a wire feeding route of a wire bonder according to a first
preferred embodiment of the invention. An upper wire clamp 12 is located

15 between a wire source such as a wire spool {not shown) and a pneumatic device
14 along the wire feeding route of a length of bonding wire 10. The bonding wire
10, such as gold or copper wire, is supplied from the wire spool and fed into the
pneumatic device 14. The pneumatic device 14 is operative to apply vertical
forces fo urge the bonding wire 10 to move upwards to pull the bonding wire 10,

20  or downwards to feed the bonding wire 10 through an outlet of the pneumatic
device 14 towards a bonding tool.

Immediately below the pneumatic device 14 and located adjacent to the outlet of
the pneumatic device 14 is a lower wire clamp 16 located along the wire feeding

25 route. The lower wire clamp 16 is operable to clamp onto the bonding wire 10 at
a clamping point to restrain its movement during wire bonding. When the
pneumatic device 14 is activated, a vacuum suction force is applied on the
bonding wire 10 1o urge and feed it through the clamping point of the lower wire
clamp 16 in a direction towards the bonding tool.

30



| medi ately bel ow the pneumatic device 14 and | ocated adjacent to the
outlet of the pneumatic device 14 is a lower wire clanp 16 | ocated
along the wire feeding 25 route. The lower wire clanp 16 is operable
to clanp onto the bonding wire 10 at a clanping point to restrain its
novenent during wire bonding. Wien the pneunatic device 14 is
activated, a vacuum suction force is agplied on the bonding wire 10
to urge and feed it through the clanping point of the lower wire
clanp 16 in_g direction towards the bonding tool. 30 - 5 - The | ower
wire clanp 1BesRYEN WIrBesiaEp dBoxlidobe RE GRFBUREle dngEvRie devicad4 as

possi bl e. T%sélaiég%etlﬁlgeﬂtr@tcﬂél&%e EH’éegrgét@ﬁih@rnst? bbh@Kg Mre Q@ﬂ%‘lr@g
wire 10 bei the confines of the lower wire cla

whi ch may t Rg%ml‘té'galﬂ?ebc ARPEs BAB 1oved irgidaaep 16, r"@“‘%rhff‘é%lmeﬁdeadﬁﬁd@re
wherte t he | asad and E@ledhﬁ@?hré@dm@ TmIsaEn:a?ﬂeahéldO@F\Aﬂ@@Iafftb m@%tatable
posi tion ower siti.on n a eu osition o

| ower wi rsa gﬁ % ghp?st‘t’qnsa%’%'ehwms#'g? 1 8|"@P$rrm§‘t85tc\/\§@n

t he outl et Mw&rherepﬂaupﬂslvme@evis(mvuhé upwdrdsh&aeldmaﬁcevwm@e@'l fapuliét
shoul d pref I t ider 18 is
| ocat ed adj g’cg% & ‘%ﬁ?ﬁg q/vg 19'\/\5"{'8%8 8‘?‘% Y& Béﬂﬁe&ﬁs’?%gp%ﬁbl i%e
clanp 16 andetieenticindinmgdtiOwim. The wire guider 18 nay be nounted onto
a base of the lower wire clanp 16 and has a snall hole for threading

and guiding the bonding wire 10 through the hole along the wire
f eedi ng TPoutlée tiret guidds oiddis iepatasbadiacent tcbibia dowey wirer elarhp fissbativeen fhed t o

the bondi ng daphyire 38 afid 4R G@RArd BEY T%Qz VLIR%C@.E &8t %thnSe %%n%f a

transducer horn 22. e transducer norn 2 part
ul trasoni c PPErs Baee?! thedyvagrasiaap 16 qmddtaswsmgll ﬁ@larfwathre@td@g andp of

the capill aEMld%@ th bbhedity Whe RERABLIR WeRILAP B vidle B8NS rU®to e
capillary 2 onding tool. The bonding wire 10 is then fed to the bonding tool, such as a
15 capillary 20 located at one end of a transducer horn 22, The transducer horn 22
may be part of an ultrasonic transducer. Bonding wire 10 protruding from a lower

tip of the capillary 20 is used to perform wire bonding at the tip of the capiltary 20,

Furthermare, with the assistance of an upper wire clamp 12, bonding wire 10

20 may also be fed towards the capillary 20 by swinging up the transducer horn 22
together with the capillary 20 towards the wire guider 18 while restraining
movement of the bonding wire 10 by clamping the bonding wire 10 with the upper
wire clamp 12. This action forces bonding wire 10 to be fed to the capillary 20
and is an alternative to providing a pneumatic downwards force at the pneumatic

25 device 14. Another advantage of this feeding action of swinging up the
transducer horn 22 and capillary 20 is that, by ensuring adequate feeding of
bonding wire to the tip of the capillary 20, it helps to eliminate or reduce the risk
of short tail or missing ball occurring.

30  FIG. 3 is a side view of a wire feeding route of a wire bonder according to a
second preferred embodiment of the invention. The second preferred



Furthernore, wth the assistance of an upper wire clanp 12, bondi ng
wire 10 20 may al so be fed towards the capillary 20 by sw nging up
the transducer horn 22 together with the capillary 20 towards the
wire guider 18 while restraining novenent of the bonding wire 10 by
clamping the bonding wire 10 with the upper wire clanp 12. This
action forces bonding wire 10 to be feg.to the capillary 20 and is an
alternative to providing a pneunati c downwards force at the pneunatic
25 device 14. Another advantage of this feeding action of sw nging up
the transduGEIOHEIART Esigfy T@ég‘? firsh pieferted emiadifpentpgxcepistipl igrealeguat e

feeding of h@pewig: wamp 120 ThBRIdrefhekeddta FaiBirtd aYodiPent ot luRmgt ©
elimnate or,_reduce.th m ssing ball occurring.

risk of short tail,. or
30FIG 3 is 'é‘?ﬁ?éwwé%"lﬁ%aw'ﬁﬂ%bef@%‘a’isﬁ ipdyther 88tk wi re bonder
according to a second preferred enbodi nent of the invention. The
second pref

‘?:”Ed - Qg - (?nbodi nt.is simlar to, the in r'i}t‘3 g,referred
orboar mogt | ok Bginoq pendhepge D Bigt T fefmaring Srehindig, PorBeriee
the second e fsrrednuei odienehintorthe phachatididegick he bypp@peratdrao Ricawp 12
w |l not be,d] N ri.he etail, SFor, feeding of bonding wre
10 prior tot%orgngre@l@eﬂ’gewgrgl @gn@eﬂ&a%ﬁoq%’icﬁg{m ﬁgere geri e PP%l{maq’C
manual | y i nsleviced4i intastivdied pmeppiiita cdovewarde veduby santiopérad ontot e

| ocate the i NQ: \Wiihe i tic.device 14. reafter,
e preunat Conng BrdiF o S AR i IPU ol ol R E R AR
suct i on 1Por & ondipottie Bohoiualy thei lewerngire dtwep dBvwiveaguidenidandroasillatyi on

force will i : i LT 0.1F t

| ower wire g??wﬁ%%\bmblﬁggg%ﬁ eé'%irg@%n@p%gb?ﬁ?%f?% ﬁér#t“ H)W? ﬁ'e T}HS
bondi ng wi r ¥ir¢ QORYSH S TRYEEady FoRritert nérettiopdieg. t he capillary 20. The
wire bonder is nowready to performwre bonding. FIG 4 is an
illustratiop, of an a] tomatic wire fe_edi_ngf process during wire bonding
15 accor di ngiq& ' RB ’E@E?@”r@@”éﬁ‘%&ﬁ“ﬁé‘ﬂ‘ie BedinthroppsAH NG Nire| BenFing
4(a), a1brokenrig & Bé (refe@BE eRBbERA: B N eniide PONG Beh), AbidkehNg
force in the, bggdl nﬁ?w éee ‘%g causes thde broken wire 24 to recoi| and
to be separ AF2E* 1T SRFAHERILPITIN (R B9ding /s SPHMEIGenE e RANHRO Wiet em
detects a btokarsewitrecbikeri wige ¥ tereboinghicg, bet depatapREFormkticecphiIRRROL2 i S

i redi ately 0 I the bonding wire 10 i.le 20 the bopdi ng
wre 10 s TEHABEE I Ful iy PRoE Bk, e dhind y nandng. By
further retuppetivwie addmpHE ibondedigteiy cleseliGto clangp traweondibgreire i ammild 6
shoul d SO . f o7 L T .there jis no upper wre
cl anp 1%6 asthlgﬁmf1 ﬁ@a ?grgoﬁ{ilsd@e eed? 'ﬁetgé)éﬁ%%#tﬁeér:etw,ceﬂﬁeﬁ? %%Foy&fa}‘@t 28%er
wi re cl anp fughgirelradipn sétherbopding ire dAdiThg lawer evire@lantp @ stouwd also bs

MOVement . 2Qased for this purpose. If there is no upper wire clamp 12 as in the second
preferred embodiment, then only the lower wire clamp 16 will close onio the
bonding wire 10 to restrain its movement.

25

In FIG. 4(b), a downwards vacuum suction force is automatically activated in the
pneumatic device 14 onto the bonding wire 10 in order to urge the bonding wire
10 downwards into the wire guider 18 towards the capillary 20. At the same time,
the upper and lower wire clamps 12, 16 are opened to unclamp the bonding wire
30 10 to feed a length of the bonding wire 10 from the wire spool towards the
pneumatic device 14 for feeding bonding wire 10 to the capillary 20. Also, prior



In HG 4(b), a downwards vacuum suction force is automatically
activated in the pneumatic device 14 onto the bonding wire 10 in
order to urge the bonding wire 10 downwards into the wire guider 18
towards the capillary 20. At the sanme time, the upper and | ower wre
clanps 12, 16 are opened to unclanp the bonding wire 3010 to feed a
| ength of the bonding wire 10 fromthe7w re spool towards the
pneumati c device 14 for feeding bonding wire 10 to the capillary 20

the v re pdbiednpl e PRER=a EuRr bR ERERg R, 11 "onlk AeplPala 5965 i ho

pneunati c deertgia lédgtasof bdodintewird a0 (1o ale phetihatid oadéeN g4 Wist € blflef foom
B e R A T T g i TR R
downwar ds f alegiee By dukdo peresinmainitioe Hendingewiist 0t N@ltrb’mgdjrmr\applmaﬁ& bis
fed th h f '

e roug tﬁgedobvﬂ#vgroe fo{g@el%ﬂh d%r%phngﬁg del\ﬁ?eiagg,y{h 33 i@%@ hvé &? % fed

before protruding rromt e capi
bondi ng may terongh adols Qfﬁkairalyldeip‘E&atdihe ncamlﬁryéﬁﬂsefmme pmtrumsgﬁom of

the broken Whd f oftF bbidly bblab i3 Dohth e SBHERR iflely dEGERNGY

the bonding W re may tOITB.tIC
is first podievention '@W@CT@fﬁ‘tﬁhﬁd@nl\N}@ surface 26, such as a |ead
frame, a pri nt ed copper pad on a printed circuit board or a w ndow

cl anp whi ch nps onto a material to be bonded during wre bonding.
The di sthceF'@r ém"tlﬁéa’f%\k)@w @ gedredt il sl Al thediongipg t ire Heayl e

conducti ve sufohagital@bobtaing8! atheabsiRfig %bat% hslf?ergprsnf?énehhsbmn%' ng
wire 10. As thcgmgondl wire 10 is urged to feed through the bondi ng

tool 20, th&TYREYE HirfaEe PapiPMmas 7 30 W%ﬁ&f@t%@p@%@@soma Réiiecr ol
Ej he feedi ngcrralitebadrd tohey Binddivngamb rvmdhoc!?]rfﬁgmﬂy\/a' Hw@tlenﬁl%ctaesbbrﬁ‘éd
etection is, continuou r at short intervals to determ
the exact p&MY ViFF ??rl‘f@‘%/\hﬁﬁ‘{ﬁ%mﬁ iodl g e die er@d?ﬂ‘ﬁ@ﬂéoq!ﬁ@m the
conduct it6e sonduathe 26iacBaBds sti atka dedired tdibBngth of tiiey Porrilg Wieat or @si n
bondi ng nmac ess n erein
t he bondi ngméag%szg' Sﬂé'rec{]cgg:skuré%&tfﬁ%é)ﬁ] gqﬁ%bpﬁ@gg Oc%%)gﬁ? Pq%ge "B¥4&si ng
t hr ough t heclondiérgpidsy opene ad@ciosds te@pnitdiitte fending adte sf thedloasiad wire
electrical gprcuit formed by the bonding wire 10. \Wen a cl osed

electrical circuit is detected indicating contact between the bondi ng
wire 10 and the conductive surface 26, further feeding of bonding

wire 10p40 M&@nm@db&% Ef?c%l d&@ctfgﬁ gg&ﬂﬁ’iﬁgusﬁfpérkﬁﬁrneﬁ% shBk G Nakab!
| ength is automati cal
determine the exact point in time when the bonding wire 10 contacts the

conductive surface 26. Bond stick detection is a typical feature in bonding
machines and refers to a process during wire bonding wherein the bonding
apparatus checks whether an electrical current is passing through the bonding

25 wire 10. If so, this indicates a closed electrical circuit formed by the bonding wire
10. When a closed electrical circuit is detected indicating contact between the
bonding wire 10 and the conductive surface 26, further feeding of bonding wire
10 to the bonding tool 20 is stopped so that the correct tail length is automatically
obtained.

30



- 8- It should be appreciated that the automatic wire feeding
systens according to the preferred enbodi nents of the invention
reduce manual intervention for threading bonding wire in a wre
bondi ng system This frees up skilled | abour to perform other tasks
and al so i nproves productivity by shortening the time required for 5
t hreadi ng bonding wire. Mreover, wthgthe assistance of a upper wre
clanp 12 above the pneunmatic device 14, a wre bondi ng process can be

speeded up reduci ng del ay, f maki ng a.second bond through re
ol bl o T edtye Boma e be PRt fud Baia S urtag e e
i nventi on desefeirbedmbedimientsics ttiseeivn bddacé emavadliiatehventon for threading

nodi fi cations / addi tions.other thagn those s i,ficall

descri bed a%&nﬁfﬁgi"@ et@%b‘@r%ﬁaidr”?& ST s RS R, B dROT O BRI |
such vari at icires, tasksdarid a@ad iroprevenpioductiityd by isboseniiy tie firad Irequirethifor t he
spirit a % (oIl 29 - ALNG: t hod
of thr eaggj ngﬁrg%&gﬁgo%{fﬁgd@gm&r gllo?{o? gﬁéﬁhéﬁ%%sﬁﬁ%& etoggldng ' Vg'r%mC]r%rng{%nder
bef ore t he wbpee therpieumpte tieviems 14 a wirg dooldingy prockss eart b dpesirgipdiyng

the Ssteps 9@&110|r@céél;‘i§"?ort Fh%krﬁgda Ucddde bihd rblfbphan%?gqg@atbilcfe%‘a}ﬁbcﬁ;
and applyrng a force produced from the pneunatic device to
thread the &88diag Mrad0vp the cgptew28i vel y t hrough: the pneumatic

device, 10a clanping point of a first wire clanp | ocated adjacent to

t he pneunmatic devi ce, ) o ) ,
10 The invention described herein is susceptible to variations, modifications and/or

additions other than those specifically described and it is to be understood that
the invention includes all such variations, modifications and/or additions which
fall within the spirit and scope of the above description.



a hole of a wire guider |ocated adjacent to the first wire clanp, and
t he bonding tool |ocated adjacent to the wire guider,

wherein the nethod further conprises the step of feeding the wire to
t he 15bondi ng tool by sw nging the bonding tool in a direction
towards the wire guider while clanping.the wire with a second wire
clanp. 2. Method as clainmed in claim1, wherein the wire guider is
nmounted onto a base of the first wire clanp. 20 3. Method as cl ai ned
in claim@gamMszlaim?2, further conprising a prior step of manually
inserting the wire into the pneumatic device in order to |locate the
wire in the pneumatic device. 25 4. Method as clained in any one of
the precqdi ng ppdiabdrey t%ﬁmglaﬁ%éspgwir thidugh ABohdin@MtodPBER Wiré ©
clanp | ocated between a wire source and the pnéumatic device.

5. Met hod basdel béfreedthierwise pooder prfrfarime voreebentiingy the anetbed tamprieing the
corrpr";ési nge 30 .the step of positioning the bonding tool above a

condut i VEPS'f ace such that a distance between the bondi ng tool and

the conducti vecathd 8seehs obthealiré in @ pnediaticlesvicedaricri | 1 ength, and
stopping the feeding of wire to the bondi ng tgol when contact between

the wire and ERRYESHI{ES pEcdyseddramitae grewralic device te&irepd thpead of

the desi ged,haid cb&Rald ﬂ‘l‘r'é@%ﬁmti cally. 56. Method of threading an end
of awre tWrougﬁ a boniding Tool of a wire

the pneumatic device,
10 a clamping point of a first wire clamp located adjacent to the
pneumatic device,
a hole of a wire guider located adjacent to the first wire clamp, and
the bonding tool located adjacent to the wire guider,
wherein the method further comprises the step of feeding the wire to the
15 bonding tool by swinging the bonding teol in a direction towards the wire guider

while clamping the wire with a second wire clamp.

2. Method as claimed in claim 1, wherein the wire guider is mounted onto a

base of the first wire clamp.

20
3. Method as claimed in claim 1 or claim 2, further comprising a prior step of
manually inserting the wire into the pneumatic device in order to locate the wire
in the pneumatic device.

25 4. Method as claimed in any one of the preceding claims, wherein the

second wire clamp is an upper wire clamp located between a wire source and the

pneumatic device,

5. Method as claimed in any one of the preceding claims, further comprising
30 the step of positioning the bonding tool above a conductive surface such that a

distance between the bonding tool and the conductive surface is equal to a



bonder before the wire bonder perforns wi re bonding, the nethod
conprising the steps of: locating the end of the wire in a pneumatic

devi ce; and applying a force produced fromthe pneumatic
device to thread the end of 10the wire successively through: the
pneunati c devi ce, a clanmping pgnt of a wire clanp, the wire

clanp being i medi ately bel ow the pneunmatic device and the cl anpi ng
poi nt being | ocated adjacent to an outlet of the pneumatic device,
15a hol e dekired Wit éergith,demnd |stopatireyl tieel feeiimg of eviteh® e bondiagppobwlethe

et hod 1 oISk FEBNGTT 386 o SBEeleoroTisr R REE F rdetegiefin BsRei g
tool by %\Mé}g&mdégl%db@nqu% bORImatkaftlydirection towards the wire
gui der while clanping the wire with a second wire clanp. 20
5 6. Method of threading an end of a wire through a bonding tool of a wire
baender before the wire bonder performs wire bonding, the method comprising the
steps of:
locating the end of the wire in a pneumatic device; and
applying a force produced from the pneumatic device to thread the end of
10  the wire successively through:

the pneumatic device,

a clamping point of a wire clamp, the wire clamp being immediately below
the pneumatic device and the clamping point being located adjacent to an outlet
of the pneumatic device,

15 a hole of a wire guider located adjacent to the wire clamp, and

the bonding tool located adjacent to the wire guider,

wherein the method further comprises the step of feeding the wire to the
bonding tool by swinging the bonding tool in a direction towards the wire guider
while clamping the wire with a second wire clamp.

20



