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properly maintained a number of problems can result including wire leaning, wire
buckling, and uncontrollable location of a bend in the wire. Thus, maintaining a proper

arc between two points during loop formation is desirable.

[0006] Conventional arc motions are provided to a wire bonding machine in the
form of data from predefined look up tables or the like. Such predefined data may also
take the form of a few predefined (i.e., fixed) time based position functions.

Regardless of the actual form of the conventional methods of providing an arc motion
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the second bonding location such that the wire is continuous from the first bond to the
second bond. Step (2) includes moving at least a portion of the length of wire in an arc
motion. Step (2) further includes determining a trajectory of the arc motion, the arc
motion being between a first point and a second point of the trajectory. The step of
determining the trajectory includes: (a) defining a pivot point with respect to the first

point and the second point; (b) determining a plurality of data points for generating the
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Fig. 3B is a diagram of another arc motion of a loop profile of a wire loop

in accordance with another exemplary embodiment of the present invention;

Fig. 4 is a diagram illustrating an arc motion of a wire loop formed in
accordance with an exemplary embodiment of the present invention provided in

comparison to an arc motion of a wire loop formed using conventional techniques;

Fig. 5A is a graphical illustration of the change in angle versus the

change in radius for certain exemplary embodiments of the present invention;



Fig. 4 is a diagramillustrating an arc notion of a
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the trajectory may follow an arc where any point along the trajectory will have
substantially the same distance to the pivot point according to the present invention.

In another example, if the starting XYZ location and the end XYZ location are not an
equal distance to the pivot point, the change of radius along the trajectory can be

provided according to the present invention.
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whose trajectory can be calculated according to the present invention.

[0018] Fig. 3B is a diagram of another arc motion 310 of a loop profile of a wire
loop in accordance with another exemplary embodiment of the present invention. In
this example, arc motion 310 is between the top of the wire loop (also known as “TOL")

and second bond. As shown in Fig. 3B, the illustrated arc is shown in two dimensions



the pivot point along the X-axis 100 mls to point B.
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and B. n this exanple, the angles are calcul ated
th
[0056 renr engvea ll%ﬁeergrbéeggqpe e&gﬁgél sgiébvﬁ h%lga%Be)ﬁaW L?_ﬁoogetgla'mne

the a!ctu@ traiectarygdfearp soieardi0he timekasedduoctRA. mey be laepljeddtoBertain
know:$ Ir{f&%ﬁﬁw (8. doeRAV‘ﬁfgnAﬁh@A,Zﬂ ﬁbz @Bge)aﬁngplg' il rlaﬁlus@ a'fﬁnctlon

tecanelnan eV\Ben B
of tiniLL s o RCa] PB0 EHoSRSIS A5 P SHSRET CLlic: 6] Ay Sedieteryyned

using @kpreltions §Utd Rahued plovre@ iy of arc notion 310, a
time based function nay be applied to certain known

i nformati on a. , , 0 A 0B, _.DQ). For
exanpl e, the&ﬁgdiﬁg$§ea% fxﬁiilon of %quahofl. e., R(t)]

and the angle as a function of time [i.e., O(t)] may

be det er ni ne@(ﬁ)s“f (@p) eix PAEER([DNs such Bavativose pro ovi ded

bel ow. R(t) (RA) + (D R*P(t)) Equation 1 0(t) = (0A
wherk Fﬁ@prégrége)wtsEﬂw'éEthﬁ@e # th\éﬁ?gtﬂlﬁs E\’(é ?Ttrfeecﬂfaﬂé@m Fad'id?;eoetween Ra

ange_i n the_radiuys ange in rad
and Bk Soa A RHOR AGERE) ABSS Hie CACF O IS poreebin B0 faP(D), QO
are gihamgsed funtastisusebad WEEEﬁ’th thadn&Bier R{ Whlch%é kha&ige in radius
and &h{ﬁgﬁ?f}h& efffeuc@gd é’(ﬂfreﬁ; sen thhdeaﬁ;né |rr]1I ge agg i re!erthe change in

e changé Us and
anglebetyeeendda 8(d %)r@pa Bmetiors of timer hoch§& is hhe mar@agrh eadius

betmfe'ﬁﬂ?%t;\;aon:dr}? C@m‘?se' Eh@ﬂﬂcﬁo*@eﬁ(\ﬁgﬁgﬁ Pare t@lrﬂ)% srg[aeg?edaa% dhsired for
the given arc motion and for the specific application. In fact time based functions used

in conventional arc motion trajectories may be used for P(t), Q(t) if desired. In one
example, P(t) can be the same as Q(t) so that a linear relationship exists between R(t)
and @(t) (e.g., curve 500 in Fig. 5A).

[0021] An exemplary method of determining a desired arc motion (i.e., the
desired trajectory of the bend in the wire) is now described with reference to the
exemplary arc/trajectory 310 shown in Fig. 3B. The method is described in terms of

exemplary steps; however, it is understood that these steps are exemplary in nature,



between OA and 0 B. O course, the functions P(t),
Qt) are to be selected as desired for the given arc
woreasos77acnd for the specific application. | n PEDUS2007/082482
time based functions used in conventional arc notion
trajectories may be used for P(t), Qt) if desired. In
one exanple, P(t) can be the sane as Qt) so that a
linear relationship exists between R(t) and 0O(t)
: r ary,
and %ﬁt%g&teg# rﬁg\{ g‘?%ﬁn‘??}f a%dagAgr’ ch%gggdl%tﬁ{% t%é%?l%e OF th{aﬁaresent
invegide.r Ewcln¢rafhﬁ:wdeyofo¢ertalrreoib@ﬁc$t¢n$ mhAe bwcher)quswmfmwthe scope
of tHeEeEdrR Gl emtibh, reference to the exenpl ary
arc/trajectory 310 shown in Fig. 3B. The nmethod is
described in terns of exenplary steps; however, it
[0022Her st SHP H:hAtPYRdLINtdt a¢Jsctafe p@@%ﬁpéﬁry Riypt point maY be the

XYZ hidatibe ofittd E@vdiray) ﬂboBtu@BStH’éﬂ‘%sbﬁom Ahafer @ddaslaryqivot point

i SRIRSE ) 425 BB Bl OGP R B BEFLP  ar t
bond femag@dc Wwiit Rign 1) .hA&nsihepexatfiplahepigotesanit miam\berthé &MZ location of

the I{)% togi ﬁ? a@'théa%rw g%e%ép%ffé&eosfér% #fetqﬁe bon aalrmLYmber

pi vot Fm n ocation o
of Oméb pivp pmats mme be jselecteHof@r emP'ﬁth%gdé?ﬁﬂ%mtympY bétse|eCted

base@%mfacfmé’s@& e X leAGH 'b@ﬂdlﬁé Idcﬁﬂorbgl%ﬁb R8e WaRl tHd de
r the short bend formed after first bon

helgﬁ},éhq pfcﬁ’eﬁi' ofH\e WKﬁoF‘i‘ferI”éFQ%ﬁiS?'HP&?%FFGEFt%t?PSﬂusﬁfﬁ?do'é Figs.
3A-3EheheXifiKot p@nat isahe ofiginh@, d)oind 1w -tiaednstonpl Bikné [’De-ZQnd)fo)urse

it is u?tﬁerstooa tﬁ% aegésn%dzc%ﬁgctgr& rtn:ra]? b\elzvI L Igula‘E"erymocFree r{]men% Hnaﬂ space

(XYZiangtin pgcmtﬂn G8SE, béhwl @cteeeiobdsve@lrow dthex puvgt seich(>ay¥,Z) may
be stiB&eWi re length, bending location along the wire, the

di e height, the properties of the wre, etc I n the
exerrplare/tra ectories illustrated in Fi 3A-3B, the
[0023),0t pofsmt & Rdiug @ngiagsqartey angles afsde 6T’Wé'ﬁ§ ii FRfnection

w.thpha@eleg&sdavotGblrmowsexannme; i ngndm shio@dtd aludas (R, @,) and
de r.e tr aj ctor

(Re ARG Astal B ke P IRS PPSY uBinehabdiRRiever o ghree
dlmmsme\alseroh@dlmnt gl agiscoeonterhplatqsi (eod., pithret thirk, ditngpsiomyeipg a y-

ax,smgqp,ggg e bQ@g3keptep 2: The radius and associ ated
angl are determined in connection with the sel ected

vot poi nt. For exanple, in 3B, this data
[00 ﬁ[ﬂ ude§te(pF§3\ D@tq@ywl%g\e(@gugﬁadgm anglg@a,arfun@tmnsof time. More
spec&»canmlae eb&h Bf %mmy loﬂhh‘)éﬂnd‘keﬁ‘ﬁéﬁ&i ?nfa,lumw@iveeéngae (dpea
nsi onal, .enbo pnte
velugof FRSerils PSR R @r oh Ba) o 8 GUe TGhane Pis (¢ e daglee of the
radignR BetyveeB ), anfd0R) 44 dSeepindd. Bet example, theevaheediforstharhgle and
the %gg%‘%g& ge aﬁteﬂnInlégcov a?b% ﬂlﬁrﬁeg sggcteyqrnge EQ%%UQ“%E)'”L [)é’fg. ,alg(t)

ura
and Klg] angl @e(ee(eglplara Eqaatmsdq‘ amché pmm@ @hayet @ein, Ohisexample

is pr@ﬁ%@ir@w@tﬁﬁ%eﬂs%ﬁé;%ﬁ&%r 5 RBrek 3t USsibreal @mboBinYdH: W€ aRb

the
contemplated.

[0025] Step 4: Convert time based data from Step 3 [e.g., R(t) and @(t)] to
data that may be used in the trajectory of the wire bonder. More specifically, in the
example of Fig. 3B, this may be the x(t) and z(t); however, in a three dimensional
example, this may be x(t), y(t), and z(t). Thus, having this data, the desired trajectory

is determined.



radi us R between RA and RB) is determ ned. For

exanpl e, the values for the angle and the radi us nay
wheoodesareri ned by applying a selected tine basedI/us2007/082482

function [e.g., P(t) and Qt)] as in the exenplary

Equations 1 and 2 provi ded above. Again, this exanple

is provided in two di nmensi 8ns; however a three

di rrensi onal enbodi nment is al so contenpl ated. [0025]

[oo§f) . 'd r@gr{ﬁ’ % %Bl’aéfdéa*%@%eet% aqa%'i@éeé zg‘ce tselp4f'H{e EsrPettion with
Fig. BBd$ esperific pfiplementiation obmﬂjmeserwm\eergpectrfa Rrgbeng invemtion is
not ﬁrhﬁe@&?fmi ﬁnaéméh&t.oﬁBFoF Bkaﬁmsreytr#aedettmnmétﬁan é\fme%éaaactory of

owever N hree di nensi onal exanp ,

the grerotiq isynot fimite (e pny sRerfic mgthodgloghi @ﬂddﬁﬂ%c'e@m%at the

metB@BHéRAbED apB&LWIElY rdspedteoaidli :naemfl@&la@kqmldr@, t&ed 2) is
esC

exer ANt DG R toTeE FUthg BB ER Tod TAbriaReKErSts He may

be defertriredpcaedated iuaingranyar,a numebgyrat sestemisrivauding Cartesinnt

coorgjen{gteetrshﬁolrafcggujﬁ] k%ﬁ &{@EQ?&JO%]MLF? ? ﬁ&ﬂ%‘iﬂ%ﬁon %pl%ﬁs? goordinate

Fon- of ajectoryo e arc notio
systeyos, amenast@thess.any specific nmethodol ogy, and it is
clear that the nmethod descri bed above with respect to

[oofy;F 3BFigl BG4 Hdﬂ.arwarﬁqm@stua@.rﬁg altréy@elto%) dét%rrﬂ?ﬁ%tmrh AEdbrddite with
ustrative in natu riher, desired

the press P Ao dPEL ALt PHER SNl Tt SR e FLsnSct AR gxemplary
traje¢sorp @amrm00oshoannasd eashet lmy)strmmasmleuwdrfgorﬁ?ardoasemibnal look-
up tgﬁgg%ﬂﬁégggﬁﬁﬁa{, tﬁgo&gvgg?ana t{aégl%gléllt @Qe das fn%aZIO%S 'does
not follbetbe dpYEArc Figgion4 thessaiddingcghldin |U|slnusthe aon\r@tlanal approach
maytcraﬂis@ﬁo%féhsdﬁ}cﬁra@ bl dkIiAg SRA %@C&n’ﬂﬁ%& (%mgurm{geﬁ‘s%rgrc motion.

invention (arc whi ch 1'S shown as
Suchyp e ‘WI”?Rfe%ﬁ’P“eBE‘éWﬁP‘éﬁ%/thﬁr"’éif%@%%rrﬁg'@arte b&!elde SRBURAMsIM
contéts e sbolidBpe tihatarsaso S@hét@dr?@Eﬁdraiﬁb&o;tﬁ’@\é%}hblﬁﬂflémbod|ment
ear Fiqg. . nventignal
of therF st aTEoF binelRt e dtrine o Hinialt AndtburBRIERE: i desirec
resuttaés lase tbaaing, ast vore uckie, sod ileds wireday #6\vn ats ha@nd bend.
conventional approach may cause problens such as wire

[ooﬁb'fk' ' nﬂ!s@%ﬂoMrr‘?F@OHﬁé SFt:%l%nnnEiIHEi’anjakaﬁoiﬁE €. TRickAin

a wre Cco SIon na cause re nec regi on
exem@lame@dWatﬂ &fdhe preSﬁnb@H@rﬂt@m it MAE be glepigplle tresql@cﬁ@ third

pmn@Bﬁtl*é]é}c"(i{nGHd?QEdNtﬁ tAE ﬁ@sftcﬂioﬂﬂ A &%d ﬂ\%)s%%(&méb&itﬁb’ B%(regardless of
of the i nventign) tends
the {8 BapPGRIERGR fibe BV CBLe eB T e riedES ¢S FebyTn Fo. 4

point § repiesentearthirg polnt sslevtietieo hbudk&l@dedamdhé emgecory € ﬂha)arc

Becaqgwf ﬁ\iﬂ ﬁw I%F% %f g&ﬁg {: IL QIQ(.2 ?r{aje&m%lo tﬁ; é)ct | traHectgla/ eftgrmmed

accoecmmdcp nnﬁesemmlatm@'nmct;sent ofl threcamesenh mwentlmyom@ponds to arc
415 98Sbprb& 14 9rc34€1|oepﬁfevuéu§|{?'dlé§’cri%@aﬁt of the arc (in

addition to the first point A and the second point B)

regardl ess of
[0029 As indicated above, in certain exemplary embodiments of the present

invention, the radius may be controlled as a function of an angle @. This may be
embodied in a number of ways, certain examples of which are described herein with

respect to Figs. 5A-5C.

[0030] Fig. 5A is a graphical illustration of the change in angle (A@, that is, the
change from @, to @) versus the change in radius (AR, that is, the change from R, to

Rg) for certain exemplary embodiments of the present invention. In exemplary



the tine based function to be applied to determ ne the

trajectory of the arc. I n Fig. 4, point C represents
w@2a0kios790i nt sel ected to be included in the PCHUSNOT/Y82482

of the arc. Because of the inclusion of point Cin the

trajecory, the actual trajectory determ ned according

to this exenplary enbodi neAt of the present invention

corresponds to arc 415 (as opposed to arc 410

embBE ‘Iaﬁ/én%'ﬁ* %e?%?gern't mtl |[| 9\91%9&_] a ’lé\grt% ﬂ%fé%ﬁ& [?pso p%’lleb % both

talin exe enbo i nent
the ¢|1W‘éﬂtm ofliug ared araaje n[nggnﬂwemeth@csmer basedcfua@loas%ﬁ@nﬂcmt) in

Equ&fon@rl &b @rdthe S-Err%e? Y, the reabastingslof thexhANGDSRI arRfie versus
ys, .certain exanples of which are descrlbed her €i n

the Watnﬁer"éé‘??é%ft whlpedingar: asAndipe spemny 54 ghovyniniRg.oA . In such an
exargplaptiecrialdiuslis bt comtiotiad aé atfhlectmhaﬂgaa arigleamie&adsmhe

hat . is,. the
relaf g F nt IR, 568 B RSt Rt p b h AR bty F g pertain
appletioms, it remeﬂvpIcaswatéerbmdaveethkstranéctbwepqsselammgh a certain point
(e. gI %Vl.%ﬂhlp%ﬂ"lt s'ucﬁ] af WHE*@*&Q%‘\/QFE‘H ﬂfthEthSmHtr Y%gtﬂgtnot be part

i'nventi on V\,here certa [ati on |p|s
of theanmehealeHaleg drajecteridwhen armlyina ghegiven gme kméﬁ fyngsion. Thus,

wheﬁ Istr@h Qaﬁ.e@l pB:HE‘F‘stdh%Béw Po( b .n@mlaegm hd tranE&w (&W&heh ﬁﬂﬂlple
he rel ati onsh

add'F'ﬂna@.{lﬁ)ﬁfr@s 98t gli)]ée’f ﬁ%b%ﬁﬁﬁ‘@g 'W*F%HFl%tc\m qheﬁélaF'Pﬁ%‘é‘? between
the aﬁmlgé ih Fattuss@gierichaffe shavgle h’fayl-_begomE/hon linefr. SEm@mple in

Fig. g%a FSl(ﬁ)h%e)ts a%danul ({J ﬁg’tl nc)tf tﬁ ed rela?'snghlg wr}\en a th|r% point

ecause |ons
(e. gl—mmé‘rm Ruch iastlectedito bellraxluldﬂdshutpe trsmmrynécéan*,auyve 520

(Whll:h 'Bags%gttﬁr‘oﬂgﬁfbglrft%@bé fthe ne@v mlopﬁj 9%@&5&?' t?etcﬂar%%vlﬁ radius

trajectory pass throug certain point
and frfﬁ ?h?nﬁél“'h?ngleéjﬁ'eég t'ﬂﬁ)mﬁ{us@nloﬁ tig H"'rd49°'§v@rfh? ﬁm%ory As
showrhat Fi§Ob At poiverLs 1 Mﬁesb&c@?ﬁtra@lﬁs t/bu@te rmrarml ar@aé Gdili@bediong
or a e ven | e
curvp 3 s bdspiie e RBrehul fetzSn e Basigerls PO i qoginegr for

curve&20niticadde sai thaether @destio cont(aied vdsenfunttidn i @ angle @ (or

vicedddit i onal points are chosen to be included in the
trajectory) the rel ati onship between the change in
radlus and the change in angle may becone non-Ii near.

[003B} exahprever ghere gre ¥xiougyiays thatdhg dadiug srayrpe controlled as a

functifflof ah bAGle otthlastmw&ehng al hfrt %ﬁhl(@r Wﬂ&fbl@a&d’ibérﬂal points)

to o feltisgti i wRECtry Biatort 50 Mstiale S67eE agate9el ey
embpdissss fdrconigbilipg th rabik@)asi sfuhbigorneiar ehgé igonshi p
between the change in radius and the change in angle

roogSf, 2, AESelEURERR Al Ak P04 Mg s L sy e
segrnenty Hii iugstiﬁélngéhez@anglaanm@r\vdaugﬂsmlp@%twgﬁ@ tfmwhﬁ@ge in angle

versﬁ@%e éiﬁa?@él%?réoh% r QEREh RS Biea RELWEESF dthér &D@é&%d %40, and
us IS non-linear for curve 520, it can sal d

550’[ Hﬁ? aflgiEiopa] fuiesi S0 aherd 2P @Qr%?ef‘h\‘ﬁfiquéﬁcﬁfngéﬂiwature
fact@B Bemgpphéd ¥ Bf réRitiBAIhip of the change in angle versus the change in

radius, such that the relationship between the change in angle and the change in radius

is no longer linear.

[0033] Fig. 5C again shows line segment 500 illustrating the exemplary linear
relationship between the change in angle versus the change in radius. Also shown are
a number of other curves 560, 570, and 580. The additional curves 560, 570, and 580

represent various skew factors being applied to the relationship of the change in angle



[0031] However, there are various ways that the radius
may be controlled as a function of an angle 0 other
W b@w/osalrecting a third point (or rultiple addPCT/ORZN07/082482
points) to be included in the trajectory. Figs. 5B-5C
illustrate certain addltlonal exenpl ary enbodi nents
for controlling the radius 185 a function of an angle O
. [0032] As described above with respect to Fig. 5A
versE& %e ﬁ% 38% paoﬁl@% A 4 tﬁ i ns ooeltwhéﬁ'{ eaéHalﬁgetl#gngle
Il hear 'ref atlons en the change
a”dﬂﬁgﬂﬁ"@éﬂ%u@m¥%§fﬁﬁawyﬁlmﬁawadlus Al so shown are a
nunber of other curves 530, 540, and 550. The

[0034’]j| ti orRyl 6GYEVRW did§hanbilstrating 55{%tﬁ&ﬁéﬁ§e@@ﬁmﬁﬁ!@'@#§1ectow

/ t f be L
of af SRTPINEHL 5 PP R TS R BEPEHOLALE B s dpen @ Aherdapggth an

exemplary adb()ld;rnesuohtl'tefmésdriwn\reeuhahl dnshupderstove & thbee skilled in

the ?I{E,ﬁ%.gfanjl Fﬁgg%cﬂﬂ%gqn g%eﬂg\g%n%g?{h r}‘néfgé Hﬁnttéc'd c%{tagﬂo%earltlonal
stepp Imhaysiee addadg ant she sesiep patrye jtepremey rbs|aat1erem&hrm;thb@meeen
.uus&%dc%%@p b&o aena.k,& ,y&msg%ehh@d mﬂr}e%écm a@m& pcﬁh@&d the

shown are a nunb t her curves

secof o diFer SWP'GUF‘V%% %E’swe Byek poamfdsgsbn%@rte%@mongm At
stepVEiiUZl @Ltﬂur%K@befc@Gé Qélﬁtsb&b%t@ﬁﬁrhéoeﬁrb@nér’éﬁné a%eatraj@eﬁiay PFor

h th
exarggien g o1 1 PErRY aEdate Fohet e Ao einGE Ra Al arc
310amedch biethetatg points inaldiesa radinovaloaged ahiangkerval jd&3# piven
timeF's ch @ak Baéh Iald 'IL?egémljédflé Uélhé?é bl%g a%d r[)‘?ft{]ﬁrqjm(Hased function

ermning a
[e. gu&w ang @Gl fEﬁCImfutmamle aalbm ée Do&ﬁt)i]ns betwseddake first angle

def.rvadtwy a2 ;ﬁv&rﬂaﬂ.rara)ﬁdq@%t%mt (ef t@swnrcﬁ$§eéf.ﬁerawﬁhle%ot

i's under st 00d ose sk he art, certain
p°'”§?%‘ﬂ)£’°'“ﬁ€‘l) R 7 %éﬁ%"q‘ PRAF G‘F%l'beidal?r\f mﬁyp ¥R Repttangthe second

poin€ &4.4 iy vattleh fsi cmﬂlaéd st/ eﬁé pivay ptiat asttlpeint BNdAt biep@ode the
t er.e

fot te
ooy pEFauiits AP st et S8 Trapd S5 Risitoneg prior = wire
bonding Machkimpe dor exarnple, ther@tta points mamdetine fetciond (pa. npalar

coorEﬂ%té’%@@plag’radlﬂs ghcgang?]pgv'ém%s Bk \écfhn&[%'nrgf tlr?e)d%t)bv@\%i' L Quire

he ori gi ol nt's
bon%l'i‘% %P@Flﬁ‘%ﬂsq Briegenefatei 'ﬁ@”?“’@r F’I‘f“@j"%'tttf@'i‘f? [e. gorCarte5|an

coor@inatasl ich B x&l),gy(t;squ b@)plurality of data points
refers to a pl urallty of points along arc 310. Each of

dat 0|nts ncl udes i Us va n
0o3af 0% Br BURS St Epb S S il siEPe B e R0 L PR S,
the magiod shaWuen Fig. prcmulddedudgaastdp ofeddfiasgc thmraicﬂmm C" between

the %r?t zimt &%Qheaé?egoﬁr{ g§|]1t (cFaa(r:tgltr‘af oﬁrfleangr?%oﬁét\éuaﬁg gnygof a

numger eft adsiifiangl peidtsy RS- ¥ threghpwhinhk theetrglectqny AhaAhma,Sﬁ, where the

step@laefiffg BYhir-B®olit beturP pHibt tPE@pRP2NtINANCch 8Rdsd, RkdRional
second angl e defined by the pivot p0|nt and the second

ParaMmGters ey def@eg m%walr@ﬁ@fﬁ meu IIH‘yUC{eméOI‘FﬁX@B’tpl%&Crﬁnd @c. Of
courdd)cispy dﬂthlﬁ) poift welile Peftdin & dHainge in the application of the exemplary

time based functions described herein [e.g., time based functions such as P(t) and Q(t)

described in connection with Equations 1 and 2 above].

[0036] As described above, exemplary embodiments of the present invention
may be methods of forming wire loops to provide interconnection between a first
bonding location and a second bonding location of a semiconductor device using a wire

bonding machine. For example, such a method includes the steps of: (1) forming a



plurality of data points are converted into trajectory

data that nay be used by a wire bondi ng nachi ne. For
we@npba7e t he data points may be in a first forPoT/{i820097/082482

pol ar coordi nates such as radius and angle values as a

function of tinme); however, a wire bondi ng machi ne may

use trajectory data in anb{lﬁe’r different form[e.qg.,

Cartesian coordi nates such as x(t), y(t) and z(t)].
flrst[bggéél: trg fll‘égP&Z&jg WHCHK% ﬁ«ﬁﬁ’x %l?oqdl% L OPQl?élh ﬁ\é??%v %Bé/ J%Sed
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above [ 0036] As descri bed above, exenpl ary

me“é‘?FEfﬂﬂ"‘fPthFé dP the present invention may be methods of
formng wire | oops to provide interconnection between

[0037F i r st F_tgoﬁdi; Aadldaabdgrem cfrach aesﬂmmaﬂatmtrdhﬁgrma:tmtdused in the
dete?rfn'r%tiﬁﬁryf‘é é‘&&%crf%%vérg%&fﬁlnr@ aaw ﬂbﬂ:}gé '?c?'ﬁn tloP of a wire

such nmet ho
loopdm acqoxsiarfcsrwrrmgn ax¢mplenpembodimenhef therpjﬁsemﬁ ieMengon. Of course,

othe'r @5@4 ﬂrgﬁgfwrﬁéhoas lae@eérngmbra@éd wﬁ.h the %Eorﬁz o hth@ .rlﬁ{égt’elgﬁd
bondi n

t he
Refeﬁ%‘?ﬂja%aé” & Figad g&%‘ﬁfﬁ 59‘}”?% ﬁ’%t? "B@Hat%ds'n%'He%therPOétt'Oﬂrﬂéta for
the seidceed pnaepdsmon eOfPFWJ PR, hod PP} 2fositth @amf@rouhdtfﬁitq:ronﬁ?ti @e., A,,

di
Ay, an%o )c, n\ﬁﬂ?c{sq'on oga%a tfor g%a. 41055') IR %)értgc fn8‘ln t*oé\l)araag%tﬁg g‘e@&ned(ample
shov}zmrmllflmg3$ db&tdabim at hledk 730 wooldhielege & Secpasitidmodeda af esdheof the

pivoP B&fAf! qaotﬂﬁr}ijprég ﬂhg(‘fﬁ’gt' pﬂﬁnl? @anﬁé B (&, W &cb&%gonat) At block

conti'nuous fromthe firs to the' second

710 @elaga trapsfopmatinn hasyocsuehin KehEhe RosiiRsviintp e gk, tha@osition data
of tHerﬁlﬁdtCﬁBﬂteﬂ'tel st QcﬁanarnG th@@@:olaacboﬂrfﬁﬂ hé@@é’érf Gd8a t@)l.@flne the

it 3oa)is prieeB g REo BHIGE RYGISArELPRL (s e o G the Tt

anglefvarich it between) # odfereyicofing dred drecfiraDiadoss (ay ib€ig. 3B, @,), the

secosgtrgé Ul IB%Qveeﬂ tR& R/rogegl?mf ﬁx\é Lﬁé ée@?wﬁ ggi%m)negsmrﬁéeﬁp ng and

ccord nce w
the $e@ow¢]an91ﬁgvhldl is betwdsndbk refiesancatinefand hhe seqept aao}ausiata, in Fig.
3B, phyansformation used in the determnation of a
traJ ectory of an arc m)tlon of a wire used in the
in accordance with an

[°°%§<knp| aé\?e/b'@ﬁ'baa@ ﬁﬁﬁ%hebﬁaﬁaﬁéafﬁf%g@ﬁpn DAY eFRYTSH: Mgre

spedifizdyg & plurality of data points have been determined for generating the
trajectory, where each of the data points including a radius value and an angle value as
a function of time [e.g., R(t) and @(t)]. For example, these data points may be
determined by applying a time based function as illustrated in the exemplary Equations
1 and 2 above. At block 730, the data points (including a radius value and an angle
value as a function of time) are converted into trajectory data used by a wire bonding
machine. For example, the data points are converted from polar coordinates [e.g., R(t)
and @(t)] to Cartesian coordinates [e.g., x(t), y(t), and z(t)].



ot her data transformations are contenplated within the
scope of the invention. Referring again to Fig. 7, at

whb@sks7700 the data illustrated includes the pPST/UBZINT/082482
data for the selected pivot point (i.e., PPx, PPy, and
PPZ), position data for the first point (i.e., AX, Ay,
and Az), and position data 125r the second poi nt U
Bx, By, and Bz) . | n the exanple shown in Fig. 3B,
[00§B¥ S dab"f‘ @%rs@l @‘éﬁdlzgpal"(ﬂy&! goﬂ:fsl Q‘Eg)réd:étgﬁ?n@@%rtlh(ﬁ@slon in the
I vot pol nt,

traJercmrgt(e@ou Hhihyird daia pgmtr‘iﬁ" Bs fescaibed ?h@Veéeﬂ'tﬂﬁdhp@'ﬁFﬁ ). At

tranbﬂoﬂﬁgtlgribosh@mﬂah Fid. rm&fl@rcﬁﬁﬁdé)&cbﬁﬁndwguiﬁ @)Eianhﬁletlh@ék 700
I TI ONn at a of

on
coulfsgineuden e amifor i osghf poBBanakdzeo EBBRAAIpBI b Cr and
C,). halsevheemlmeua@udfélsmmctdme rbdius and adglkesnehvaen of tre
DLyat._poj h f point (i.e., in Fig. 3B,
admﬁg§£cPﬁ%b&F%§?H3é % is between a reference line
and the first radlus (|. ., in Fig. 3B, 0 A, the
[004@L0ond M&ullﬁGgrtbém%mlarhénmoolwerﬁe|0ﬁth%msel1ten$mtondllustrated

hereﬂpblrét pr(){/ld@d in A @wglcﬂneg’sﬁ;onaRﬁ)rm dzt\he Xsiﬁ%d ﬂngll.’; and 4) it is
is between the ref erence ||ne and

whi
undqra@oggh?tl thg pregeqt qusntuchorGerBPlatesr[ gogg]lmgptwwthyg@
d.mmmnberFodamnméaﬂ@f@rrmtatmam;amp%ﬂrr Rk MJFrféy be two-

. specifically, ural it ata been
am&BEERoRRA ¥ or e Brbs obnsh Ve Epvevwﬁ}ee%ww and
415 ghowmén Eigt 4 npay alse exhiloik Eld/l aogs aomadnarg (el tiee ardesamay extend

function of tine [e.g., R(t) and
"wogﬂgkaMngﬁg ﬁ% e, these data points nay be
determ ned by applying a tinme based function as
[0041] ust r Ae@ERPAIGHRR OESAEITESANY IMMGOEeD ARy be imidepentsara

numBér & QenatBR, métﬂ’i@m@atF%r BRAMpIS, fHeekhlh g @nrdihsSiled on an
val ue_as a function of tlngL are

ue and an_ _angl e
exist (P RLG PR ISeEy e SPVRE @ OB ST LB geton
withpeccinteyzateBovitte aawipe Bondihg nd@himepoFaitseratiee tehniquéLthay
O . 0 . .
ore P im RSt AABUESoh e, 3 0 R, U i
magpetiq {lis¢,gadig]fraauesaisasier inpdigtuiavdiorfatqueacacaornredare etc.)

that IRHRL RbMPLEeS ﬁé%Fuc’tBﬁi E@b 0'&on’nBuEeh%r&drﬁh‘%ﬁts@uéﬁogg%%late@ to the

third data point descri bed above)
teCha‘&t’%lstransfornatlons shomn in Fig. 7 would change
ordi [ exanp 700 coul d al so include
t00f5E %1 0 RErafiendle 4NEB B fndkifite dRdeSeiibao o bl reference

to s{eeifig.embOdjm&its, hrdnv@ntion id hdeniehded bd be Kmitk0 te ol details
showﬂ’l SQ?ﬂhQrcl\}éqg %ﬁw%dh‘%a %ﬂ%@bg ngf an Wé d%tggwmhr'bté\ﬁ&fope and

rangﬁ\mf eauivalentsiaf tbx é'ﬁ‘p‘ﬁ%@'}d withouti dﬁ@nttmgoTrom Hie fvestion.
invention illustrated herein are provided in a
two-di nensional form(e.g., Zvs. Xin Figs. 3A 3B,
and 4) it is understood that the present invention
cont enpl at es enbodi nents using three dinensions. For
exanpl e, the curves 410 and 415 shown in Fig. 4 may be
t wodi nensi onal



only (i.e., with no change al ong the y-axis); however,
the curves 410 and 415 shown in Fig. 4 may al so
we@0Bl5177@ y- axi s conponent (i.e., the curves PE&IUS2007/082482
extend into and/or out of the page). [0041] The
techni ques of the present invention may be inpl enented
in a nunber of alternativeldediums. For exanple, the
techni ques can be installed on an existing conputer
What YSEEM sErver as software (a conputer systemused in
connection with, or integrated with, a w re bonding
machi ne Funt
conput ezl r eaéaﬂ%ogtgfre?ttg?&nmdw%%éé@r&'%%g?atégrﬁeorrtr%my&la wire
usechift the APrmentop, of ey taoe, éhesfvc m%tmnobqwsbaﬁe\wey adipy p@nt and a
seco8 iotHof andlirajefdpfUPBGHethal Eb@brisiRE itk 1bteBl 6F:) t hat
i ncl udes conputer instructions (e.g., conputer program
i nst r uc{ioghinged pivet pbiat ke réﬁiélaﬂ'tdw\@s’irst[ SHI4E2Ind the second
t hough the invention is illustrated and descri bed
erein with reference to specific enbodinents, the
i nventi ' ] ’
puent! o5, ddeRult SRR bOARE doTL RS hB A G Ao,
each ofethelelrtd PEnis in¢elliding lagradisis pelugrindramayeg!e aleq ek walipetion of
timeQkadér @IE%'V\%TE \?’H‘lfjesvﬁeﬁrtbob'étm/égﬁ’%)t & ﬂ%tfaﬁef@f&etﬁiﬁed by the pivot point

i nventi on det erm ni ng
and the firgt EE%r%PddP) ér?eﬁ?’td ?l'iﬁ"? Sﬁf'flﬂd by thierRAveiRaiNt andk the second
poinf;adrgat i on of a wire |oop, the arc notion being between

a first point and a second point of the trajectory,

t he net (@dconvenpingshagliuraley of dpta mdints(dtp tesgédtaiyngata that may
be ugéalgﬁamwg?ﬁ/& r&gsnagﬁﬁgct to the first point and the

seco ermning a plurality of data

poi nt s &or g‘?ﬁ‘@ﬁ%‘ﬂ‘nd@oftché?mtf Wh@Fetlr‘?Eﬁép (??H&,u%fes tclgﬁnlqgttﬁe pivot

oi nts I ncluding a radi us value and an angl e val

Pomgtq bpeeyidistast fiomaacher{the GfSttH?é‘teﬂﬁ‘QltBe §9‘F°tﬁ‘€§°b’ér ng

bet ween (a) first defined b pi vot poi nt

and the3fir s?%meﬁfe d %fgrféa I3 Whetsl, ra&l‘l’jl"@"ﬁe‘?ﬂ%éﬁ opthe
datat jodntpidetdrmiraddnit seepd(2) he sssstantiipeheitamand ( 3)

converting the plurality of data points into

traj ectéry dabhemebd ofejaitmel wheckirbytea (W meludes defirgng the pivot

i [

Pl e ot e s oo biThe ot el ShRctetrom the
deﬂW¥bﬁW§é§ﬁ“of the first point and the second point. 3.

The nethod of, claim 2 wherein the radi us val ue of each

of the data pof MeshafedfHaimnkyhpiginsstep (gpincluges converting the

plurdityp 8f aathipidty intb €agt@s@n coordinate trajectory data.

point;

6. The method of claim 5 wherein the Cartesian coordinate trajectory
data points includes values along the z-axis of a wire bonding machine and at least one

of the x-axis of the wire bonding machine and the y-axis of the wire bonding machine.

7. The method of claim 5 wherein the Cartesian coordinate trajectory
data points includes values along the z-axis of a wire bonding machine, the x-axis of

the wire bonding machine, and the y-axis of the wire bonding machine.

8. The method of claim 1 further comprising the step of (4) selecting
a third point between the first point and the second point in the arc motion, wherein

step (4) is accomplished prior to step (2).



4. The method of claim1l wherein step (1) includes
defining the pivot point such that the first point and
wo b@sesrond poi nt are di fferent distances fronP€@TES2007/082482
defined pivot point. 5. The nethod of claim1l wherein

step (3) includes converti n%; the plurality of data
points into Cartesian coor df iat e trajectory data. 6.
The nmethod of claim5 wherein the Cartesian coordi nate

trajectgry dafa wéfag\m Pﬂﬁﬁne\é gq%ﬁsﬁslgqngslégeoef%? selecting

zaX|sofavv|re ondi east
at lepsteone 2gditiongt p@lnbbexﬁweén bbﬁﬂrsﬁ@ormwﬁrﬁbe aeepndipeint-inxhearc
moti8h, WhEreW &p RONEI RBoMBrIMed Prior to JiaE (PRt hod of claim5
wherei n t he rtesian coordinate trajectory data

poi nts hocl utles mé@hcstezsf@éuﬁngfﬁrheeﬂcomplngmgfa éteWoF &)
X
dete i a AR B PERIAE i HRE PRI @PBSRRIN RS PRACHFSHErmining 2

seco8d radies Rebhkenfthe Ipaiompaint and hiex sexoni pioBitghérdem steg4) is

t e f |
accomr{)llglﬁ'%] B@éerggn E)f} %:H(J.I (Nﬂe eﬁ g%recik?r%%ﬁ@g (b&qlgrojghﬂd ?&ween a
referenye [ige a@dc6r9(9Iracyh%BA,mndowhetr@msmepe(W aawglér%)neﬂefmdd:fetween

the r‘élfé?bmelllrfel%ﬁm% SeOORY iaRiiR L he step of (4) selecting
| east one additional poi it between the first poi nt

and t heigecongk RRkHYd éﬁblé.hﬁuﬁmem !;t@B (zy\'fH%ru%leB u§|hﬁ|% time

bas ffzjeyt%nﬁq%%gp !nlfﬁhe\gvggﬁfdg%lgsitt% né\s gﬁ,e%me(ﬂec%ni})r-erl ﬁJsrlr%iE the first
angldet,pam therggcand angie o aidi argeRA deeénwvaad thdglupdlvpbf @tk IPoints for
96”%%\,%%{%{@&% oint, determning a second radius R

€ pivot point and the second poi nt, wherein
step (4)5is AGEALR rq
wher ei ni%he rst adr?S: z% Whe;e | ne Qﬁ%{o\{\‘e@qresmnds toan
arc Ipefielt A qurﬁ,f '%Pfdp‘fﬁ'ﬁ'@t torehéﬁcegd PAnd apgitigher ei n t he
second angle é i s defined between the reference
li ne and3t he TR BWHIPG HFl3id Rherein therre fprtipnogreseengs e an
arc rhbtioheicetin agkeforindion BES Hiekt Dok 8 ioR Gheawire MB>phased
function in conjunction with the first radius RA, the
second Rt&diThe nikBhod bfecldinT $twrarsgh etep (A) irmahdies lvefisiagaha pivot
hn nal it f . d
pom@&%@o% gﬁ (1&enlggé§%rn 3% Iﬁogn A ogﬁ uB Q?a ’?lki§ b%?Hg\és @t)%
Iocafeﬁn efi tae rhomdwaép@ﬂrp th@ fa'rn@' ng@t wnt l@endr@‘wdm@atm Qafra first
bondlahdBY b katibRBF the I-dhdg 108PEp BOBHL éoft Phéht SRePRE zone of the
bond position. 13. The nethod of claim1 wherein the
arc notion corresponds to an arc nmoti on shortly after
formati of .a first
ot hod 51 o ATRTPUiH PRI Seue nsuf el RBL TSP ARy

instruttipnsiwioth cause a computer to implement a method of determining a trajectory

wire

of an arc motion of a wire used in the formation of a wire loop, the arc motion being
between a first point and a second point of the trajectory, the method comprising the

steps of:

(1) defining a pivot point with respect to the first point and the second

point;

(2) determining a plurality of data points for generating the trajectory,
each of the data points including a radius value and an angle value as a function of
time, each of the angle values being between (a) a first angle defined by the pivot point
and the first point, and (b) a second angle defined by the pivot point and the second
point; and



point to be one of (1) a location of a bonding tool

tip at a first bond position, (2) a location of the
whemdiosty7¢ ool tip after form ng a short bend aPCBDS2007/082482

formation of a first bond, and (3) a |ocation of the

bonding tool tip at the end of a heat affected zone of

the wire. 15. A conputer T éadabl e carrier includi ng

conput er program instructions which cause a conputer

to i I t : I 0. a trai

an arc oy e B RERu A Bh Bl RN, Bl b EhCftg that may
be uggd by PoWirE bentbngimachibei on bei ng between a first point

and a second point of the trajector t he net hod

conpri sithg t Adnethegef fxrmina§ wirerlpep ERyPrVisievBlerssanagtion
betwdehla fire6 P&fdind Rchtiéh ahd §tse@ﬁ1|drﬂonaﬁ@ IbERIoHAF ANErIE Huctor

(2) d , it ints f
devig kP Ep T F%{Eo%e?m‘%g%"%%eyre%an apmpﬁa"nagﬁ%st%bf» fs

i ncl udi u nd n angle val ue a .

functi oﬂgoﬁnp%%e rS’réac%n o?taEhﬁefargn%cfngj'r{Pallouaetéon "g'l%'ﬁﬁ bonding tool
suchiidsethe evire( engaged w@ttharbgh@md@cbcplnsedorttyruphewpih\tbe fipsibohd;

and the first point, and (b) a second angl e defined by

the pivod) §ée ingA denaiie ofwirempnp dhenfirst hereH{iy location toward the

secoR@B¥REhY W&}:atclbﬁ ﬂhﬁ(@d |'nt:l)l|dﬁ’1t_q rﬂé\;lﬁg BPIALSa bB%Mn of the length of
traj ector by a wire bondin

ed
wire i eRidfe MO en R "Fk&\dmgn@etsrwm 7 Bajsctay o the arc
motiph Othedc nrdtehmmgemettwe@n beitrsveimtaarid & sécoR@PIInBBf the trajectory,
bondi gg | ocation of a

the Sstgl:;n%t%% n'ngathe\e/trad%(: g9 'H&Iu W re bondi ng machine, the

g‘;;gogt C?Lrgr aﬁ'rié?in{g\g d?l(lgtp[?oca :té%gs e?{ltrg trﬂg i@s& ﬂorlr‘?ttand the

SUBeFONARPING Wi re engaged with the bondi ng t ool |s

continuous with the first bond; (2) extending a | ength
of wire fronfRfietermiainggourally efoiie Peints GhapaereRBag the

Se&ej’edtdaﬁ,l’éﬁcﬁgnf Itl@é:aéttacmm@trﬁ:mdﬁr?d a Irdtilid1 04108 aA®¥h RBgRtvalue
ast .a ort

rofs BAThBRS" B et RS le v drnePriReRgEha frst angle
t r d¢feeddayythefpivdh@osnt @ndwbe Grst poimé, @rdc(byet seapndenglg defined by

beEH@eﬁ%tapoﬁﬁtr%td tﬂ@'sQJ&o '}g)rﬂ §fgond point of the

trajectory, térmning the trajectory
i ncluding: (@) cgﬁ\férﬂhﬂ%éﬂplma\ﬁw OP@dtQtpo\Mt§ fhtb E2RRESry (Bta that

the first 0| nt and e second point, (b) determning
a ElaMrbﬁquFQ ¥fa Wise Qo'b‘ﬂif‘%f‘?cf‘@ﬁ geter ating the

trajectqy, each of ’“I ta poi nts includin adi
val ue ag—’é fgrﬁmgﬁ@ STl E at the second bonding Iocaq:lon such that the
wire is continuous from the first bond to the second bond.

17. The method of claim 16 wherein step (c) includes converting the

plurality of data points into Cartesian coordinate trajectory data.

18. The method of claim 15 wherein step (2) further comprises the
step of (d) selecting a third point between the first point and the second point in the arc

motion, wherein step (d) is accomplished prior to step (b).

19. The method of claim 15 wherein step (2) further comprises the
step of (d) selecting at least one additional point between the first point and the second

point in the arc motion, wherein step (d) is accomplished prior to step (b).

20. The method of claim 15 wherein the step of determining the

trajectory in step (2) further comprises a step of (d) determining a first radius R



as a function of tinme, each of the angle val ues being

between (a) a first angle defined by the pivot point
w@easose7d i rst point, and (b) a second angl e dedT/neE0Tg82482

the pivot point and the second point, and (c)

converting the plurality of data poi nts into

trajectory data that may bd®ised by a wire bondi ng

machi ne; and (3) form ng a second bond at the second

i . £t i i '

et R Pioe Bk A T Do pefertig 7o LR HHE R, BfHEen the
Pivog pain kNG ththeacens Peinb VTN sieR (s acemmish phgrioht step (b),

and Wh'éFéhh therif adqt eezp)ows fefinédb&weah ta%rea@nc@qmeddrraai@t radius Ry,
tra ector d of cJaiml1l

th

and ST B¢ $asPoaPoIEaer asEne Beuieep toF rEEnCE BE e e
secohbiradiup@snt between the first point and the second

point in the arc notion, wherein step (d) is

acconpl R$hedThe nathddofsti@m Zhvhedkedh stehdbjrgtchalds aking a time
basecﬁiI ﬁh%&nﬁn%ﬁ{uﬁcﬁoé&vﬁﬁ tﬁg}lrsft WL di D?g Cfﬂg'%rei:oc‘r%sra%ng i ?rPe flrst

sel ec east one addftiona T bef we

angl@ ke, pn¢ Hie gespid a@mg Zehi@ cs*é@roti@diq@@rnme the plnéahév ef data pomts for

gendfBtih@the MRE@HN step (d) is acconplished prior to step
(b). 20. The nethod of claim15 wherein the step of

det er m ppng Th@n{eltlﬁ’dde@ﬂc%(’jlbht 16\whERSn (f%)afr_ﬁlﬂﬁcithfhrcg_rresponds to an
conprises etermning a first radius
re R0 (g Prreorabubbosin £ SrorR Rt Perbsi oy
det er m gLng S n Y
and t heagecoﬁr&g%o%?%f%, &\?ﬁwéeﬁ’e}%%g?%%wﬁ%)a%y%%g regé)?]nc% toan
arc pplior shastly e&pr fovnatiamdf avfiestdiond tofighef wirg oamngl e (OA) is
defined_between a reference line and first radius RA,
and wheP#i Ahe eetBed ehelaighyb wherrimptepg(ay érdysied dgtining dhe pivot

point &ebé eﬁ@bem% Ibté’cﬁnnadf% EJ}@nﬁ:ﬁb@nﬂp bedifiist H%%d p%},mo'rKh@Z) a
erein ste Ss'hg inclu

ocah 5 oaCra Ot GreIret BT a AeanoS b TRt = st
bond,athidy8) BAocatibe oSdm)b‘xdwdra;dtdethat thehend oft s hedtrafieeted zAne of the
and the second angle 0 B, in order to determ ne the
plurallty of data points for generating the
trajectosy. ZZompleerTBAdk &frrisl i?l'clmdﬂl? é@h‘?u@é%rb?n%n@r C
notion corresponds to an arc tion I oop
instrgldqns; wiitch ea%eée@mmit%mnwdﬁwntcﬂqmemd Ofﬁ@""h'ﬁﬁ ﬁwr%kmp to
providedihtarddhneb@srebetwe e a dirst tsmfdi@m@a&rorn%mwas)&oh@ band .ag Gocation
not i on shor%ﬁy after forgPtlon of a fl&% 9#1
of @ GRIPIEONGHHOT BN ICe NG R MG POBFINgI BRTAINES thh E1EEReT ey S('}%the
steps o€l udes defining the pivot point to be one of (1) a

| ocation of a bonding tool tip at a first bond
posi ti ofi) fe@ping a first bond at the first bonding location with a bonding tool

wire,

such that a wire engaged with the bonding tool is continuous with the first bond;

(2) extending a length of wire from the first bonding location toward the
second bonding location, step (2) including moving at least a portion of the length of
wire in an arc motion, step (2) further including determining a trajectory of the arc
motion, the arc motion being between a first point and a second point of the trajectory,

the step of determining the trajectory including:

(a) defining a pivot point with respect to the first point and the

second point;

(b) determining a plurality of data points for generating the

trajectory, each of the data points including a radius value and an angle value



| ocation of the bonding tool tip after form ng a short
bend after formation of a first bond, and (3) a

wo omansome of the bonding tool tip at the end oPCHUkm®AT/082482

affected zone of the wire. 25. A conputer readable
carrier including conputer_ programinstructions which
cause a conputer to inpl e'rréﬁt' a nethod of formng a
wire loop to provide interconnection between a first

wre . ( !
oQQb'?QraétBﬁq}f'tmb\;%B& B SHRCHL Panggby&ng; Bgméeﬂﬁazé’fﬁ%thaggle

sem conduct or ice using a wre bondfng nmachi _
me feftedddnihe Y poirtienditep Sirgifpoint 3nd gh)ng prFoad fngigtdefined by
botitk @bott fieintf dicStheR@BSHBLiIMGGALI on wi th a bondi ng t ool
such that a wire engaged with the bonding tool is
conti nuous wd)rohWetifg tisé plaedilly of datagoirtBahtd Grajedteydidia that
of sz\a’i reerrgrBtheifi rs%i bondci ng | ogati on toward the
secoHcP bondi r)fga WJ%&PP Y n@ﬁ@ (’?jn i ncl udi ng novi ng at
| east a ' 0 0 i ' .

(%ﬂ%bﬂwﬁg)a %ecu? bLﬁcPQE &Sd%eﬁé\ﬁcgg?ﬁedr?rﬁ%c%%&%such that the

noti on, urther 1nc

wiretig ggrdiory from thiedirstrondgpitbe seqand kond. not i on bei ng

between a first point and a second point of the
trajectory, the step of determning the trajectory
including: (a) defining a pivot point wwth respect to
the first point and the second point; (b) determ ning
a plurality of data points for generating the
trajectory, each of the data points including a radius
val ue and an angl e valueas a function of tine, each of
the angl e val ues being between (a) a first angle
defined by the pivot point and the first point, and
(b) a second angl e defined by the pivot point and the
second point; and (c) converting the plurality of data
points into trajectory data that nmay be used by a wire
bondi ng machi ne; and (3) form ng a second bond at the
second bonding | ocation such that the wire is
continuous fromthe first bond to the second bond.



