W RE PAYOUTMEASUREMENT AND CALI BRATI ON TECHNI QUES FOR

A W RE BONDI NG MACHI NE CROSS- REFERENCE TO RELATED
WARBRICATI ONS [ 0001] This application clains tPer/US2009/031626

benefit of U S. Provisional Application No.

61/ 037,133, filed March 17, 2008, the contents of are

i ncorporated herein by reference. FIELD OF THE
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[O 004] The wire bonding machines provide for motion of the bonding tool (e.g.,

through the motion of the bond head) in order to form a wire loop of a desired shape.
During motion of the bonding tool (e.g., while shaping the wire loop) the wire clamp is
operated between an “open” and a “closed” position such that wire may be fed from a
wire spool through the wire clamp when the wire clamp is open, but additional wire is
not fed from the wire spool when the wire clamp is closed. The wire length that is fed
past the wire clamp during the looping motions (i.e., when the wire clamp is open) is

often termed the wire “payout.”

[0005] It would be very desirable to know the wire payout provided by looping
motions of a wire loop, because the wire payout will affect the ultimate shape of the
wire loop. Conventionally, if desired, the wire payout has been calculated using offline

manual measurements taken after the wire loop is formed. Such calculations tend to



manual neasurenents taken after the wire loop is
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[0008] According to another exemplary embodiment of the present invention, a
method of determining a wire payout related to looping motions used during formation
of a wire loop is provided. The wire loop is formed by a wire bonding system including
a bond head, the bond head including a wire clamp and a bonding tool. The method
includes the steps of: (1) bonding an end of a wire to a bonding location using the
bonding tool to form a first bond, raising the bond head with the wire clamp open until
the wire clamp is a first distance above a predetermined point such that a length of

wire pays out still connected to the first bond, closing the wire clamp, raising the bond



bonding tool to forma first bond, raising the bond
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[0010] According to yet another exemplary embodiment of the present
invention, a method of determining a length of wire in a wire loop is provided. The wire
loop is formed using predetermined looping motions by a wire bonding system, the wire
bonding system including a bond head, the bond head including a wire clamp and a
bonding tool. The method includes the steps of: (1) bonding an end of a wire to a
bonding location using the bonding tool to form a first bond, raising the bond head with

the wire clamp open until the wire clamp is a first distance above a predetermined point



[0010] According to yet another exenplary enbodi nent
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during a step of a method of measuring wire payout in accordance with an exemplary

embodiment of the present invention;

FIG. 2B is a block diagram view of elements of a wire bonding machine
during another step of a method of measuring wire payout in accordance with an

exemplary embodiment of the present invention;



FIG 2A is a block diagramview of elements of a wire
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with an exemplary embodiment of the present invention;

FIG. 7 is a flow diagram illustrating a method of calibrating a wire payout
related to looping motions used during formation of a wire loop in accordance with an

exemplary embodiment of the present invention; and

FIG. 8 is a flow diagram illustrating a method of determining a length of
wire in a wire loop in accordance with an exemplary embodiment of the present

invention.
DETAILED DESCRIPTION OF THE INVENTION

[0013] As used herein, the term “wire bonding system variable” relates to

number of system features on a wire bonding machine that may be changed. As is
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IooM?%d?ﬁh@%@g 's'haWnbl b@'?d ) €8l )IWhiPRSs l§éVoH:| Qﬁiat'lﬂnéthechat would
ar hat el the

expressi ons (or ot related

be igxdpreasivebn §}far95'§/” @epuwﬂe pﬂtadﬁmwéﬁqllpmpwatch qf ithgsegxpressions
belcyw I Rohehdiebs iORET B Lieasto drikGskfiledAs thé anitHeteieR®\ve the

urJn W|r | oopi W re payou e.g,, the magnitude .
expssiota (¢ ¢tBen et Exeesrinptmianpe bhefirioaerbn Heb Siier wire
bontiing opieraigpayout is related to the ultimte wire | oop

shape. There are many variables that affect wire

[ooq%gout s%ro@.é@&‘%h&x{ehfdr i"ﬁ%'vﬁﬂ: Ibgplﬁgc\ama %26 (Q%dm%%agnitude

varitation iIn S1 0N
of th%wesa,aswtmls trprortEnt efor ewample, bﬁ@u\ﬁﬁ tlee wiyg paleitiig related to the

ultim@fd R e (pShapd 2 Thefe feimaty @flabRi3, thBt Sk Q& payout, for
direction, etc.) anpongst others. Certain exe

exap’@&ﬁp%m(ﬁ ca(phlgrblbgg@ﬁg tool, variation in the tensmrrrxpplrow)d/ed by the

wire feed system, the direction of the wire loop being formed (e.g., 12 o’clock direction,
6 o'clock direction, etc.) amongst others. Certain exemplary techniques of the present
invention are directed at providing a more consistent and desirable wire payout. As
detailed below, an exemplary system and method measures the wire payout after
certain looping motions and uses the measured payout data to perform automatic

adjustment to achieve the desired looping.

[0017] For example, certain of the techniques described herein may be used to

automatically measure wire payout during wire looping, and to further automatically



invention are directed at providing a nore consistent

and desirable wire payout. As detailed below, an
wez@aplary system and nmet hod nmeasures the w r ePQEHYS20D9/031626

after certain | ooping noti dhs and uses the neasured

payout data to perform automatic adjustnment to achieve

the desired | ooping. [0017] For exanple, certain of

the techni ques descri bed herein nay be used to

conmetg@a\f@tf?mlré&noﬁela@ﬁé@nusr(elepazh«augesimrthe@.ru':trcﬁ] drGophing a wire
and . to ut omat i cal ensat i rectional
oo PFireun 48 ocHdoor TRaligas TOR OB Mett e Bre Pt Rery
unufwrwmee pagmtsuch as a 12 o' clock | oop versus a 6

o' clock loop) such that there is a nore uniformwre
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genkeativine @8 warethatlidéfser ent generati ons of w re bonders.

[0019] FIG 1 illustrates certain conponents of a wire
di . .
rodi 7,00 8RR S i i o] SRR R v

(1) |wnreu‘§ed amelmcmipwb(r&) §ompoomtrs@§ Ohmﬁshmgir@ém%aad 104. The
illudtPEbd dEmpPbhénts Sp?tﬁe%uégé/bomﬁé‘acpi@ﬂpm%@m %ndi8Rer 106,

ul trasoni c transducer ) w re bonding tool 112
wire glaRwrassempnEt diltsasopisttransdHeRTS’ 19y ARG Meteamding ool 112 (other

com'bmleu@idmpﬁei h@(hghgyamféeaumprr@mddig@artam ecsragdmm p@Viding

. between t strate onent.s

e R e e S ated HBPOERS " oRE i Bing/bqnstysgg 10%

are ot ehdveeth Bgstem 102 (of which certain conponents are
onmtted for clarity) includes wire spool nount 116

[oo(z%gnf ' gLWﬁ-Q féé?i §)§Pe% V82 ?%M@%h %HRQIEyCOMHeﬁ% ?H’?ed for

?, Wre e bar verter
clar&mbm ydeg w@espmemowtﬂelﬁl@n@w@ﬁd@ reqebid aire syp@}wsuch as a

wirdBpud), Wi dnbepsr sRPQRl.g ”BHféPteHagr lﬂ dgnd aﬁrgmae imt Wire 114

Ileslenthofvmre es al on
ext@]jfcféorﬁéwreisz@olawaue%%%?ﬁrg sBpole{p?ur&thgéwoi spool that supplies
Iengxhtdflmlteel iw)mldngiemwr@dmwgowlgzbawme ahera:smbeenti%aurlgmude

ua eration u co
e flfSorsRRSE) et Bugy it indo i lshith Al gl fire 114
wou G ntRAlei thragihnaite slaswrassemilyct @ todwiee BO@dlm rcqm 118.

mounted on substrate 202 (e.g., leadfrane 202). Al so

[odzllgust r qiégd 2h SuREBEHNG i Mdu@&‘?ﬁdué"‘zé@wﬂcﬂ@ n?oQ:ﬁted"M Substrate

etection system 210, Bondi ng t ool

202 fier G, lﬂaﬁﬁﬁmﬁr@zéaﬂﬁoéﬂu%?t&d t?o?fd*dﬁéh@%ﬁ‘?‘bh"”r%dﬂmp 206, wire
2085dHietbtidnl dypstedih216\S BoRdikgABH 202 dhiDwRe elemlp &€ dafriddBy a bond

heag whchWs not sgown in FIG. 2A. As is known to those skilled in the art, wire 208
extends through a wire feed system (such as wire feed system 102 shown in FIG. 1),
ultimately extending through wire clamp 206 and bonding tool 204. On an end of wire
208 free air ball 208a has been formed (e.g., using an electronic flame-off system or
the like).

[0022] As shown in FIG. 2A, free air ball 208a at an end of wire 208 is bonded to
a bonding location (e.g., a die pad on semiconductor die 200) using bonding tool 204 to
form a first bond. Because wire clamp 206 is closed in FIG. 2A, detection system 210

senses the conductive contact that has been established between free air ball 208a and



extends through a wire feed system (such as wire feed
system 102 shown in FIG 1), ultimtely extendi ng

wo boooagh7od re cl anp 206 and bondi ng tool 204. EriI/as2oeeB1626
of wre 208 free air ball 208a has been forned (e.g.,
using an el ectronic flane-off systemor the |ike).
[0022] As shown in FIG 2A, free air ball 208a at an
end of wire 208 is bonded to a bonding location (e.qg.

the%oﬂh%gﬂ@@at% $.81Ma8 3 dhrlood b9 tRQ@sk‘ﬂﬁa‘dnS th@@ﬁ:‘ ﬂgth‘éthstrated
forma first pond. Bec%%se Wre c

et 17 O uctie PaiB SBRECaN St ¥5i5™s BRG agsyeRGhrough wire
cla@prrdgst A shorhae FIG.IeR ishatxdierite esigab (Fvehesktveémeen clamp
206: ér%?ﬁg'gr%f?)ogaml oc?lh%)gtgt%%a??en\glrg%alnﬁ)g%ér ?rrxld gon?ﬂ% té%% 204 move
togethenstongttbel venmﬂdmnams Pes aspadisof ivngddtead seseredly bthe FWL
[ §sp&sy through wire clanp 206).

tenfé&éﬁéh%ﬁé{tﬁéﬂ%@aﬁ&ggﬁ s afixed wire | engt h (FW)

between wire cla 206 and a tip of bondi tool 204.
[003&ause 4 6 cParedoes ainkahanst Aes beR) bosiedi fae bonding

locdtRBedolTeFm @h@nest bBRd Ykl Hdn8edfrick @nSbaamaamMthSe afferfed to as
the FW. ten stantla

frsE BT 2080, e Sl ear gy g e b BOB G BN betof] 204) is

raised|wit?@8a chmsp be& npéaonakiidviteociamg Joenidiarfist distnice Ginttbe

|
xRN o B30 s BOpAed i b ! R e
“Llwe@t@ve@awnesiehqegﬂweﬂ @oditsnph Hos adﬁdgtbcnfdwrﬁgz%eayszwt)stllls

conh@ét@@@o ¥it-dthot 28 s8! fMH?e g%‘hfﬁb@ﬁ&‘ |Hrihé 'exéMwnBI% s‘l‘n'oﬁfﬁmn 3% 2B, first
first distance (in

d'SttaH%e bt EsERtdistARSRetWRES H%'ﬂht hh @F@St@'ﬁ'a”tyrfe‘eﬁﬂe&ht at the top of
firs€lbSAAPOS )i dhd Hdight heb@Nebattgrhed elier ddmpeoppi Nt such

that a |l ength of vvi re 208 pays out still connected to
st b 208a, CIfIC in the I
[OJiﬁfJ N 01r|]1 h&exE@p Y Fn}%eg nt K {Present IH 3?&3{2&9@8 in FIG. 2B,

thelpeedasermined ghint e flr(sabsm,doéw&ntalnalthq fifdtxiétames (Ght") as thehdistance
frorh Qﬁ)stoécirrd' io%% %QHQ égg@%of"mﬂe 8 rla'\g%Gh%oMeO&' Ii)cqg g@g} ﬂ'fat this is

e exenp énbodi nent
an @fef‘ﬁlﬂéfymoé‘é'éhftatlpﬁ@éﬁtth%ﬁr9§ﬁ6Wﬁ1V?'ht'qu '@nOQ imitegdhereto. Rather,

the Wr@di@é@ﬁﬂb@?gmﬁﬁidﬁbé Snyf d)frasﬁuﬁﬁé‘rdofaggaibon§@dcﬁ BetHd Bsild plane,
nce

the te5le RN BER COTHIES A FAMIEPRAH5 DB 2RBuB SUacs ¢ TLSEREg02,
amtblhﬁ;t otHurs. L&eﬁl‘ﬁ;eﬁmrﬂ}lsﬁdhyta@wt‘wgw @lsivanl @nfikddheire length “FWL")
neeg F épl?ﬁns\ég%} gF ﬁl?sspﬁgt&tobtge;gﬁ Bth ﬁl&%h%gp%& &0 e>t<a'}1§ple the
first @smce m;ayslm:tmeaSJrM evithoaepquk acneny pregleteabliredspart at wireglamp
2065 ngrﬁaéiﬁbé)geé%cgg& W?cﬂq'ggﬂe% tcﬂél’?otagrop r@ofSH{e Een‘? and not with

strate nongst ot hers ew se, |rs
resprcs tamnde qlamp 296(3§§ hell as fixed wire length "FW")
need not be nmeasured with respect to the bottom of

[oo¥s5]e Cl ammeerdB6 stdpdshomnadtiFie, 28 Wiré icra&ip dlvs tsaddeRdraR¥IbGE2C.
TheWr ?élél%? &d, v Hé Z%S Qh C})ogdoh&%y(cgrrymg wire clg%% f&{ ando{)ondmg tool
204) is further raised such that wire 208 tears at a second distance ("L2") above the
predetermined point. More specifically, in the example shown in FIG. 2D, second
distance L2 is the distance between height h1l (a substantially fixed height at the top of
first bond 208a) and height h3 (the bottom of wire clamp 206).

[0026] Through the operation conducted in the steps shown in FIGS. 2A-2D, an
elongation factor of wire 208 may be measured. That is, the difference between L2 and



206, or may be selected wth respect to another part

of the system (and not with respect to wire clanp 206
wa@eooaltinzo [ 0025] After the step shown at FI G PG/USZNE031626

clanp 206 is closed at FIG9Y9 2C. Then, as shown in FIG

2D, the bond head (carrying wire clanp 206 and bondi ng

tool 204) is further raised such that wire 208 tears

at a second distance ("L2") above the predetern ned
L1 ﬁﬁ'yrHe subbraftisesitfib@al Ity thd élohé‘éildhx(ﬁfml'@zﬁé"ﬁﬂ& t!orteﬁi@ The
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expdiainedd BEB@) traenelomgtipihtfattdr (ayebehiet omcodnastio e withatp present
mvgr(}lc@n [ 0026] Through the operation conducted in the

steps shown in FIGS. 2A-2D, an elongation factor of

wre 208 may be neasured. That is, the difference
[0QRAMeen ReferinglLnowrg FIRS. SAb3R, Aarios Fgmpenantyshann NgIGS. 2A-2D
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clammh@ih (bainglogrriezltby Mondﬁeaﬁraécmgawnth bahding 08el 294) &nraised in a
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on sem conduct or usi n
mOB@?ﬁd@rﬁgJerfeHne@end et girtckmn 28 isyairgd te I*i'é'glﬁ‘é ﬁaéa o rhedght h2

ma@lbé tb@lﬁdp gfqgéb “élbht QQW?&Wn E@fl’@%é gﬂllé@lraﬁle}c’]drf)StAf@rtﬁe
I N contra SNown
predgienhinel AR kRS SBepaTemeg Uty thah s Wi Bap Byfeneral

shabe ad tiad d)smg‘ewmha loopyiwice ¢lamb 22843 closed.alTs&q asrshawn in FIG. 3B,

e RN S et ALy 284 80rL 8 PEUAM g (157 pve e
pred¢tenhw|ed evomtaﬁ‘pprgesem&callw @etdeteearhnelegﬁtowmzn(@ (B, third distance

L3 EQHQBEtﬂ%e%Yw@& I’isﬂ&httwp éjguﬂs%?ﬁ’lahﬁ QB4 h@@hkgpm tBB of first

hose e art redét er m ned
bond x{}$ien gnerbeiohh §4 {Ehe %quapﬁw e (carem Zpght the wire has

the general shape of the desired wire loop), wre
[002egnp 20fhrbsgtetRsasbratidteshowasinFI@8N3ABB-b&iréPayout length

associated with the predetermined looping motions may be determined, where the wire
payout length is the difference between the third distance L3 and the second distance
L2. That is, additional wire length (i.e., the wire payout length associated with the
predetermined looping motions) is in the wire of FIGS. 3A-3B in comparison to length
of wire shown in FIGS. 2A-2D. This additional length is essentially the difference
between length L3 and length L2, and is present in the wire of FIGS. 3A-3B because of

the predetermined looping motions.



the bond head is further raised until wire 208 tears

at a third distance ("L3") above the predeterm ned
w@oiopti17ikr e specifically, in the exanpl e showCT/nSH0¥9031626

3B, third distance L3 is the di stance between hei ght

hi (a substantially fixed height at the top of first

bond 208a) and height h4 (the bottomof wire clanp

206). [0029] Through the operation shown in FIGS.
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ses.a wre ten Jonr setti to ac
set HECTYE isils SRR Tt on o Pt SRR bt BBl @sac e
verg hlossta 5.6BInBls.4. That is, the resulting wire | oops
when the wire payout is 5.68 mls are desirable.

[ood2§UTe tdyah fdhe tﬁ’es\%rreg%%tﬁ ﬁrgﬂlg% ﬁlrutstr%lﬁaldnig m&ak fan ?ieq:nplary in

Platform C may have vari ous erences tromp orm
natyyeg @ﬁe@natvméﬁ wiiedrayorherodileseare Fortesw!gigd aﬁe'r @faénﬁ'ﬁethe
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ten g et SET BITPRECT BFS°F aarighlep ey be lsed (o8 & wire
feedl eystemisattirighatriablecordaber pdcydsnaribblesiagneklerstood by those skilled
in the art). Likewise, the wire payout profiles need not be specific to different wire
bonder platforms. For example, the profiles may correspond to the same platform, but
with at least one wire bonding system variable (e.g., the bonding tool type, the wire
type, the direction of forming the wire loop, the wire feed system, the wire tensioner
system, etc.) changed from machine to machine (or from wire loop to wire loop on the

same machine).



setting on platformC to get a wire payout associ ated

with the | ooping notions of 5.68 mls is about 23 psi.
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user may now set the wire tlénsioner setting at 23 psi

and expect to get wire payout values that are very

close to 5.68 mls. [0032] O course, the wire payout

profiles illustrated in FIG 4 are exenplary in
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have more consistent wire loops). Therefore, we proceed to step 504, where at least
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At step 504, step 502 is repeated with the at least one adjusted wire bonding process
variable such that the second wire payout length determined in the repeated step 502
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in the initial step 502. As will be appreciated by those skilled in the art, step 504 may
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[0038] FIG. 7 is a flow diagram illustrating a method of calibrating a wire payout

related to looping motions used during formation of a wire loop in accordance with an
exemplary embodiment of the present invention. The wire loop is formed by a wire
bonding system including a bond head, the bond head including a wire clamp and a

bonding tool. At step 700, a first wire payout profile is generated. The step of



rai sed further such that the wire tears (as in FIG

2D). Then a second distance (e.g., distance L2 in FIG
weDonkEro the wire clanp i s above the predet erP@TEs2009/031626

point (e.g., first bond 208% in FIG 2D) when the wire
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the bonding tool to form another first bond. For
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varied to normalize the wire payout in wire loops formed in different directions.

[0040] FIG. 8 is a flow diagram illustrating a method of determining a length of

wire in a wire loop in accordance with an exemplary embodiment of the present
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[0042] The techniques of the present invention may be implemented in a
number of alternative mediums. For example, the techniques can be installed on an
existing computer system/server as software (a computer system used in connection
with, or integrated with, a wire bonding machine). Further, the techniques may

operate from a computer readable carrier (e.g., solid state memory, optical disc,



above a predeterm ned point such that a length of wire

pays out still connected to the first bond (e.g., in
wOo-@9/12B7¢ he bond head is raised such that w reCTUS29p9/031626

206 is first distance (LI) 1&bove first bond 208a).

Then the wire clanp is closed (e.g., as in FIG 20

and then the bond head is raised further such that the

wire tears (e.g., as in FIG 2D). Then a second
ma@lmatcaﬂae rédl'IatfrehhéncWI craenéﬂ rﬁéd]ums aabovVfeeduleacy carrier medium, etc.)

rm ned whe W re tear
thap LEG B O PR o Sl bR B PR Bl tea to e
techfiguesecond di st ance and t he flrst di stance i s an
el ongation distance. Thus referring to the exanple
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m nus LI . , anot her end wreis
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with the wire clanp open (e g , to shape the wire as
in FIG 3A including kinked portion "A"). Then the
bond head is raised until the wire clanp is at the
first distance above the predeterm ned point (e.g.,
first distance LI in FIG 3A). Then the wire clanp is
cl osed, and then the bond head is raised further such
that the wire tears (e.g., as shown in FIG 3B). Then
a third distance (e.g., distance L3 in FIG 3B) that
the wire clanp i s above the predeterm ned point when
the wire tears is determned. At step 804, the length
of wre in the wire |oop is determ ned, whereby the
l ength of wire is the third distance (e.g., L3 in FIG
3B) minus the elongation distance (e.g., L2 mnus LI
in Figs. 2A-2B) and minus the fixed wire length (or
FW. shown in FIGS. 2A and 3A). For exanple, assune
that L3 in FIG 3B is neasured to be 600 mls.
Further, assune that the fixed wire length FW is
known to be 500 mls. Further, assune that the
el ongation distance is determned to be 10 mls (e.qg.,
usi ng the technique FIGS. 2A-2D where the el ongation
di stance is L2-L1). Thus, the wire in the wire loop if
90 mils (i.e., 600 mls mnus 500 mls, and mnus 10
mls, equals 90 mls). [0042] The techni ques of the
present invention nay be inplenented in a nunber of
alternative nediunms. For exanple, the techniques can
be installed on an existing conmputer systeniserver as
software (a conputer systemused in connection wth,
or integrated with, a wire bondi ng machine). Further,
the techni ques may operate from a conputer readable
carrier (e.g., solid state nenory, optica
di sc, magnetic disc, radio frequency carrier medi um
audi o frequency carrier nmedium etc.) that includes
conmputer instructions (e.g., conmputer program
instructions) related to the



techni ques. [0043] Although the invention is
illustrated and described herein with reference to
wa@p@eiliileo enbodi nents, the invention is not i nPEnUsIH0/031626
be limted to the details dhown. Rather, various
nodi fications may be made in the details within the
scope and range of equivalents of the clains and
wi t hout departing fromthe invention. Wat is C ainmed:
What is/Claigtadod of calibrating a wire payout related to
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a s8Rl wWifd Borﬁfqr;b[)]gﬁ)celﬁq IS IfFeL Bt éhgﬁ%e ﬁ%; M\Fertﬁongﬂ{bdéﬁaam or

process varil repeating step he at
(2)Itha st ofiee Beijdirg exstem Mé”b@ﬁ'ié@%’?gmﬁrvﬂt%?@‘i?%& pysher vatighle

chanbad froRestepganthng re payout |length determined in the
repeated step (b) is closer to the first wire payout

| ength than the d th det
i the 1 () erliog 85y ohe et ieGtcksr vaRalTr, A fepeating
stepdiiey with theiat legst dree ddjusted wiirecbdnalivdy mc&yssﬂaelablesiuep tift)the

sean& l/vﬂ'gg)ﬁayo&tll)engﬂéjétg ggd ik ool{ep?a \Q’{;l 'S (61‘39 #chggﬁd&) Qge first wire

cati usin
payogt tEngth thee Ubersacm@lawra\pamtt tenglh ﬂetemmqu ipgbe injtialistep (b).
the wire clanp is a first distance above a

predet er g nedriROmBEncUEEIdiMat whetedl) Alsthgthe WrstOwP@¥8nding
still connected to the first bond, closing the

out
sysim.estep &MpNCidesi ng the bond head further such that
the wire tears, and determ ning a second di stance that
the wir e(1Q|b’ﬂ>ﬁﬁmig$naéJm/@° d Were 06 @dmineingl loediopaisittg thleeonding tool

te FJ angdi, t E r.en
to ftglhnataheFF%Onnag rﬁlSln Cgt%logn ugd Wr\:?\ §W|re gar%[) o%ewlun?l Eh% wire
clamp is a first dlstance above a predetermmed point such that a length of wire pays
out still connected to the first bond, closing the wire clamp, raising the bond head
further such that the wire tears, and determining a second distance that the wire clamp

is above the predetermined point when the wire tears;

(2) bonding another end of a wire to another bonding location using the
bonding tool to form another first bond, performing predetermined looping motions
with the wire clamp open and raising the bond head until the wire clamp is at the first
distance above the predetermined point, closing the wire clamp, raising the bond head
further such that the wire tears, and determining a third distance that the wire clamp is

above the predetermined point when the wire tears; and



bondi ng tool to form another first bond, perform ng

predeterm ned | ooping notions with the wire clanp open
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the first distance above the predeterni ned point,

closing the wire clanp, raising the bond head further

such that the wire tears, and determning a third
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pen an
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cha
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wire feed system, and a change in the wire tensioner system.

5. The method of claim 1 wherein at least one of step (a) and step
(b) includes a step of compensating for the elongation of the wire used in the formation
of the wire loop in the determination of the respective one of the first wire payout

length and the second wire payout length.



5. The nethod of claim1l wherein at | east one of step
(a) and step (b) includes a step of conpensating for
wo b@ogiamngat i on of the wire used in the formtPOrUsS$009/031626
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W re payout |length.6. The nethod of claim 1l wherein
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forrratl on of the wire | oop, the predeterm ned | ooping
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being performed on the first wire bonding system with at least one wire bonding system
variable changed during formation of the wire loop, the at least one wire bonding

system variable being changed including a change in the wire feed system.

11. The method of claim 1 wherein step (b) includes determining the
second wire payout length related to the predetermined wire looping motions used in
the formation of the wire loop, the predetermined looping motions used during step (b)
being performed on the first wire bonding system with at least one wire bonding system
variable changed during formation of the wire loop, the at least one wire bonding

system variable being changed including a change in the wire tensioner system.



11. The nmethod of claim 1l wherein step (b) includes
determ ning the second wire payout length related to
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15. A method of calibrating a wire payout related to looping motions
used during formation of a wire loop, the wire loop being formed by a wire bonding
system including a bond head, the bond head including a wire clamp and a bonding

tool, the method comprising the steps of:

(a) generating a first wire payout profile, the step of generating a first
wire payout profile includes a step of determining a plurality of first wire payout lengths

related to predetermined wire looping motions used in the formation of a first plurality



used during formation of a wire |loop, the wire | oop

being fornmed by a wire bondi ng system i ncluding a bond
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generating a first wire payout profile, the step of

generating a first wire payout profile includes a step
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head 1mcluding a wre cC
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out still connected to the first bond, closing the wire clamp, raising the bond head
further such that the wire tears, and determining a second distance that the wire clamp
is above the predetermined point when the wire tears, whereby a difference between

the second distance and the first distance is an elongation distance;

(2) bonding another end of a wire to another bonding location using the
bonding tool to form another first bond, performing predetermined looping motions

with the wire clamp open and raising the bond head until the wire clamp is at the first



out still connected to the first bond, closing the
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