-1- DEVI CE CLAMP FOR REDUCI NG OXI DATI ON | N W RE BONDI NG CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clainms the benefit of U S
Provi sional Application No. 60/747,214, filed May 15, 2006, the contents
of which are incorporated herein by reference. FIELD OF THE | NVENTI ON

[ 0002] The present invention relates 1p-wre bonding of sem conductor
devices, and nore particularly, to providing a cover gas to the bond site
area of a wire bonding machine. BACKGROUND OF THE | NVENTI ON [0003] In the
manuf act urer of various sem conductor devices, wire bonding techniques are

often used to coyjaf .g.. dieto

substrat e/ | eadf r ane OW P@CW§°§§ ﬁBN(IE't@."}’.E BONPING npl e, wire
bonds (aka wi re |loops) are often used to provide el ectrical

i nt er connecti on bet ween FEPSHEEREYE B REATERAPRIRATIONST di e and (2)
contacts (e g., leads) of a substrate (e.g., a leadframe) upon which the
seni conducti8POH] e i sThimanplieation Alnirex theheaesit of OB @ndvisisal Apjlicgtionndi ng

operati on iauyainas, i) 191 AeAuld & erl2 Ul e b RRNLER o 002l L on o

a die €. Qurmrelsi NG bal |~ bondi ng), exten Wre second
bondi ng Io FI on-on a |eadfrane, (3) bondi ng the end of the extended wre
to the second bonding location, and (4) cutting the wire. In such ball
- bonding, an electronic flanme offfE{0 ORTHE BENTIRMND or the like is typically
used to forma "ball" (aka a free air ball) at the end of the wire. [0004]

Ot en, gol 60992l (Vﬁhelprasenlsumtlami‘dlﬂbi ;b»meélbdrﬂa@tdf\gem%ﬁ@cggmgﬁg@s is used
in wre boagh RErdNREEEFHSto | licati reactive
red fys \Wﬁi\ﬁgla co dé} G E& o'hod %te dtea rg%‘égi ino

netals (e. ﬁ\? copper, Si I ver umn These
more react "9t al s may react, for exarrpl e, in the presence of oxygen and
form oxi des/ oxi dation on the wires (and/or wire ends or tails) which are
undesi rabl e for w re bondi nRACKGBOBND lIoff THEaWvBRTIONCh pot enti al oxi dati on,
certain wire bonding systens include subsystens for providing a cover gas

to the end[maa Wi T gn EherrhardirdceiraméfivaRo @ sehii@nB@tbr ddiieel WﬁreEd:de@”d For
e ference in

?;(?ne)ln'?l ret ﬁﬁégfb&s@% ussg%ﬁ %d"QY‘gthWP"WFSO'Ptth%gg 5 l(;itguéjl'f" over gas
subsyst emssuéﬁrﬁ%eﬂgfréﬁ'é@m@'h@ @ﬁtq die badieg, (ebr.).t Fe eealhplleewdeubafﬁdsqaka)f t he

Wi re bondi wige Beps) are often used to provide electrical interconnection between (1) die pads of

a semiconductor die and (2) contacts (e.g., leads) of a substrate (e.g., 2 leadframe)

upon which the semiconductor die is mounted. An exemplary conventional wire

bonding operation involves (1) bonding a first bond to a first bonding location on a die

(e.g., using ball bonding), (2) extending a wire toward a second bonding location on a

leadframe, (3) bonding the end of the extended wire to the second bonding location,

and (4) cutting the wire. In such ball bonding, an electronic flame off (i.e., EFO) wand

or the like is typically used to form a “ball” (aka a free afr ball) at the end of the wire.

[0004] Often, gold wire (which is substantially non-reactive with oxygen) is used
- in wire bonding processes; however, in certain applications, more reactive metais (e.g.,
~ copper, silver, palladium, aluminum, etc.) are used. These more reactivé metals may
react, for example, in the presence of oxygen and form oxides/oxidation on the wires
(and/or wire ends or tails) which are undesirable for wire bonding.

{0005] In view of such potential oxidation, certain wire bonding systems include
subsystems for providing a cover gas to the end 'of a wire during formation of the ball
by the EFO wand. For example, U.S. Patent No. 6,234,376, which is incorporated by
reference in its entirety, discloses such a system. Unfortunately, such cover gas
subsystems do not protect the entire wire (or the entire duration of the wire bonding




process) from potential oxidation, and as such, oxidation problens in wre
| ooping wwth reactive netals still exists. [0006] Other attenpts at

reduci ng oxidation in the processing of sem conductor devices include U S.
Pat ent Nos. 5,265,788 (titled "Bondi ng Machine with Oxidation Preventive
Means"),; 6,866,182 (titled "Apparatus fl_nd Met hod to Prevent Oxidation of

El ectronic Devices"); and 7,182,793 (titled "System for Reducing Oxidation
of Electronic Devices"). Certain of these conventional systens use a clanp
in conjunction wth other devices in order to reduce the potential for

oxi dation; however, such systenms tend to be conplex and nmay be costly as
addi ti onal PEYEHOIENAR RotghtE! axiertipnt and #rcsughrexidabiom diottersyis twinenlodp0@0Wth Thus,
it woul d beeattigé mebdlestiiicexprOvi de a net hod and apparatus for reducing
oxidation in wre bonding. SUMVARY OF THE | NVENTI ON [ 0008] According to an

| - t r i o L osle ico ucgr: d
exenpl ary. qibes) mentokr difkngtt 8PRALI IR 1R pfLL e ARG RRG our e

for use wgh a wre bond ng machine LS 61‘ X _ devi ce i ncl udes
a body por CF8RESdRYYI5 Yig- Batentdios: S.ehe 78R (Htled “Bonstina iechineawth @xidatiss at | east
one devi ce Peyentiverieans'y; 6,666,192 (trtkdt" apfeatpoand Mened tadicasr txicatbopd site
area of t bRcibiiepBARHHDAndRGREE3 (TN R9LYmRSH Al WdflsSo@n 10l et port
for recei vLﬁ_@gtéi .féw_d froma gas supply source (e.g.”, d cover gas supply
sour ce. such “5E° Y28 Wi )nJ-0P t Fhese cRaventionab systrigs ysra §omPp efonjusstien f | ui d
pat h from wiHb ofher devigesrin otder tchredade the pstenGal for dtelatios; PevéiE@h OORI]
Accor di ng thdagek B@rﬁpi@%Sﬁ@h@We%@@%@ﬁ&hgﬁi c&ﬂﬁor&h&sa‘?é‘tadc'fe’&‘(’ﬁ@ﬁé We & W e
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bondi ng maghidne i s _provided. The wre bondi ne 1nc s a work table
for supportI®ly &% Mes to be processed by the wire bondi ng machine. The

Wi re bondin machi ne al so includes a device clanp configured to clanp the
“devices t ol®073r ocedbes it wortikbeldesirable ¢ arypiddefretbsd ahd hgmsdtuofe devi ce

aperture. fachindbxiddtRnat wiredshdigne device apertures is configured to be
positioned adjacent a bond site area of the wire bonding nmachine. The

device clanp includes an inl %%Q@A&Y éprm m’“ﬁ&?na fluid froma gas supply

source (e.g., a cover gas). evice C es a fluid path fromthe
inlet port,_t the at | east one device aperture. [0010] According to yet
anot her exreor?%ﬂry e MG NI arpgxepplary, pwbediment of fay present inventiemaed of

proovi di ng @evick glachp(enfiguredifor asewitlyawiret lwnding OfithHik iLpratiaad. Ofheddadce €

- bondi ng magdhNRclugedd de%qtionTé@inmgtalgpeQSg ae dides a}:gr?ur%.t ER& t%fthé -;:Il't) provi ding

a device . . )
least one device apertures is configured to be positioned adjacent a bond site area of

the wire bonding machine. The body portion includes an inlet port for receiving a fluid
from a gas supply source (e.g., a cover gas supply source such as gas tubing or the
like). The body portion defines a fluid path from the iniet port to the at least one
device aperture.

[0009] According to another exemplary embodiment of the present invention, a
wire bonding machine is provided. The wire bonding machine includes a work table for
supporting devices to be processed by the wire bonding machine. The wire bonding
machine also includes a device clamp configured to clamp the devices to be processed.
The device clamp defines at least one device aperture. Each of the at least one device
apertures is configured to be positioned adjacent a bond site area of the wire bonding
machine. The device clamp includes an inlet port for receiving a fluid from a gas supply
source (e.g., a cover gas). The device clamp defines a fluid path from the inlet port to

~ the at least one device aperture.

[0010] According to yet another exemplary embodiment of the present
invention, a method of providing a fluid (e.g., a cover gas) to a bond site area of a wire
bo_nding machine is provided. The method includes the steps of (1) providing a device




-3- clamp configured to clanp a sem conductor device to be processed, the
device clanp defining at |east one device aperture, each of the at |east
one devi ce apertures being configured to be positioned adjacent the bond
site area of the wire bonding nmachine; (2) flowng a fluid, froma gas
supply source, into an inlet port of the device clanmp; and (3) flow ng the
fluid fromthe inlet port of the devi'ce clanp through a fluid path defined
by the device clanp such that the fluid flows to the at |east one device
aperture. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] The invention is best
understood fromthe follow ng detailed description when read in connection
with the ac@apranfyued trdamma semicondicenghedst ae rivatsed, tecieridé Bgmbo common
practice, tbBniN@hl 1045 oh€aéwidetipelirel BSHUr MM NeA% Sn@t?éviée%pgﬁéljegpei% the
contrary, tcg\?i q;ergqg%gogaﬁof t he vat_rthobjs features are arbrtrarily expanded
or reduced TOr ¢l ars Cyueed PRIFEetithe Pone Shedrea the wire Rending MaehiiRy i gur es:
Fig. 1 is &flgyinees 8ydciren e ovs suppbf scaraeinte en tliempprtfod theugick Rlagnpyiah@
bondi ng sy g1 )emowiiriy e BIRCARE theVihibNpdhok e R)iad Marﬁﬂhﬂgﬁdﬁe{ﬁ @1 afhhf‘eﬁﬁéaesent .
i nvention; . klOy v?c@clas asut%%/t%\# o% t he device clanp o g 1, Fig. 2Bis
a side cross-sectional Vi heHBIG e the ahigasrnergyiceaneliiEm  al ong | i ne
26-2B of Fig. 2A; Fig. 3Ais a detailed view of a portion of Fig. 2B al ong
with other exenplary conpthemPESCRIPEON QFeTHFIPRRVWIYIGST ocess; Fig. 3B is a
top view of a portion of the device clanp of Fig. 2A and a sem conductor
devi ce; FiEP0144 i s dhe oemionvs bést andestiooe fromanp fliowing Setailed @estkiptorbondi ng
system i nwR&CRE Iy j t.he present
N&RnWLHR wal QE@Q&O@ég@%%%w&gg%g%%g&%d &

i nvention; chi)r%' Zt6 is a side cross-: _ evice clamp of
Fig. 4A t akeh "qI'8AY MO Eraskcs e yariopy fealuses ofithe dmwingsarg npble seplewlst a
devi ce cl divp cemtranustbe idimansinns of thenaking feytaies Are ArbitABKAHXPERRE owrdducanot her
exenpl ary eraestyMBAduddl if IR REeREle h@‘f&ﬁWr‘%&{g&ﬁésg 5B Is a side

cross-sectional view of the devicCe c(i anp of . 5A taken along line 5B-5B

of Fig. 5A; -4- Fig cut-away view of a portion of the device clanp
ﬁdlew of a device clamp for use in a wire

6, 1
of Fig. 5A taken arlg'nb%slsal %3 PETSgecty

bonding system in accordance with an exemplary embodiment of the present invention;
Fig. 2A is a top view of the device clamp of Fig. 1;

Fig. 2B is a side cross-sectional view of the device clamp of Fig. 1 taken
along line 2B-2B of Fig. 2A;

Fig. 3A is a detailed view of a portion of Fig. 2B along with other
exemplary components of a wire bonding process; '

Fig. 3B is a top view of a portion of the device clamp of Fig. 2A and a
semiconductor device; '

Fig. 4A is a top view of a device clamp for use in a wire bonding system

. in accordance with another exemplary embodiment of the present invention;

Fig. 4B is a side cross-sectional view of the device clamp of Fig. 4A taken
along line 4B-4B of Fig. 4A;

Fig. 5A is a top view of a device clamp for use in a wire bonding system
- in accordance with another exemplary embodiment of the present invention;

Fig. 5B is a side cross-sectional view of the device clamp of Fig. 5A taken:
afong line 5B-58 of Fig. 5A; '




Fig. 7 is a cut-away view of a portion of another clanp simlar to that
shown in Fig. 5A and ot her conponents of a wire bonding nmachine in
accordance with an exenplary enbodi nent of the present invention. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [0012] United States Patent Nos. 5,205, 463,

6, 062, 462, and 6, 156, 990, as wel | as4United St ates Patent Publication No.
2004/ 0152292, as well as United States Patent Application No. 11/380, 233,
relate to wire bonding technol ogy, and are herein incorporated by
reference in their entirety. [0013] According to certain exenplary

enbodi nents of the present invention, a fluid (e.g., a cover gas such as a
gas including nitroddh, 6 iaegonawat dey of alpertientohthegiasice olayp @f FigayA mdeni ncl ude
a reduci ngapag liselefs; andhydrogen) is provided in the vicinity of the bond
site area of a wire bonding machi ne. For exanple, during a wire bonding
operation, a constarg |y, fluid may be provided at the bond site
area such . that dur irlir"lggjsiﬁﬁg c\é/{\:ﬁ %Iéa‘{)‘gﬁ"éf’#gj pgrﬁ'g?é{ ?Q?Hp fEme ﬁ"gﬁlaa[ P &Riced
potential FPYORIFLOAGRY Sther RRMPaRiepisf amdrscivaiting masbine irheecidaing Witnd

t enper at ur e) exsaglaryteveiodiniany ofths prdaentainvdn@gslCt | on of oxi de/ oxi dati on

al ready present on the wires, simlar to the effect of applying a reducing

gas during formation of etk BEEcR®ToN bp@,;éllN\FE?h(ﬁ\?(arrpl e, during a wire
bondi ng operation, after conpleting a wre loop (and prior to formng the
next free g all) a.wcLe taj . g. end portion of wire suspended
froma capﬁqia_zﬁy tip 't%%hétaﬁeesq;?{fﬂ} Eﬁegdz(i%‘?%kﬁ?é 8¢ AW 178R°F @8 Weti ng in
oxi des f or3f YrjtediPtathe PatientcPubligation Bac20MH0 @89 vems well asidieed SaibdsePatertt

bondi ng, enicition Nohe 1980238 Akelatd & Witd S8ndirRrBBfoloB, And ofd e I ball. The
pr esent iqxﬁﬁbgggd%qu%%%qgiﬁﬁch & si tuation by proviging ?ln certain
exenpl ary enbodi rent <y & constaht"¥8¥pl y of cover gas in the bond site

area such that the wire tail is protected from oxidation prior to
formati on §PIEhe nelfcordingtogrrtaip sxpmplancembastiaents phthe mrasont iaverdiched ps t o

pr (r)]t ect hag‘bjim&g., axovdagaosuchhs biyas Wchiﬂir(gaﬂ&ﬂég%rn, wg?.% RAFBInAS EHdhsv ar i ous
ot her pha 1 [ cyc such as, for ex e,. (1 en
f or m ng tﬁgéysgi%%%ﬁ%\gﬁ]%e?%ﬁg&@g%a £ F"?SS H‘é & )(Sﬂroﬂﬁe@ﬁgﬁh%'ﬂ&ﬁg Oghf or ned

free air B8 Pordsiterasengirwiss bendiigemachings rigs exaamerdiring A0 onging. 1

il E_st r aE @peditivh, Gecahb@RPsuppy ﬁﬂfbfﬁtw&%g Bce?fﬁoﬂ&% aﬁétﬁm@udvyfst&t%ﬁeéoamﬁi ng _
machi ne ~under st 0 ose skilled in the art, device
cl anp 100@%yﬁgg¥\%%)esﬁvﬁg$n@' 93 g'{?z'Oggg%%ysc%ﬁegﬂﬁetdd?oted’é@Ff(?'émf'gatt?é‘ fith&bonded
(e.g., a BUregeRPRYKINIHRIP the Quidtans: teohperaturesudsst thateohay slschekhat a wire

bondi ng t ealuctieén ¢ oxidR/oxidation already present on the wires, similar to the effect of
o applying a reducing gas during formation of a free air ball.

[0014] For example, during a wire bonding operation; after completing a wire
loop {and prior to forming the next free air ball) a wire tail (e.g., the end portion of wire
suspended from a capillary tip) may be subjected to oxygen or the like resulting in
oxides forming on the wire tail. Such oxides may be undesirable for bonding, even if
the wire tail is later formed into a free air ball. The present invention addresses such a
situation by providing (in certain exemplary embodiments) a constant supply of cover '
gas in the bond site area such that the wire tail is protected from oxidation prior to
formation of the next free air ball. The present invention also helps to protect against
oxidation of the wire (and/or wire ends) during various other phases of the wire
bonding cycle such as, for example, (1) when forming the second bond in the bond site
area, (2} when lowering a formed free air ball to the bond site area, amongst others.

[0015] Fig. 1 illustrates device clamp 100 configured for use with a wire
bonding machine (not shown). As is understood by those skilled in the art, device
clamp 100 may be positioned above a semiconductor device to be wirebonded {e.g., a




capillary) may be used to performthe wre bonding operation through device
apertures 102 defined in device clanp 100. For exanple, a wire bonding
machi ne includes a work table (e.g., a bonding surface) where

sem conductor devices (e.g., sem conductor dice nounted on

substrates/| eadfranmes) are p05|t|onedspur|ng a wire bonding operation.
Device clanp 100 is used to clanp (secure) the sem conductor devices in
position with respect to the work table during the wire bondi ng operati on.
As is also known by those skilled in the art, a heat block or other
heati ng el enent may be provided as part of the wor k tabl e (the bonding
surface beP#cerdyctos die apxnterom) a supstrptedrgude thahe vdediondidg hed(é.0g af or t he

Wi re bondi napilper raby B usdd@O pedforkX@ B! andﬁ&'oﬁ&a%%u%ﬂ%eh@@Eb\gﬁﬁesa body

ortion mai n, st vi ce cl anp
200) whi c(:\rll\,@gie?éfn‘emffﬂg%yc'a"pp %‘Sedn?ﬂ’&éé?“é@e' %BE‘FP&’F@ Tﬁ‘“é"%'f‘E'H‘?%srae dof i ned
in5 rows ("é%ﬁb’%wgd@f’?qwﬁg syifgreh phereremicond R torsiepigesaiear, deynicindssomenber

102a) . O "dioeimmentedy sObstheds/I0fdfRARIE} af&ﬁsmuemrﬂsfalmeéibonhm the device
| nventl on.

clanp in a fi thlnthe SCO

Cl anp 100 ?%c%%es@&%gedra ac&>efde &' @ﬁc"\'@ thﬁs?'ﬁ'éo'f ﬁt°5f"él‘6°e(§f‘"cl anp 100
(the | O\A/eP°5§l5’PfV‘éiE“e’e6WeC¥:¥°aﬁ'?9 wegotablgifiuging ithe wine bertdinarppieratiBing As 1s alés
typically mmntuyahesia skl ac@Rtart aheat btb&l@&%tt@éﬁ@é&fngté@nmrrﬂfayt@m e of the

wre bond| AR l SO i conn ctors 104
which are con 5%2 %e co%ggc(fhaé O"dmﬁsf'#ﬁ‘ie °§"uc|!)e§|°§ % (®.g., a gas
suppl y sout'g¥d % rpeggedahe@ggg fariee wire fardiraippaneiion. Gas t hat enters
connectors 104 travels through pathways internal to clanmp 100 to exit

openi ngs [MO36At t hExdyamalysketice dadp 100indRRRS 8 GoMPpdrioe BHEréR efd bydg 102.
[0017] Ref;ﬁ»'i'trdnrlg tﬁEDrWaﬁ-u%trEl:tgre gf'%revﬁe Elggﬁrfo%vaﬂ cl[-n%l @r% lingpe ! ?en?rdgyleeded with

connectors 104 renpv 1]

aper t ur es/3BHeNERJE2 i"(ﬁ'lFQ)are d‘?fﬁ'eﬁl'ﬂ § %Wﬁ?fhw defipipaitwe Apertures 92 ports 104a
are on t hesepaypted lyfcaass nm‘mhei"atma)l(mco&uefbnyhﬁhbﬁﬁ&fﬂdpgrtaﬁﬁlﬁ%@tﬂe%ﬁnécp t he

i nl et port$ pkQ4td es/sources to the inlet
port conne torséI(:(e%iagnp'In aﬂy?am Flﬁt’a?g@hﬁ% %oé)F of B1e pre?eé]ﬁ mﬁfsrr'tf - 104a bei ng
away fromtHe § Qxi"&lé‘d‘a‘b‘éﬂpﬁwle’?ciééo*’f(wh'éh is Q"nthf-'ﬁ‘eo %%W|WW1W§| ment

i || ust rat éeversuffac. of 2Ampt 108, whickts mRshowd MAg ares@bi@wlyqﬁe.teﬁecﬁl ther side of

cla 100, t th evice . cl

ol Lde 1 RoReenteteebbioBE and bR S BRIE A RS i ebatin B ey i 8 o
source to? [%Hé“‘i”r‘flleéfw?)ﬂ't“9§°'1’l§’&@r%%‘?ﬁgh'?'bawmoanﬂ@%tof@@nmth totreflwii r e
bondi ng operyt saunceafeds. 465GMS@bW@oGrQEBMaSgaS[IQ:@:bgbasaﬁlﬁfntgw &8s é3g/ 110

Vi evedt 1ot Grsp AR IBFRaE it P e Ph R oo Taglp ot oo (2

106 at the bond srte area correspondlng to each aperture 102.

- [0017] Referring now to Fig. 2A, a top view of clamp 100 is provided, with
connectors 104 removed to illustrate inlet ports 104a (i.e., apertures/openings 104a).
In this exemplary embodiment, inlet ports 104a are on the top surface of clamp 100
such that making connections to the inlet ports 104a (e.g., to connect gas supply
lines/sources to the inlet port connectors) is easily facilitated. Further, by inlet ports
104a being away from the device apertures 102 (i.e., in the exemplary embodiment
illustrated in Fig. 2A, the inlet ports 104a are provided on either side of clamp 100, on
the outer “stepped” portions of the device clamp which include the mounting apertures
108/110), connections from a gas supply source to the inlet ports 104a tends to not
interfere with the wire bonding operation and associated components. |

[0018] Apertures 108/110 (e.g., mounting/alignment apertures 108/110) are
also shown in Fig. 2A (as viewed from Fig. 2B apertures 108/110 are defined at each of
the outer stepped regions of clamp 100, in contrast to the larger central portion of




the outer stepped regions of clanp 100, in contrast to the |arger central
portion of -6- clanp 100 which is |ower than the stepped portions). Inlet
ports 104a are openings that are the entry points of gas into clanmp 100.
Gas that enters clanp 100 through inlet port 104a travels along a path to
a respective bond site area (where th&bond site area is adjacent the area
defined by each of the device apertures for performng a wire bonding
operation when a device clanp is in position on a wire bonding machine). In
accordance with the present invention, there are nunerous potential paths

that nmay belanfprmoivedh id @wee eain(the stePfeditRtidts). "RI& dohts %b4§9{eto§emfxgsa devi ce

clanmp and @I?a)ta J‘@e%ﬁﬁgoéints re drﬁ\“ ce qgﬁrt ur(gahs of the device clanp. [0019]

Ref erri ng ag}ai nto PRREMYI98S (e FPP 19R: Ggathat pefgredame 199 By ded

from each HfeiAE 0Ap avelpplorg apath toe msreotivelsmdsite ageap@hieieathe bbnd ste devi ce

apertures af@ls sgédenthelyedRine® b¢ kadior Hde R B et REs i%"f@ﬁ’{)rlnﬁ?g g3l I OW
ato

paths are ' from._ each of the two inlet ports . fTve of the

devi ce apergérfjh\rmegg@p%béfmaév F’ﬁé‘dgwea'tém%%‘“ ROSHAP °1 gariresondingashinebndnFi g, 2A,
gas that eRfRIENENE drtprergntinkention, fhere are Odmerdus avehSalaglatsghatengt be 110a,
and then t ploeigl bethd8b(1)FObhd GNEbMR iHdOkbrtsfdr ¥Gieligd g@?ﬁﬂ%lng (%)Sm@ro ebpngths .

(i.e., 110g C 110c4, and 110c5) are defined for gas flowto
each of the%ﬁﬁgﬁéﬁr}%ﬁ%t %\%/’fa‘f:"éé%{%"é?‘t ures 102. Each of the lengths 110c1,

110c2, 110c3, 110c4, and 110c5 term nates at a respective exit .opening 106
at a corr Adi ngREEUINGoarde i exarmse ndie 24 ors fovapgihearefirggded2B and
3A) . Likewirwe eaded the intt pens €04 tohecorieghdndlmdpdrionl f thd@vice Hddaudkt avel s
-al ong | engidgy - e . Framlength 120b fiye ..;- . -
Serativers SF%‘%?@“E oyl ce 26nd £00. s bped Il 558 5% SR e 23R iyt 05
“are def i nel°R 8 thgdwo Migports 1847 Fp e affile device apprives ABA defitedibyalevigper t ur e

102. Each afmit heo.| Angensi @0 iy, 242682 hatleRes thell(gj@@\én% Akt pbA0GRat er m ggtze o
at a respeagde i [ .correspondi ng, ce aperture
[0020] This, BT EnsP TN Bind Bt 19950 LGEE BROR W e B E RSB0 1o
defined RPRERthedber d10G1nL B9c2pdiqc3] iflstaand HLOcHY are siptimati faggasdioicte .
fapfarz ure éle(aih Q;fﬂyemmkﬁftdiang deﬁib@a;ﬁ?%ﬂré?qza_tﬁ?cﬁ Bﬂﬁbﬁé}@%r.&aﬁﬁo‘éﬂuﬁ?ﬁz_ﬁné ering at -
i nl et por , nd site area entjrely wthin device =
cl anp 100,11a éﬁég‘%’% ‘ﬁé?‘%ﬁs@gﬁ%%ﬁ% Pg? reSPERtye |e§'E B?%\ngje‘iﬁ a3here said fluid
Wil not (FRUBPPPHRY Jevitemnertyreot Relsearferarxample; Figer2Bsand 34). flikewibe( gasd f | ui d
plr essur % én?ienms g\t hanpitre Fﬁﬁtflbh@tr?@é@?lba]?j @ﬁgﬂhqtz;@é,ré}{d thén %ﬂ%r&é}ﬁVi cet i
cl anp. Ye.RaLh.fro e | eft nl_et_par ato the
Cop Teft  Eoh Fah AEHE 206 by B3l Sord Fagifitien 10t 32852 520645 at | ni e
port 104a12@5¢% 8ndi42Qebbarg defined for gas flow to each of the five right hand device

' apertures 102. Each of the lengths 120c1, 120c2, 120c3, 120c4, and 120c5 terminates

: at a respective exit opening 106 at a corresponding device aperture 102,

[0020] Thus, a path internal to the body portion of device clamp 100 is defined
between each of inlet port 104a and a corresponding device aperture 102. By providing
the entire path from the gas source entering at inlet port 104a to the respective bond
site area entirely within device clamp 100, a clearly defined path for fluid is provided,

| where said fluid will not undesirably flow to other areas. Further still, fluid (and fiuid
pressure) can be saved because of the path being internal to the device clamp.

[0021] One exemplary path from the left hand inlet port 104a to the top left
hand device aperture 102 (as viewed in Fig. 2A) starts at inlet port 104a, extends along
length 110a, turns upward to length 110b (“upward” as shown in Fig. 2A, but of course

_ being a relative term), turns right along length 110c1 ("right” as shown in Fig. 2A, but
of course being a relative term), and terminates at opening 106 at the top left hand
device aperture 102,




| ength 110a, turns upward to length 110b ("upward" as shown in Fig. 2A but
of course being arelative term, turns right along length 110cl ("right"
as shown in Fig. 2A, but of course being a relative tern), and term nates
at opening 106 at the top left hand device aperture 102. -7- [0022] Fig.

2B illustrates a side cross sectional-A41ew of device clanp 100. This view
illustrates cross nenber 102a (also shown in Fig. 1) and exit openings 106.
Exit openings 106 which lead to a correspondi ng bond site area are shown

extending along what may be terned the x-axis of the wire bonder; however,

this desigged2ep is iy, kahtbke LAR &8I LRion5l Hew aﬁd@-c%%airﬂzd 5. rAkes ot her
features of . de apertures 108} 110 (‘e

\ie Misﬁ%tec' Sr 137%; ”ﬁ' “g—,'é{}g S i Openipas.A06. Exj
“mount i ng/ al' i GnmENE B5EPt ML AR FEPisEavR iy 1iapd £xi5 openigsi06. Bty 3A"
of Fig. 2BoPenirdsc\i whichHeayl to3y¥corfeg@@ingiogd sillarsmbe: sHoeardxyentink usihgat es
exit openi Rgat haPbe BFmEE tHe >a8xib 8AG Hre bbhdd hm%’th%mggnﬁr&q ié‘%.ocj“ Fi g.

3A also il Ireast'ltvre%txerssvarl us e)ie”iﬁl a% congonents of a wire bondi ng process
including CapiIaPY=%0b, F1e A3 Tallustates Qtherdeatures gf fevithclanp 100 inglyding
sem conduc PB#rtuwieel BOPL Onfewn redinting/slidetanb bper806:) abddedes dhapipl1ip. 112 is in

contact w DbtaRUBg! 3alerd0e Auhbidd it BE, yM.re bonding operation. As is known
to those skilled in the art, a wire that is engaged in capillary 300 is

used to fo j.re | n et ween two ding,locatjons (e.g., a
di e pad ontésae%]cond(&@? g?‘%?éedﬁ%@ @H%rages %ﬂ?ﬁ'&??ﬁ g‘gé; an“%gﬁBietnlgg\Se 386)%J As
is al so kndl: £4981h 520, 3nd L2Q<d. iFip- BAelsarilustrgtes ivedousaixemplahdmmnasted t 0

- ;:| arrpb-( sgcoﬁae\)lins udaﬁtrrgqar@:eaé)ﬁcm?mg}e«!abmmﬁem sgz.ggtehgetags (€€ 13dframs BE@P;JRt ed)

o a bon : re bondi achi_ne, Further, a
heati ng elgnog%&‘%@fj&?r%%@%%%%% & Vgtggoﬁhaeﬁ'ﬁﬁﬁgﬁwqt%h@%ﬁ tabl e of
the wire WOHSFH hﬁ%@ﬁ??‘i’é%[c@wi_ﬂﬂ]th?wge b@Rlingsongratiop. Wisdwkfwneiogbesei on of
- device cl askiled 0tHeEmaNGrelthEY is @RGEdet i 8apliRd, 3d0HE WBET 1o BRAWHANEHS Ly di e

R TG N S
306) are i9onrtast/leat ebsubptiraia GAGY has iselso Knawel taltwieskiligdsn the @t ddRice[ 0025]
Referri ng dieridp 100 Kiuged tAYandp tseBuré) %s&gteadib@t(ﬁﬁ\&hi@%(%ﬂ?i'c@t{dﬁc@?wé%z% anp 400
oY St o STRERRL o s GRIDREE B T B PR € ° 100
apert ur es/5pBPg flgwentda4)..a heat blockpoay be hOUdedhinghe perk ke dfist wise e t he entry
poi nts of i@asding Maehié.anp 400. Gas that enters clanp 400 through inlet
‘ports 404a travels along a path to a respective bond

[0024] Fig. 3B is a top view of a portion of device clamp 100 showing two
apertures 102. Further, semiconductor die 302, a portion of substrate 306, and wire
loops 304 (that provide electrical interconnection between semiconductor die 302 and
substrate 306) are illustrated through the left hand device aperture 102.

[0025] Referring now to Fig. 4A, a top view of another exemplary device clamp
400 is provided, with connectors {e.g., connectors similar to connectors 104 shown in
Fig. 1) removed to illustrate inlet ports 404a (i.e., apertures/openings 404a). Inlet
ports 404a are openings that_ are the entry points of gas into clamp 400. Gas that
enters clamp 400 through inlet ports 404a travels along a path to a respective bond
site area (where the bond site area is adjacent the area defined by each of the device
apertures for performing a wire bonding operation when a device clamp is in position on
a wire bonding machine).

[0026] Gas flow paths are provided from each of the inlet ports 404a to a
corresponding portion of the device apertures 402 defined by device clamp 400. More
specifically, gas flow paths are prqvided from each of the two inlet ports 404a to five of




site area (where the bond site area is adjacent the area defined by each of
the device apertures for performng a wire bonding operati on when a device
clanp is in position on a wire bonding nmachine). [0026] Gas flow paths are
provi ded fromeach of the inlet ports 404a to a corresponding portion of

t he device apertures 402 defined by dé&x ce clanp 400. More specifically,
gas flow paths are provided fromeach of the two inlet ports 404a to five
of -8- the device apertures 402 defined by device clanp 400. As viewed from
Fig. 4A, gas that enters the left hand inlet port 404a travels al ong

41005, Eachy flaichebanoiie diont. d0bs i ansee AR oAt an >0t o
ac S ,

terninat esl@h en{e?%%]ezg}gga\'}]g' LR %‘ﬂﬁ elfo’i"rﬁt erigth ébq%égf)g?ﬁ?ltﬁé’aﬁb‘\’fl ce

aperture 4@2‘9(@&%#:&10'@3«&%&% 419!:43 andB)lDb.‘Ll eetiio the Ig@hst#lﬂlbl ertber s the

ri ght hand4iodetimor bneﬂ@f@sttéuawﬁétésad&&gpéc_%o&te{l Gsdithg ARGthen to each of

| engt hs 42 2,..420b3 Each of the | engt hs 420b1,
420b2, gﬁ%%p devies %5%8192?% {‘lféf*’éaémﬂ?' 39- B HEeYHR R i%atopeni ng 406
at a cor r é%tﬁ@rfbﬁ ﬁghfd@\f/‘ﬂ ¢féetaqye|r“t(1§ﬁéraﬂelz aloh@02igth A20as anditheatideadhtagr nal t o

the body prnginem2061, devts;a20H P04 Ank 5266 'éb%ﬁ’of@]%tla}%% £aph Hopbnl et port

. 404a and a r n ice erture 402 exempl ary path fromthe
left hand |niat gfcg)(rat grifg%a ?\ferth%a P 4 '@F?ecﬁé‘h‘c’f"%ﬁ’ﬁ’@ WBé&feure 402 (as

viewed in WF@SPQI!&)"QSIK@&'F@QPQIEUW APBt port 404a, extends along | ength 410a,
turns right along length 410bl ("right" as shown in Fig. 4A, but of course
bei ng a relea2Ale tifhm?)apaﬂdnteemmm%&ﬁzdﬁbon@iaﬁafﬂl@uc@%rﬁé a6dR defied ef t hand

\Clllme/:/vcgf ag?{gfftﬁ&' %a@ﬁ of |2%89g|$]401l:é Qnd g’@orks ondt['nrgatiewcegp%gtére ﬁé%{bz)ln Zgg;l 02)8(': t
“openi ngs AEMPLE "’bB‘i‘ oM &e "F%Ff{:{\dh"@&wﬁ 404migtthe topilefy handadyinetdperiuref | engt h
420a, and 4@rgs hied2d miFig.Ba) Eta@ﬁa%lﬁhm@SpoﬁQﬁMw)@éhds%&ﬂquqg% af®y, kgapondi ng

s L T T S SR

the wire bonde Y on. Figs.
4A- 4B al stS”WI PD%EEF 'é!tf@te&;?éﬁwrl@s4%0%t/thqoop(leﬂ@and devinstapagied 1G@ament
apertures 408/ 410), and Fig. 4B illustrates device clanp |ip 412. [0029]
Ref erring [99@81 o Fi Gg. BN lustrdtepa sidewrosd seaﬂ@talnemew@:eeqa&@élymﬂanbcemgl anp 500
L5 obr oV daflw Wi EQBRGh AN Er 820 x CBBAREL A} aYoldnl WBr AHICRNGS 104

shown in g removed ?ta
apertur es/4&8 T1i iefofdsnath A2Qa andlsngth 429h3. Kxi °Eﬁ:§t‘ﬂﬂ%@§ Wﬂlﬁtle@ﬁ‘@ ahe entry
poi nt's of cgagspondiog bbrainghte50éh aredBowmattending along what may be termed the x-

axis of the wire bonder; however, this designation is a relative expression. Figs. 4A-4B
also illustrate apertures 408/410 (e.g., mounting/alignment apertures 408/410), and
Fig. 4B illustrates device clamp lip 412.

[0029] Referring now to Fig. 5A, a top view of another exemplary device clamp
500 is provided, with connectors (e.g., connectors similar to connectors 104 shown in
Fig. 1) removed to illustrate inlet ports 504a (i.e., apertures/openings 504a). Inlet
ports 504a are openings that are the entry points of gas into clamp 500. Gas that
enters clamp 500 through inlet port 504a travels along a path to a respective bond site

- area (where the bond site area Is adjacent the area defined by each of the device
apertures for performing a wire bonding operation when a device clamp is in position on
a wire bonding machine).

[0030] Gas flow paths are provided from each of the inlet ports 504a to a portibn
. of the device apertures 502 defined by device clamp 500. More specifically, gas flow

paths are provided from each of the two inlet ports 504a to five of the device apertures

502 defined by device clamp 500. As viewed from Fig. SA, gas that enters the left hand




enters clanp 500 through inlet port 504a travels along a path to a
respective bond site area (where the bond site area is adjacent the area
defined by each of the device apertures for performng a wire bonding
operation when a device clanp is in position on a wre bondi ng machi ne).

[ 0030] Gas flow paths are provided fr@m each of the inlet ports 504a to a
portion of the device apertures 502 defined by device clanp 500. Mre
specifically, gas flow paths are provided fromeach of the two inlet ports
504a to five of the device apertures 502 defined by device clanp 500. As

vi ewed fromidtipgrt HAa tgasis blag lee.atresmat a1 theh to BRRGr re%gth's ’h&d1, BhL 504a

t s al 0b2,
558\63 S5io§£&’3l gg&% 8@%9??5‘}53%%% fQP gee“gl?*é%{jﬁhge"ﬁh 1%} eﬂ&%ﬁs 510b1,
510b2, 5165@?3 §1Q3ﬁ4a"‘éﬁb‘)@ieb%”nva‘@éﬁsmtarmi;@nﬂmgameQf redivelmghery one of

rel ativel yleabins 510410 8g0d2s 5503¢ §10ca 1861251054 06:3se léékﬁﬁél thatnél ﬁé@f%zbéi"ese

| engths, t i 2 C t for length
510c1, aregg%:t3 ?Iacg'l 20%%—' %épit»&or% 5‘&% g‘f ,ar’eé'%fal% gfb@? B’f‘(ﬁfs are

| abel ed anﬁngq%\%ﬂqilrﬁmu Fgwc:isyre Ighelsd aptl shewsn incigyt@)s ESdDefTthe leamsz;malow
510c4, andSHLOCSIOBY Si0Rs) £ abcatemﬁaa&etawees%ettvem% BnP s &t

co1 [ eSpONChi. RN G TRE Db e 02 (L35 oL IR Bg¥E5 7 Looa

Li kewi se, gas that "enters e reg *ngh 4a travel s al ong
| engt h 520@m 2id then to each of Ien%t hs 520bl, 520b2, 520b3, 520b4, and
520b5. 3ch ofkeWisecaas S entery thegight hankignles PR 6B travebiond520b 3,
520b4, ande&2bI580a,gad thér @weatis oft iength< Saabe s provdj BEOLBNe2aH4, bd sddpsel y short

| engt hs 52864, s (152054 h.of th hs 520c1,
5;832 552(2)@%% eg%@%eseﬁ@@%ﬁ (Fé Q&‘bth %915%%5 521:3%8 Sécgtbctvaened é(zl%trﬁgi) Sm ngCSOG

at a corr d53¥5i5dP ﬁﬁ°ﬂ%‘?ﬂ°€%‘”%ﬁ@? f’fLﬁe@t'S%Q5'(%’@"9#161520@xé%?ﬂze52cl’-‘ﬁg52®3) [ 0032]
Thus, a pand 520¢%r Fesh of thet legthosR0cps 40D, 62083, d20k4 &g Isaoa:s téﬂambﬁssdef i ned

b st o 502.
o?teweiﬂeﬁ%f%rfg b0l ot 0B 3 B LoBndi 5‘?'?&‘)#‘3“9%45‘4’2 S8 op | of ¢ hand

devi ce apdrPPE 'SO@B(as viewed in Fig. SA) starts at inl et port 504a,
extends along length 510a, turns right to length 510bl1 ("right" as shown
in Fig. 5A00Bal of Twerseathdntegahtortbk hbdwportien o devick wian® Shoviedeireag | engt h

510cl (" d%\éﬂveeﬁ%aéh&"}ﬁlef BorFé !9)4a%ﬁd aQUltreﬁ)fon&ﬂg'aF ?Qﬁ%ﬁ%d@sdozr eftive term,

and termnate ? ’: tE ni_n evi ce aperture
502. [0033® B ary ReAB TP (g 6 ‘“aﬁéé'é infetyrofie>Q4a e shastopdefbAand davisgaserteievi ce
“clanp 500 20X f@ssviewed in Fig. 5A) starts at inlet port 504a, extends along length 510a, turns

right to length 510b1 (“right” as shown in Fig. 5A, but of course being a relative term),

turns down along length 510c1 ("down” as shown in Fig. 5A, but of course being a

relative term), and terminates at exit opening 506 at the top left hand device aperture

502. :

10033] Fig. 5B illustrates a side cross sectional view of device clamp 500. This
~view illustrates cross member 502a and exit openings 506. Exit openings 506 which
-lead to a corresponding bond site area are shown extending along what may be termed
the y-axis of the wire bonder; however, this designation is a relative expression. Fig.
5B also illustrates connectors 504 (similar to connectors 104 shown in Fig. 1). Figs.
SA-5B also illustrate apertures 508/510 (e.g., mounting/alignment apertures 508/510),
and Fig. 5B illustrates device clamp lip 512.

{0034] Fig. 6 is a sectional view of a portion of clamp 500 taken along line 6-6 in
Fig. 5A. The sectional view of Fig. 6 is rotated 90 degrees with respect to the side
sectional view of Fig. 5B. Fig. 6 illustrates exit opening 506, lengths 510¢2 and 520c¢3,
and a portion of lengths 510b2 and 510b3. Exemplary capillary 300 is also shown.




view illustrates cross nenber 502a and exit openings 506. Exit openings 506
which Jlead to a corresponding bond site area are shown extendi ng al ong
what may be terned the y-axis of the wire bonder; however, this
designation is a relative expression. Fig. 5B also illustrates connectors
504 (simlar to connectors 104 shown-iltR@-Fig. 1). Figs. b5A-5B also
illustrate apertures 508/ 510 (e.g., nmounting/alignment apertures 508/510),
and Fig. 5B illustrates device clanp lip 512. [0034] Fig. 6 is a sectional
view of a portion of clanp 500 taken along line 6-6 in Fig. 5A The
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of a wire ehHiteeidineg 7aBr durprticagividriataple7a. (uBsrs whigh substiat: TERyretie duserd t o
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free air b of work table rate 752
rests dur |'%éh"\zﬁ]tr%g1 3£ Lca n(a)'fy gleqiroris %6'??0‘?% 'FI%LQF(%F kebey ‘§’°‘§It§Ue)s?f8m These
exenpl ary W%’“‘é‘t%'dmﬁlgﬂ@ in h@é’hfﬂﬂr@ @M@ghemsns(t@quldoh@gqatmlcacrhe emec flanme off
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exenpl ar ynolnr?n %Q%Irseogé?ledva” & kopdipe T“FTHU'%‘? ?'a'if?w adﬁ °d BhitgSe et ai | s
of the varﬁktﬂa%’wﬁhﬁértbondl ng machl ne platforns are understood by those
skilled in the art. [0036] Clanp 700 illustrated in Fig. 7 defines exit
openi ngs T0636hnal acgams 7t00 uu&&lated(?rﬁ)&:@l Ngs&rined @xit B Ednggs 7k (ahABub & 710c2 and

710c3 (an 0 5 and a portion of
| engt hs 7%@99%%&8% ﬁéh SI?JSS F%%qug‘fé (a%eﬂ%? 5%[?"%%65@0 r?“ﬁl g. 6).
" As i1 ust PPEniFig- B gandﬁ pcga@n qflangths)mmzmnesagabbmmoggasmaengm a

cor r espondit olgp WHOSBEIEFIQF (53] Agumﬁmnmew $seﬁ.4 ﬁdwsftﬂfoueﬁbf?e%‘idgoiba' n the

gongo\s/le'; eg% g SPLIQGQI$Q7 Jzo sete%?ga Jol rg uce Qhe poten |al ? or oxnd%‘lclgne matLg %ond be termed

area.

[0037] The gas flowing to the bond site area may be termed a “cover gas” which
tends to protect against potential oxidation of the wire (and/or wire ends) during the
wire bonding operation. For example, as a free air ball {e.q., free air ball 712 in Fig. 7)
is being bonded (e.g., first bonding) to a semiconductor device (e.g., die 750) cover
gas (e.g., gas 714) reduces potential oxidation in the bond site area. The reduction in

~ the potential of oxidation in the bond site area applies to various 6ther portions of the
wire bonding cycle, for example, during the paying out of wire, during second bonding,
during formation of free air balls, during the looping process, etc.

[0038] The flow of cover gas (e.g., gas 714) through the clamp to the bond site
area may be a continuous flow of cover gas during the entire wire bonding operation.
Alternatively, the flow may be a controlled flow (e.g., controlled using a controller
integrated with the wire bonding machine) that is provided, for example, during periods
of greatest concern regarding potential oxidation. ' |




tends to protect against potential oxidation of the wire (and/or wre ends)
during the wre bonding operation. For exanple, as a free air ball (e.g.,
free air ball 712 in Fig. 7) is being bonded (e.g., first bonding) to a
sem conductor device (e.g., die 750) cover gas (e.g., gas 714) reduces
potential oxidation in the bond site-anea. The reduction in the potenti al
of oxidation in the bond site area applies to various other portions of the
wi re bonding cycle, for exanple, during the paying out of wire, during
second bonding, during formation of free air balls, during the | ooping
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clamp to tQ%npotru% ﬁ % contl nuous cover gas during
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greatest concern regardi ng potential oxidation 9] The draw ngs
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fl ow pat hsand theqatiivags flag bR dsillédisr dthdwisedeRh@Mheicpg cover gas to the bond
site area. [0040] According to the present invention, special clanps nmay be
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the need Y rtﬂ?ﬁr dGEfs 3 furtheeadvaptage 06% pragenkinventignfbgeause of thdvant age of t he
present i riféatliiesofinsioaisee qlartifies oftigHly Aghinase lirodsh,ng | arge quantities of
hi ghly flammabl e hydrogen. (0042] Thus, in contrast to conventional systens
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[0043] The teachings of the present invention may also be utilized in connection
with non-reactive bonding wire, such as gold wire. For example, the cover gas may be
utilized to provide a shield of clean gas at the bond site area, thereby providing a
desirable environment for formation of gold wire loops.

[0044] Although the present invention has been described primarily with respect

to cover gases such as nitrogen and argon (with or without a forming gas such as

hydrogen), it is not limited thereto. Any fluid/gas may be utilized so long as it does not
~react undesirably with the metal used as a bonding wire.

{0045] Although the invention is illustrated and described herein with reference
to specific embeodiments, the invention is not intended to be limited to the details
shown. Rather, various modifications may be made in the details within the scope and
range of equivalents of the claims and without departing from the invention.




W th non-reactive bonding wire, such as gold wre. For exanple, the cover
gas may be wutilized to provide a shield of clean gas at the bond site
area, thereby providing a desirable environment for formation of gold wire
| oops. [0044] Although the present invention has been described primrily
with respect to cover gases such as -ni2+ogen and argon (with or without a
formng gas such as hydrogen), it is not limted thereto. Any fluid/gas
may be utilized so long as it does not react undesirably with the netal
used as a bonding wire. [0045] Although the invention is illustrated and
descri bed hefigiicminida; ref erence to specific enbodi ments, the invention is
not intended to be limted to the details shown. Rather, various

nodi fications may be; mad a th n e sc and range of
equi val ents of the clai rrg\dffﬁﬁg%rﬁ by eparotr ”ﬁegwit'g;l&’ﬁ"eﬁjg’”?'ﬂ%'?ﬁcf"(?ﬁ' 12-
What is O APhEgrceriame ersmprisieac anp configured for use with a wire bonding

machi ne, the device clanp conprising: a body portion defining at | east one
devi ce aperture, each of athedy patioh defitingattlesht vhe Be\aReipetliRS el dTdhe

confi guredat Qa%n@%b&é Mr&%e%%hﬂ&r@c? gb?be;%olt’stﬁio]p@c[ Efa@h o004 §eondi ng

machi ne, the 2 ol |on|nCU|nga| ecel ving afluid from
a gas supfls LEWVELoNERE MsHPSportion defining a fluid path fromthe inl et
port to the at | east one devi ce aperture. 2. The device clanp of claim1l

wher ei n the body porti ontlgdfodnesrtian indluding # tnjet pbrtiftraeckiwing @ flajddrdnuaes. 3.

The devi cegad applyGbuck ah8badWhelidi derinltly DAY pmrdenpfﬁeHﬁ‘l@I! WHER e Pl Ural i ty
of the ml@%stpo%rtd%w%éjg&] hat fluid paths are defined between each of the

inlet "ports and i'on-of the plurality of device apertures. 4. The
devi ce cl anp of clal m 2 or 3 wherein the body portion includes two of the
inlet ports such that fIH"%F'E’p‘!fﬁﬁb’ma’r@%ﬂlln@fwr@eth%@ﬂveaadlvnofeﬂmmea i nl et
ports and plucdity @spodelicegpptides.on of the plurality of device apertures. 5.
The device clanmp of claim4 wherein the body portion defines ten of the

devi.ce apertur es e@Ch Of'hetcféglcé\‘}fgn{ rUf%Fauncﬁr\LﬁerQﬁltﬁL%ﬂ% artg)w ﬁgu%eefapr ovi de

fluid to f|vE " ten dev|ce tures via i ned by
the devi ce’'¢PEHP '%e ’"ﬁ@c"afe?}icﬁéh%lﬂéiﬂpp%\"s Aigyretingd Q?FWQGWeeaS'P etdwiinlgt cl ai ns
wher ei n t herts and a portion of the plurality of device apertures.

4. The device clamp of claim 2 or 3 wherein the body portion
includes two of the inlet ports such that fluid paths are defined between each of the
intet ports and a corresponding portion of the plurality of device apertures.

5. The device clamp of claim 4 wherein the body portion defines ten
~ of the device apertures, each of the two inlet ports being configured to provide fluid to
five of the ten device apertures via the fluid paths defined by the device clamp.

6. The device clamp of any one of the preceding claims wherein the
' devuce clamp includes (1) a lower surface configured to be adjacent a work table of a
wire bonding machine, and (2) an upper surface opposite the lower surface, the iniet
port being defined in the upper surface of the device clamp. |

7. The device clamp of claim 6 wherein the device clamp includes a
plurality the inlet ports defined in the upper surface of the device clamp.

8. The device clamp of claim 7 wherein fluid paths extend from each
of the plurality of in!et ports to at least one of the device apertures.

9. A wire bonding machine comprising:
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device clanp includes (1) a |lower surface configured to be adjacent a work
table of a wre bonding machi ne, and (2) an upper surface opposite the

| ower surface, the inlet port being defined in the upper surface of the
device clanp. 7. The device clanmp of claim6 wherein the device clanp
includes a plurality the inlet portsidefined in the upper surface of the
device clanp. 8. The device clanp of claim7 wherein fluid paths extend
fromeach of the plurality of inlet ports to at | east one of the device
apertures. 9. A wire bonding machine conprising: 13- a work table for

devi ce cl amcﬁiggfglﬁured to clanp the devices to be process devi ce
clanp defining at [east one device aperture, each of the at |east one

devi ce apertures bei ngl_ configured to be positioned adjacent a bond site
area of the wire bdh¥fiVif§ lREPIHPRGUrehio dervp the delvisemtol heairongissay, thei nl et port

for recei viegeecirhpdefidirganieasgase deviteRIp¥riRUELA of tH¥G Gt &R dhvitep defining

“a fluid A dREd dodsRioh DALl east d “aperture. 10.
The wi re ol e enronadia B ebBehREpBpeenf Bbug MR SRS R Lo

The wire bpndi ng machi ne” of _ €l udes a
heating el ‘F‘Hglr'ﬂg PEChingG MA Fvisy CRBRtinglylinga indelodtder teeeiving prfivisfwed.gag 1. The
Wi re bondi supphemhiaeethefdetitatiamp dofinidda WiRr@infrbi ehd @ik 66rt t6 biangt 1def i nes a
plurality gfe ddhRedp¥iGe. apertures. 12. The wire bonding machine of claim 11
wherein the device clanp includes a plurality of the inlet ports such that
fluid paths are defiped hetween each of the inlet ports and a portion of
the plurality of device Spe¥fafoadingmachinesf glajne SWdseRmEPerishitaide of clai m 11
or 12 wherigfiidasiyeheiting element fanprovidiiguckasta tve deficdshie bk prebsspdr t s such t hat
fluid paths are defined between each of the inlet ports and a

correspondi ng porti an of THeRAreMoMERbirtatnie R BNIES oRRE WhMERSthe Myiche Wi T e

bondi ng nmagh, f.clajml13 rein_the device clanp defines ten of the
devi ce apert rggf&eagé)ﬂ]r%qty%t\é@t%%c? MM Fort s being configured to provide

fluid to five of the_ten device apertures via the fluid paths defined by
the device clanp. 15, THE Wierhondiva mashinawt Hirimelbivhenip thededée tlrepcl ai ms 9
to 14 whénaidesthsurdityiof theahlanporisiaknl 6 A paths HevREARH bEakRneaA{ bgured to

be adj acenRhe If& ports and a portion of the plurality of device apertures.

13.  The wire bonding machine of claim 11 or 12 wherein the device
clamp includes two of the inlet ports such that fluid paths are defined between each of
the inlet ports and a corresponding portion of the plurality of device apertures,

14.  The wire bonding machine of claim 13 wherein the device clamp
defines ten of the device apertures, each of the two inlet ports being configured to

provide fluid to five of the ten device apertures via the fluid paths defined by the device
clamp.

15.  The wire bonding machine of any one of the claims 9 to 14
wherein the device clamp inciudes (1) a lower surface configured to be adjacent the
~ work table of the wire bonding machine, and (2) an'upper surface opposite the lower
surface, the inlet port being defined in the upper surface of the device clamp.

16. The wire bonding machine of claim 15 wherein the device clamp
includes a plurality the inlet ports defined in the upper surface of the device clamp.

| 17. The wire bonding machine of claim 16 wherein fluid paths extend
from each of the plurality of inlet ports to at feast one of the device apertures.




work table of the wire bonding machine, and (2) an upper surface opposite
the lower surface, the inlet port being defined in the upper surface of
the device clanmp. 16. The wire bondi ng nachi ne of claim 15 wherein the
device clanp includes a plurality the inlet ports defined in the upper
surface of the device clanp. 17. TheIfite bondi ng machi ne of claim 16
wherein fluid paths extend fromeach of the plurality of inlet ports to at
| east one of the device apertures. -14- 18. A nethod of providing a fluid
to a bond site area of a wire bonding machine, the nethod conprising the

steps of: (1) providisag & rdemodef roddifg GaRfd G Bfdishe GlAMHR 2 dvikaibhgiagduct or
devi ce tOnQﬁhﬂéﬂﬁQﬁﬁﬁQmc%F@ﬁQﬁgh%ﬁxgs%ﬁp defining at |east one device
as q

aperture, each of the at one device apertures being configured to be
posi ti oned adj acent h?e bond site area of the wre bonding nachine; (2)
flowing a fluid, frd BoY4nasagsyics clagipcoafioured b @amp alsenicpestuctopdevir

‘devi ce cl afipbe precestd) thid daviceglanipeddrintigcit feastadehrvica bpértperdackbf theet devi ce

clanp {hr OBl che delidd Hpdbiti SAfd ARflolila 16 SRKIRE) SHAMR: Bh AL the FI uid

flows to the aiyleast oge devi'ce aperture. aim 18

wher ei n st 857 CL)"HE RRIELISPADINGI ng the device clanp wherein the device

clanp defines a plurality of device apertures, and: wherein step (2)

i ncl.udes flow ng thé2¥flayiep # fAvid, toplagaalsipp)y sdurieningt apondtpoafoftie devi ce
clanp, and wherdevide 8lafp; 6d | ncludes flowing the fluid from each of the
plurality of inlet ports to a portion of the plurality of device

apertures. 20. The @tfn%g%e?I‘J%ifm&&eqﬁleg'gowl‘et%gidgvi;[:ehgalzulalglgrgué:hoérlmri ses a

reduci ng gﬁs. . .
uid path defined by the device clamp such that the fluid flows to the at least one
device aperture.

19. The method of claim 18 wherein step (1) includes providing the
device clamp wherein the device clamp defines a plurality of device apertures, and
wherein step (2) includes flowing the fluid into a plurality of inlet ports of the device
clamp, and wherein step (3) includes flowing the fiuid from each of the plurality of inlet
ports to a portion of the plurality of device apertures.

20. The method of claim 18 or 19 wherein the fluid comprises a
reducing gas. '




