-1 - THERMAL | NSULATI ON FOR A BONDI NG TOOL Field of the
I'nvention 5 The present invention relates to thermal insulation of a
bondi ng tool, such as a wire bonding tool, to protect the bonding
tool from external heat sources during operation thereof. 10
Background and Prior Art Wre bonding_Hq typically applied to nake

el ectrical connections between an integrated circuit die or chip and
a carrier on which the die is nounted. Bonding wires are attached to
bond pads on the chip and bonding | eads on the carrier 15
respectively by uItrasonlc meldlng u3|ng an ul trasoni ¢ transducer
“which is integrated i hi INS U, ' INGHEOQLt r asoni ¢
transducer is an energy convertlng devi ce which converts el ectri cal
energy into ultrasonic vibrations and transmts the ultrasonic

vi br at i ongi¢ld o thenlpivehfaory at a tip end of the transducer to perform
wre bsnding. 20 FIG 1 illustrates a side view of a conventi onal

W re bondi ng apparatus 10 with a transducer 12 positioned over a
bondi ng ar@e preseit ingeMiididigtes Thehdrma Ss8Ie8Tonler ﬁmnamb%ﬁl %Ju@ﬁcb%ra
rod- shaped horn 13 and a capillary 16 located at a ti o]

horn 13. wweeb%dmw@%ldtéuptqﬁetadbﬁ Reingatep| frawemerr@hgeeks@ﬁags gutingf
t he 25capiy E%ﬁ nith@reof e capillary 16 is raised or |owered wth
respect to a |ng area by noving the transducer 12 vertically. An
ultrasonic generator 17 is connected to an end of the horn 13 that is

C.F"Q;QSHE)E Background and Prior Art

Wire bonding is typically applied to make electrical connections between an
integrated circuit die or chip and a carrier on which the die is mounted. Bonding
wires are attached to bond pads on the chip and bonding leads on the carrier
15 respectively by ultrasonic welding using an ultrasonic transducer which is
integrated into a wire bonding apparatus. The ultrasonic transducer is an energy
converting-device which converts electrical energy into ultrasonic vibrations and
transmits the ultrasonic vibrations to a capillary at a tip end of the transducer to
perform wire bonding.
20
FIG. 1 illustrates a side view of a conventional wire bonding apparatus 10 with a
J\ transducer 12 positioned over a bonding area for wire bonding. The transducer
12 has a long slender rod-shaped horn 13 and a capillary 16 located at a tip end
of the horn 13. Wire is threaded through the capillary 16 and extends out of the
25 capillary tip. The capillary 16 is raised or lowered with respect to a bonding area

by moving the transducer 12 vertically.

An ultrasonic generator 17 is connected to an end of the horn 13 that is opposite
to the tip end of the horn 13 where the capillary 16 is mounted. The ultrasonic
30 generator 17, typically comprising a stack of piezoelectric elements, is housed in

a transducer holder 14 mounted on a bond arm 18. The transducer holder 14 is



to the tip end of the horn 13 where the capillary 16 is nounted. The
ul trasoni c 30generator 17, typically conprising a stack of

pi ezoel ectric elenents, is housed in a transducer hol der 14 nounted
on a bond arm 18. The transducer holder 14 is - 2 - supported by the
bond arm 18, which is in turn connected to a sliding bar 22 at a

pi vot 20. Rotational notion of the bond arm 18 about the pivot 20
rotates the bond arm 18 up and down thereby raising or |lowering the

t ransducesupgorted BY itebbed bhf 180 AMidhdisah @an cbRfestetdb ragsﬁaﬁ{ e znié{t a
further noye and position the bond 5 arm 18 and transducer 12 al ong

the x andP{ohxds. Ratalignal gotio of dhe \mnérﬁrabﬁﬁcﬁmw dhes pivet 29 rotates the
sem condughRl Ainces dir@on%ag%%sﬁa@hs SRULRES; fhel @&%& 12 relative

position by a w ndo on a w re-bondil ng ormto
wi re bonditthe Tording mechombie Isgdlpgé:afaﬂrmay\mrumsnwd’lam posmiﬁm)lﬂm:kor&B

whi ch provi he o,th 26 tp facilitate wi re bonding
conducted Brﬁel ano&?%ﬁ% C\?f g [%Wgtf’ﬁ cf})é %% r asoni ¢ generator 17
produces ultrasonic vibrations whi ch are transmtted al ong the horn

13. The Il aong sl ender rod shape of the horn 15 13 is suitable for
anpl i fyi nd FRESHIZE Lpmhich, FYPRPIYHS SUchratrseiepndyciondieaysng| kending

whi | e SupRjiRessire Gtich8dUsIHeM in bBsiti Wi chMEI% 5% ofl DUt y

be transferre?to ?he cap||1 aFnyblsG @?F\(lz@enn 24 o ? batving
platform to perform wire bonding. The wire bonding platform includes a heater

‘- 10 block 28 which provides heat to the carrier 26 to facilitate wire bonding

conducted on it.

During wire bonding, the ultrasonic generator 17 produces ultrasonic vibrations
which are transmitted along the horn 13. The long slender rod shape of the horn
15 13 is suitable for amplifying the ultrasonic vibrations transmitted to the capillary
16 while suppressing attenuation. In this way, ultrasonic vibrations may be

transferred to the capillary 16 efficiently.

A pressing force is also applied to the capillary 16, and bonding is accomplished
20 by applying the ultrasonic energy transmitted through the horn 13 onto the wire
that is subsequently attached to bonding pads, typically on the semiconductor
[- dice. Control of the positioning of the capillary 16 relative to the bonding area is
essential to perform wire bonding accurately. This is particularly so when very
fine wires and bond pitches are involved.
25
As can be seen in FIG. 1, the transducer 12 is positioned over the heating zone
during wire bonding. Heat is transmitted to the immediately vicinity of the heater
block 28, which means that the transducer 12 is exposed to heat from the heater
block 28 by radiation. The heat may cause the transducer 12 and the transducer

30 holder 14 to expand. This may therefore affect the relative positioning of the



A pressing force is also applied to the capillary 16, and bonding is
acconpl i shed 20 by applying the ultrasonic energy transmtted through
the horn 13 onto the wire that is subsequently attached to bondi ng
pads, typically on the sem conductor dice. Control of the positioning
of the capillary 16 relative to the bomding area is essential to
performw re bonding accurately. This is particularly so when very
fine wires and bond pitches are involved. 25 As can be seen in FIG

1, the tra::asﬁllaqeﬂ(ﬁlﬁnd% fosidirigopesitioner Asha rbedt,i wge Zsurelint acograsy rie
bondlng s transmitted to the imediately vicinity of the

heat er ﬁ°§§ whi ch means that the transducer 12 is exposed to
heat fronlthe heat er bl ock 28 by radiation. The heat nay cause the
transducer 12 and the transducer 30holder 14 to expand. This ma

t her ef or e Aafhesmal wshield anay beeusssk fari rgdueigg dieat Heansmission digpi lthea%wtge
and a Rgon c C

af f ect gd %A&Q(herm({hbc{ﬁhnsﬁgcé‘r {f%H& thee{é‘élﬁsedﬁgp 4&'@85% ﬁ? %l}éaiglr%esvée%n
fromthe hédbemwie btbmnhhg mpamtnméOtwmnactheenallﬂneidtﬁa hifixed a:mﬂ;lmkushadmg
hol der 14. FI e,view of the wr ar at us
Miha bkl of i i bty Abediatifte the Tnarl ivesg "E s heSrafive to
bondi ng apppaRidshe Tr’éﬁstﬂlhférrmfﬂfrérhltﬁbdle%%rltﬂoé]@% aﬂ'ibVébyt @dﬁ@lﬂ@ﬁé&i@héﬁ‘e
transducer 12 fromthe heater block 28, thereby reduci ng radi ati on of

heat fromof hieahdeone the heaterddogk R8cdirsctydior the franseugatde. 1HoweweleJee |
the 1Qow Wﬁ#ﬁlcﬁé’m?er @%@@ tb Cbeb?téd ftémﬁlﬂcfaﬂ'ld’ﬂfé eai?letrliﬁ %@ér&tﬁu} e 4fe

verytlrretecarr 'S nove en It I's renove
heat er bl cakie2826 Thenpved encwher it e remevedalfrcshlthédh&ieﬂ bldcks28.heThe

tosi r bl e e osdne Wirmlal sPRER gl i bl afelo e g’ gyafby

wi ndow cl ate widddve cﬂmprm suf 19 desirdbis teancrease dhe tvidstical RigdMES R a§P
fromthe carrier 26 and the conponents attached thereon when the

carrier 26NGubies vdh%émnﬁ%cpla @4 9 ppsyresulficientcleargree of die yrindaye
wire hgndicngn @G RBAT feUsarfér 78 §h ﬁ%@ﬁ@\;{kjgﬁe t? t%@%fﬁiﬁé&e%%n%ﬁe carrier

bet ween t he transducer 12 an
26 needs to be moved.

FIG. 3 illustrates a front view of the wire bonding apparatus of FIG. 2 showing the

thermal shield 30 between the transducer 12 and the heater block 28. While the

20 thermal shield 30 may reduce the heat radiated from the heater block 28 to the

, transducer 12, it is noted that the transducer 12 is still exposed to ambient heat
. from the surrounding air above the thermal shield 30. The transducer 12 and
transducer holder 14 would still expand such as to change the relative positioning

of the capillary 16 and the carrier 26, resulting in decreased wire bonding

25 accuracy.

FIG. 4 is a side view of the wire bonding apparatus 10 of FIG. 2 illustrating
movement of the transducer 12 along the y and z axes. The thermal shield 30 is
movable together with the sliding bar 22 along the x and y axes as it is attached
30 o the sliding bar 22. However, when the transducer 12 moves along the z-axis

by rotary movement of the bond arm 18 about the pivot 20, the thermal shield 30



20 thermal shield 30 may reduce the heat radiated fromthe heater
block 28 to the transducer 12, it is noted that the transducer 12 is

still exposed to anbient heat fromthe surrounding air above the
thermal shield 30. The transducer 12 and transducer hol der 14 woul d
still expand such as to change the relgtive positioning of the

capillary 16 and the carrier 26, resulting in decreased w re bonding
25 accuracy. FIG 4 is a side view of the wire bondi ng apparatus 10

of FIG 2 dahhasﬁfoaéidaﬁre@Fmdmgw infthé eaxis. ampdyCile tlgns?due@gm h@ likel3 76
z axes. The thermal shi 30 is movable together with the sliding

bar 22 al dﬁ@e"t’%@@(e@ﬁ’ét ?"%%sfr% the syreounding ais @s3bmpyes ﬂﬁﬂ'@r nawaug’rddsm
22. Howev n n I

nmovenent gl?e ﬂ\#}ﬁﬁﬂ% fegir %@1?6;%@%#(5’%@&?%%?& Q‘S%E’Zatz erna'm% t]ﬁ’%rﬁ'{%o
- 4 - canrshieldronve aorer bep@mgumtgm|doetsheotzeﬁamtsrelyTaddressHhetprabmdu@ér

12 is Lik tQ.r e ene fromthe surroundi ng ai S
' o il M Rl BehS b gk b Gl Wi boPe, (R puly B
reasons, esirableatoC prowidy ibettat théreraigirotttieh dol theatrahsdudeentll Mdm the
system does not effectively address the problemof 5 therma

I nstabili th?aifﬁ Zed by a transducer during wire bonding. It would
be desirable to provide better thermal protection to the transducer
12 fromthe heater block 28. Sunmary of the Invention 10 It is thus

an obj ect Summaivsofithg dmegntiant o seek to reduce the anount of heat
bei ng Pransferred to a bonding tool from external heat sources so as
t(o mﬁ m ze any thermal expansion experienced by the bonding tool.

It is thus an object of this invention to seek to reduce the amount of heat being
transferred to a bonding tool from external heat sources so as to minimize any

thermal expansion experienced by the bonding tool.

15  Accordingly, the invention provides a bonding apparatus comprising: a bond arm;
a wire bonding tool mounted to the bond arm; and a thermal shield substantially

enclosing the bonding tool for insulating the bonding tool from ambient heat.

It would be convenient hereinafter to describe the invention in greater detail by

20 reference to the accompanying drawings which illustrate one embodiment of the

) invention. The particularity of the drawings and the related description is not to
L- be understood as superseding the generality of the broad identification of the

invention as defined by the claims.

25  Birief Description of the Drawings

The present invention will be readily appreciated by reference to the detailed
description of a preferred embodiment of the invention when considered with the
accompanying drawings, in which:

30



15 Accordingly, the invention provides a bondi ng apparat us
conprising: a bond arm a wire bonding tool nmounted to the bond arm
and a thermal shield substantially enclosing the bonding tool for

i nsul ating the bonding tool fromanbient heat. It would be conveni ent
herei nafter to describe the invention i.n greater detail by 20
reference to the acconpanying draw ngs “which illustrate one

enbodi nent of the invention. The particularity of the draw ngs and

t he rel at fo 4 ' 1 hSgdi

goner al 1ty of The Droapt 8LEZopkenoRal RELENARG BporrRRiaits Bantiter,
t he cl ai mgosit®Bed evepadenting araa &r wirebordingings The present invention
W ll be readily appreciated by reference to the detail ed description
of a preferred enbodi nent of the invention when considered with the
acconpanyifiG. driaw sids view oithecWwire bonBing dpp@ratusivittaa shetenalisaigld bffixed
conven ioqal W re bonding apparatus with a transducer positioned over
a bondPng 1A R&2PRA WS ¢ bondi ng: FIG 2 is a side view of the

wi re bonding apparatus with a thermal shield affixed 5to the
apparatus; _FIG 3 is a front view of the wire bondi ng apparatus of
FIG 2 shdWn@ e frael wiew ohites d‘\"ﬁiabwé@lngtﬁi@al’ﬂ&ﬁsdg&g- anshawingdber
bl ock; 10%&ﬁsh%l@b§ttm%%}nvtb§‘ﬁatﬂfsdﬁ ad' £hoRarkfRg,apparatus of FIG
2 illustrating novement o e transducer along tne y and z axes;
FIG 5is a side view of a wire bonding apparatus with a transducer

%?e?ab;?ﬁgﬁfﬁés 1% S5 VIS ol e BADTERnBRRATBIS: AL it chiTesiating

G 6 i s movermelit of tirahsduter viohg thepdinad arrar atus of FIG 5
showi ng the transducer substantially enclosed in the thermal shield;

and
FIG. 5 is a side view of a wire bonding apparatus with a transducer and a

transducer holder substantially enclosed within a thermal shield according to the

15 preferred embodiment of the invention;

FIG. 6 is a front view of the wire bonding apparatus of FIG. 5 showing the

transducer substantially enclosed in the thermal shield; and

20 FIG. 7 is a side view of the wire bonding apparatus of FIG. 5 illustrating

movement of the transducer, transducer holder and thermal shield in the y and z

)

axes.

Detailed Description of the Preferred Embodiment of the Invention

25
The preferred embodiment of the present invention will be described hereinafter

with reference to the accompanying drawings.

FIG. 5 is a side view of a wire bonding apparatus 10 with a bonding tool such as
30 a transducer 12 and a transducer holder 14 substantially enclosed within a

thermal shield 32 according to the preferred embodiment of the invention. The



20FIG 7 is a side view of the wire bonding apparatus of FIG 5
illustrating novenent of the transducer, transducer hol der and
thermal shield in the y and z axes. Detail ed Description of the
Preferred Enbodi nent of the Invention 25 The preferred enbodi nent of
the present invention will be described hereinafter with reference to
t he acconpanyi ng draw ngs. FIG 5is a side view of a wire bonding
apparatus 10 with a bonding tool such as 30a transducer 12 and a

t r ansducerrapehassr 1124|s$H8§ﬁté8ttb #d woﬁ@ﬁhﬁﬁ%%w%p loP 117 fr&%dl?éle[]ﬁ&b@ 24

32 according to the preferred e di ment of the inventio
t r ansducerof i2e|b9ndtﬁrm dd. t the H@erﬁmh@hmidn328msy hgagnade frore anyainsdiating .

hol der 14 n‘?este Qle rB!e]E?t T\Bﬁlcf’ua Em&ess@u?t gle?’% ymg@ E?Fertﬁ)én

any |nsulat|ng haerla suc as p Whi A pr o
heat i nsultansducerti2 emtarabismiticsat diZingrveire bordiemnt Ammbtaﬂmm leggth dfethe

bondi n A su staﬁal | engt hq)o t@e 5 transducer 12 is encircled
the t her mifianSHieaTq! %5, efbcyﬁ%d x{hq &Wﬁ@sm#é eqetily yeaving H“‘é?u‘f?f%g
the transgupen &g eleiop theetraﬁdwclearm Whets th@féap%fy% HsdASd | apyy

encl osi ng thHe transducer 12 and transducer hol der 14, the thernal
shiel d 32 stbslaptialyhenglosiagithe trensducan t2hanth&ansdudsr didezsl 4 dheghermal

may e i neT I easeross ook ARANLY Sl the HoneRhib0R 35 Hend AR ik

transducerbylﬁeaadsdiwmslducer hol der 14, through an air nozzle 34. The
air gézl e 34 is preferably connected to the bond arm 18 for
cing cooling air into the gap 36. This cools the transducer 12

I¥ntro
gd transwahah\,ﬁlcsé@rn%awlﬂai Betiesducediingr é B@M@én thbahbmhdshield
S

This view al so ows that the preferred enbodi ment of this invention

i ncr eases 3grNd & tféa$dléﬁe§t1é’nééd transduesrehalger e W@i&ﬂﬂ\/ﬂﬁléﬁft’rﬁome 34.
Thi s ensufgg dindlosfless g préiladty $8hAGGEA ML i nﬁ'fsr i OnfBRudiflS

conponents pr esent ther eo al si ng he wi'n
cooling air into the gap 36. This cools the transducer 12 and transducer holder

15 14 further to improve thermal stability. This view also shows that the preferred
embodiment of this invention increases the vertical distance B movable by the
window clamp 24. This ensures that a sufficient clearance from the carrier 26

and the components present thereon when raising the window clamp 24.

20 FIG. 6 is a front view of the wire bonding apparatus 10 of FIG. 5 showing the

o transducer 12 substantially enclosed in the thermal shield 32. As the transducer
. 12 is substantially covered within the thermal shield 32, transmission of heat from
external heat sources to the transducer 12 is impeded. Preferably, the shape of

the thermal shield 32 substantially conforms to the shape of the bonding tool

25 comprising the transducer 12 as well as the transducer holder 14 to minimize the

gap 36. This ensures that less heat reaches the transducer 12 and transducer

holder 14 by convection via the surrounding air, and also makes the system more

compact.

30 FIG. 7 is a side view of the wire bonding apparatus 10 of FIG. 5 illustrating

movement of the transducer 12, transducer holder 14 and thermal shield 32 in



20FIG 6 is a front view of the wire bonding apparatus 10 of FIG 5
'showi ng the transducer 12 substantially enclosed in the thernal
shield 32. As the transducer 12 is substantially covered wthin the
thermal shield 32, transm ssion of heat from external heat sources to
the transducer 12 is inpeded. Preferablky, the shape of the therma
shield 32 substantially conforns to the shape of the bonding tool 25
conprising the transducer 12 as well as the transducer holder 14 to

mnimze theygme 3axedhThiseienrshowsithht ihesthefeallsHicla@2as rhid\ghted on the
t ransducer 12 and transducer hol der 14 by convection via the

sur r oundi MgNdiarm 1% godhalyt l?a%@‘éa‘¥|ﬁé°%%1§?re\°ﬁ”ﬁrﬂ?%b%@ﬁwﬁﬁﬁt18 and therefpfgsity
and z axegs aldy fnolia® %&%ertnﬁﬁ thgetrér&% 18hi ?hg &ﬁ/ahgaod@%n b 168
the nd arm

the bond arm 18 so t hat I's novabl e together wt
and ‘t her eﬂlmermaltShl@da:B%cﬁnmamgethemg\eltméhe wiansduter 12 arsidtieetrangducehe

Er ancanoe ot 13 the 2 DL BE I RbE Hif gTRiEs HBRRRS Pit a8, Uikg the
bond ar m L8nveritivheb tidrend! shiedd B0y ahe kibgré lof kreat s utgtivre pidvital by the

t her mal Shl eld. 3 [{S]Igg degree of heat insulation praovided bg@the
ther mal  siherme! $Hield, 32 A Gaariasca Wil theePrsfarrest ewiodinmpidafdhe inyention

i nvention

tr ansducer” Ral REoRg s Bs Fitor TR WalaMlocr 12 T HARE: fadnty

shield in accordance with the preferred enbodi nent of the invention
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t her mal stea’mddlmentotbf thieeinwérdion lhtmdwemgth‘eyslf aﬁhcﬂ' bmmemommnao Mite

caused by c ventl nal .t hermal shie] ds ‘é‘F@Eﬂ fflxed to, the slider
t

bar 22 i sb?5 Inoysber 4p P@rfylanlhg, kans é%ﬁh‘%erBh%'Q?Wﬂén to
the w ndO\Hcﬁ:'e@gﬁhgﬂnﬁantabmﬂ/ BRKHd Whokd bWﬁBi'i‘lgt i}&té}ﬁr rrRé dpaedScdnlirlt

uncl anped. Moreover, the thermal stability of the bonding system

| eads to CApSRS,EY manh@jﬁldheml|srmld$:éh®tnareaafﬂx¢fb to dinelishider bar 22 is
POSI t 4@NS .\ iSiak] ¥d & ebQ@reﬁée’gfga'?@r dedEindd gt 6&3@8%%%%%&9&%‘&?4 and

20The T nventi on escrl el n is suscepti to variations
nodi f i cat tlensaried/26r wheldithe casieotneeds tthde tiwdaapspedidicoadr, Yhe thermal

descri bed e und ood that the inventiop includes all
such vari 5%*33 fﬁ%ﬁﬁ?n@ae.saﬁ flﬁﬂdg toalamrw%@cwwf bal placement ehe
spirit an%éﬁ&ﬂﬁn@bo&ﬂ@n@&%‘ﬂﬁilﬁ@ﬁ &hd BohdiRg padSof the semiconductor dice.

20 The invention described herein is susceptible to variations, modifications and/or
additions other than those specifically described and it is to be understood that
Q, the invention includes all such variations, modifications and/or additions which

fall within the spirit and scope of the above description.



. CLAIMS* 1. A bonding apparatus conprising: a bond armincluding a
transducer hol der; 5a w re bonding tool conprising a transducer
nmounted to .the transducer hol der; and a thermal shield
substantially encl osing both the transdfcer and the transducer hol der
and positioned to insulate the bonding tool from anmbient heat.

102. The banpdi apparatus as claimed in claiml, wherein the thernal
shield coé&ﬂé@&i-a heat insulating material. 3. The bondi ng
apparatus as clainmed in claim2, wherein the insulating materi al
conprises plastic. 4. The bondi ng apparatus as clainmed in any one of
t he precedi.ng (ﬁlhbmtﬁngiap@lanmtmg:ompgbxmgoositioned bet ween the wire

bondi ng t ool ta‘c,i\;%‘ ther . shi el nd Flo igured to introduce
cooling air be ‘@We?rﬁ@ 'W B&ht(ﬁ? YCEbNOERY the thermal shield. 5.
The bogdi ng apl%ambtﬁoﬁ&n%|t6bﬁﬁgmbﬁsﬁlbaé rffaﬂwstBéF H?durﬁé’cﬁr%'tﬁéri%r?s'ggcer

air nozzle connected to the bond arm “the air nozzle positione
conf i gur edtolaeri and oduce said cooling air into the gap 25 6. The

whorein o hapé St SHERmaDeRel Gtornd S50 AheSufeahang e

bondi ng t @@insducer holder and positioned to insulate the bondlng tool from ambient heat.

10 2. The bonding apparatus as claimed in claim 1, wherein the thermal shield
C “ comprises a heat insulating material.
3. The bonding apparatus as cla‘imed in claim 2, wherein the insulating

material comprises plastic.

15 .
4, The bonding apparatus as claimed in any one of the preceding claims,
including a gap positioned between the wire bonding tool and the thermal shield
and configured to introduce cooling air between the wire bonding tool and the
thermal shield.

20
5. The bonding apparatus as claimed in claim 4, further comprising an air

C ) nozzle connected to the bond arm, the air nozzle positioned and configured to

intfroduce said cooling air into the gap.

25 6. The bonding apparatus as claimed in any one of the preceding claims,
wherein a shape of the thermal shield conforms to a shape of the wire bonding

tool.

7. The bonding apparatus as claimed in any one of the preceding claims,
30  wherein a substantial length of the bonding tool is encircled by the thermal shield.



» -9-" 8. The bondi ng apparatus as claimed in-any one of the preceding
clainms, wherein.the thermal shield is nmounted so as to be novabl e
together with the bonding tool. 59. The hondi ng apparatus as cl ai ned
in claim8, wherein the thermal shield’i"s nounted to the bond arm and
is novable together with the bond arm 10. A bondi ng appar at us

conprisingg a ' ngdi I d. .
arm and 8. bgﬂghﬁn@aqglgﬁpéﬁéég%&sﬂg%%wy&m&g@ﬁ%gﬁgégté{gg%ﬁﬁgi(Hﬁlms'
t ool oper abhereim thethémbal $hieldoisnehongiddoeb d embankiovablehtdjether with the
wherein ahl?%F)_i ngOositi oned between the wire bonding tool and the
thermal s dingfePli s confi gured to introduce cooling air between the
w re bondi ng tool 15and the thermal shield. 11. The bondi ng appar at us
as clainmed in claim 10, further conprising an air nozzle connected to
t he bofRd a¥%.m thire dondimgzapmarpts 45 oladdedrid otainf 8 gwherkin ¢theé tivarathl chield

said cool '89rBuhted’ ttg %hrt]ae boal" arzrrq and is movable together with the bond arm.

10. A bonding apparatus comprising:
a bond arm;
10 a wire bonding tool mounted to the bond arm; and
C E a thermal shield substantially enclosing the bonding tool operable to
insulate the bonding tool from ambient heat,
wherein a gap is positioned between the wire bonding tool and the thermal
shield and is configured to introduce cooling air between the wire bonding tool
15 and the thermal shield.

11.  The bonding apparatus as claimed in claim 10, further comprising
an air nozzle connected to the bond arm, the air nozzle positioned and
configured to introduce said cooling air into the gap.

20



