-1- MULTI - LAYER THERMAL | NSULATI ON FOR A BONDI NG SYSTEM Field of the

I nvention 5 The present invention relates to thermal insulation for a
bondi ng system such as a wre bonder. Background and Prior Art 10 Wre
bonding is 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 respectively by ul trasonic wel di ng using an ultrasonic
transducer which is 15 integrated into a wire bondi ng apparatus. The
ultrasonic transducer is an energy- converting device which converts

el ectrical energ |nto uItrasonlc V|brat|ons and transn1ts the ul trasonic
vi brations toMi ERMAL | INSA A B ‘ TE

bonding. 20 FIG 1 |IIustrates a S|de view of a conventlonal wi re bondi ng
apparatus 10 wth a transducer 12 positioned over a bonding area for wre
bondi ng. Peldofthemveptionhe transducer 12 is a capillary 13 for wre

bondi ng. The other end of the transducer 12 is connected to an ultrasonic
generalor 14 which is housed in a transducer holder 16 nounted on a bond
arm18. T | I vot 20.
The sI|d|?gegﬂggggﬁﬁg@&ﬁgﬁgﬁgﬁggﬁkgﬁﬁigﬁal e“??ﬂ%gﬁﬁ%ﬁ?S¥§%"§F8§“%Fhe x and
y axes. Theitedruwhdeg arm 18 is al so nounted to a bondi ng stage 24 The
bondi ng stage 24 noves along the x and y axes together with the sliding bar
22. An optical system 26 is further nmounted on the bonding stage 24 such
that the ppEfdgralindyid PibPArtTOves along the x and y axes together with the

sliding
10

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
respectively by ultrasonic welding using an ultrasonic transducer which is

15 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 iliustrates a side view of a conventional wire bonding apparatus 10 with a
transducer 12 positioned over a bonding area for wire bonding. At one end of the
transducer 12 is a capillary 13 for wire bonding. The other end of the transducer
12 is connected to an ultrasonic generator 14 which is housed in a transducer
holder 16 mounted on a bond arm 18. The bond arm 18 is connected to a sliding

25 Dbar 22 at a pivot 20. The sliding bar 22 may move and position the transducer 12
along the x and y axes. The bonding arm 18 is also mounted to a bonding stage
24. The bonding stage 24 moves along the x and y axes together with the sliding
bar 22. An optical system 26 is further mounted on the bonding stage 24 such
that the optical system 26 moves along the x and y axes together with the sliding

30 bar 22 over a wire bonding platform.



30 bar 22 over a wire bonding platform -2- A carrier 28, on which
conponents such as sem conductor dice and bonding wres are attached, is
held in position by a window clanp 30 on the wire bonding platformfor wre
bonding to be perfornmed. The wire bonding platformincludes a heater block
32 which provides heat to the carrier 30 to facilitate wire bonding 5
conducted on it. A canera 27 in the qptical system 26 captures an image of a
die on the wire bonding platformso that the position of the die on the

wi re bonding platformcan be observed for the purpose of wire bonding. As

heat is tpagffét 28dohowhibe cbhpgdneRel sléh WsCéahicun@ictdhaiceeai®bohtipgk 32, and
the optical system 26 is positioned over the heating zone during wire

bondi ng, Wifes afa altaghesy i kigld i ppsitien By sewindew ¢lamp 30 ohihenwire ®andingbl ock 32
by radi at} : [ t : |« tem26 to
expand anbiatedhfordirf BBNGAG A8 Be. ploonnEd, TR BUTAnG By hRbasy R °TL00 1o
t he camer beatér blugk 3 vbithi provides ot do thegbirrien 3T td Fazilitatepoise bondingf t he die
on the. wire Pond'n .platform As a result, wire bonding may be inaccurate.
FIG 2 sherdug fical system26 of FIG 1 noving away from the heating
zone. As a result, the optical system 26 is exposed to |l ess heat fromthe
heating zone. 20 The optical system 26 may then cool and contract, thereby
changi ng Aheanerat 25 de thef optical |syglem 26t daptwres lan traage af a7dieTdn theawdiren resul ts

in inaccupate de m _natj o of the itjon a.die op th i re_bondi ng
ol at for m e BlaiPBac ALt pesitth PEReisiR an e Yé Forthhd RRgPDFaRabove.
mai nt ai ni pg duseniedeforathe Spurpbse tof wite HoadPBt | ARl heatSisemardmitied tesgential to
performw re bonding accurately. This is particularly so when very fine
wi r es1@ndinyoadials vielhity ohthe healr blegk 32, and the optical system 26 is positioned

over the heating zone during wire bonding, the optical system 26 is exposed to

heat from the heater block 32 by radiation and by convection. The heat may

cause the optical system 26 to expand and increase in length. This changes the

distance of a light path to the camera 27 thus affecting the determination of the

15  position of the die on the wire bonding platform. As a result, wire bonding may

be inaccurate.

FIG. 2 shows the optical system 26 of FIG. 1 moving away from the heating zone.
As a result, the optical system 26 is exposed to less heat from the heating zone.

20 The optical system 26 may then cool and contract, thereby changing the distance
of the light path to the camera 27. This again results in inaccurate determination
of the position of a die on the wire bonding platform and therefore inaccurate wire
bonding.

25 In view of the above, maintaining the thermal stability of the optical system 26 is
essential to perform wire bonding accurately. This is particularly so when very

fine wires and bond pitches are involved.

Summary of the Invention

30



Summary of the Invention 30 -3- It is thus an object of the invention to
seek to provide thermal protection to a conponent of the bonding system
such as an optical system to shield the conmponent from anbient heat and in
particular to heat froma heat source such as a heater block. 5
Accordingly, the invention provides a thermal insulation systemfor a
conponent of a bonding system conpriging: multiple insulation layers

| ocat ed between the conponent and a heat source; wherein the nultiple
insulation | ayers conprise at |east one layer of noving air injected into

the | ayer|tagdhigs aAVdhjedtafethednvémnn® sddk td1prdvilee thedinalpratBetioh fo al t woul d
be convenient hereinafter to describe the invention in greater detail by

r ef er encecerpenant RfcthepbARding systam.ngechvadscan iantigak pystemptafdiiglddgthe

enbodi nmen | y@.@é . parti [ ] d the

rel ated dé@??‘?ﬁﬁlgﬁonbg rﬁg‘[éaét gngé}?%ﬁ !acgjs rgé agﬂfg%gﬁs?%élg%ﬁg?\se&gener ality
of the braad hedeartbldokcati on of the invention as defined by the clains.
Brief Description of the Drawings 20 The present invention will be readily
appr ec? at ed by reference to the detailed description of preferred

enbodi men | i ' i '
ABccitinglie IhHGBHIGT pHRTLCO BRI lubkibh S8Rm RICPBRABINAR -

B.
drawi ngs, In V\}n S a side view of a conventi onal
appar at usofaa thondingogystara) comprisipg:t muitipesinsulationl layess lecabexhtietweenrthe for wire
bonding; FIG 2 IS si.de view of the conventional wre bonding. apparatus of
PG 1 wi EATPRRet oL heatspurek: wharel R Jaiiole diiatiL Bvets canbtisdilnai ng
ar ea, least one layer of moving air injected into the layer and a cover layer enclosing

10 the layer of moving air.

It would be convenient hereinafter to describe the invention in greater detail by
reference to the accompanying drawings which illustrate preferred embodiments
of the invention. The particularity of the drawings and the related description is
15 not to be understood as superseding the generality of the broad identification of

the invention as defined by the claims.

Brief Description of the Drawings

20 The present invention will be readily appreciated by reference to the detailed
description of preferred embodiments of the invention when considered with the

accompanying drawings, in which:

FIG. 1 is a side view of a conventional wire bonding apparatus with an optical

25 system positioned over a bonding area for wire bonding;

FIG. 2 is a side view of the conventional wire bonding apparatus of FIG. 1 with
the optical system positioned further away from the bonding area;



-4- FIG 3 is a side view of a wire bonding apparatus with an optical system
showing a nulti-layer thermal insulation system| ocated between the optical
system and a heater bl ock according to the preferred enbodi nent of the
invention; 5 FIG 4 is a side view of the wire bonding apparatus of FIG 3
illustrating the optical systemand the nmulti-layer thermal insulation
system positioned further away from_t‘p_e bonding area; FIG 5 is a top view
of the wire bonding apparatus showmn in FIG 3; 10 FIG 6 is a top view of
the wire bonding apparatus shown in FIG 4; FIG 7 is a cross-sectional

front viepi@is B d sitelieW 6f 8 WircbaHaRy!kpBatan ! with BHloplicall¥fim SHEWIHE

i nsul ation system covering the optical system 15 F 87is a
cr oss- secainuitdayer $harmal insulsition systepn tpcptesk ketween dive optical system and a

o'is o or ieabbEobR ancdafohtE pRIBRFTLARKEA ok e PR 0 ront of @

multi- 20 layer thermal insulation systemcovering the optical system

Det ai | ed Description of the Preferred Enbodi nents of the |Invention The

pr ef er? edFEaibd$ fefide iew: ¢feths, wire onding-aApparatus of Fifa. dellesiratiag ther ei naft er
25 with r [ ' [ hSitianSd jew of a
bondi ng sy aryeph hd In8 HHORTAR BerHaRNkEfon jsytieny pelitinsd 0=l 10

wi th a coawayémom theddondingaareapt i cal system 26 to be thermally protected,
showing a nmulti-layer thermal insulation system|ocated 30 between the
optical system 26 and a heat source such as a heater block 32 according to

the prefer@d RHERP VIR of He Wike bbhdiRG abparatdd'endVei i Pg. 3k age 24 - 5-

10
FIG. 6 is a top view of the wire bonding apparatus shown in FIG. 4;
FIG. 7 is a cross-sectional front view of a first preferred embodiment of a multi-
layer thermal insulation system covering the optical system;

15

FIG. 8 is a cross-sectional front view of a second preferred embodiment of a

multi-layer thermal insulation system covering the optical system; and

FIG. 9 is a cross-sectional front view of a third preferred embodiment of a multi-

20 layer thermal insulation system covering the optical system.

Detailed Description of the Preferred Embodiments of the Invention

The preferred embodiments of the present invention will be described hereinafter

25 with reference to the accompanying drawings.

FIG. 3 is a side view of a bonding system in the form of a wire bonder or wire
bonding apparatus 10 with a component such as an optical system 26 to be
thermally protected, showing a multi-layer thermal insulation system located
30 between the optical system 26 and a heat source such as a heater block 32

according to the preferred embodiment of the invention. The bonding stage 24



noves the optical system 26 over a wire bonding platform Heat fromthe
heater bl ock 32 radi ates upwards towards the transducer 12 and the optical
system 26. The nulti-layer thermal insulation system between the opti cal
system 26 and a 5 heater block 32 reduces the anmobunt of heat being
transferred fromthe heater block 32 to the optical system 26. The

mul ti-layer thermal insulation systemgconprises a cover layer or first
thermal insulating | ayer 34, a dynamic air |ayer 36 conprising a |ayer of
noving air, a second thermal insulating layer 38 and a static air |ayer 40.

The ther nﬁiové@ﬂ#é Eptical sYt¥®Ir 26 Sder BRirgtondihg BIdorin.0 MeabffodOtheteatart i ng
material, such as plastic, which provides suitable heat insulation of the
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insulating layer 34 is |ocated between the dynamic air layer 36 and the
static air layer 40 so as to isolate the dynamc air layer 36 and static
air | ayerTHé) nfiultihayen ¢hedres tinsulationt Systéraattetwebh did opfcalTsystese @finand ber nal
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i nsul at e COMPOFAS @aw@yayermrimst thermam%ﬂatmgdayeréﬁymimmlaarr Iayay@ﬁ 36

t hrough an_air .in j.a ent one tic system
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heat from the heater block 32. The second thermal insulating layer 38 isolates

15  the dynamic air layer 36 from the static air layer 40.

Nevertheless, some heat may pass through the thermal insulating layer 34 and
enters the dynamic air layer 36. The dynamic air layer 36 serves to remove the
heat from the thermal insulation system and insulate the optical system 26. Air

20 enters the dynamic air layer 36 through an air inlet 42 located adjacent to one
end of the optical system 26 to supply air to the dynamic air layer 36. The air
flows throughout the dynamic air layer 36 below the optical system 26 before
flowing out through an outlet 44 located adjacent to an opposite end of the optical
system 26 to remove air from the dynamic air layer 36. The moving air helps to

25 dissipate and remove the heat from the heater block 32 that has passed through
the first thermal insulating layer 34. The next thermal insulating layer is the
second thermai insulating layer 38 which separates the dynamic air layer 36 and
the static air layer 40. This layer 38 provides further heat insulation for the
optical system 26.

30



optical system 26. 30 -6- The static air layer 40 is a heat insulating |ayer
I mredi ately next to the optical system 26. The still air allows a
tenperature equilibriumto be created in this Ilayer which further inproves
the thermal stability of the optical system 26. The nmulti-layer thernma

I nsul ati on system between the optical system 26 and the 5 heater bl ock 32
therefore allows the optical system 26 to achieve thermal stability. Hence,
any expansion of the thermally stable optical system 26 due to the heat
fromthe heater block 32 will be mninmal and the distance of the light path

to the CRABIsate/ail BVRY 2D BUDBEaNinsalatiig YaEtanmeskistary ﬁ@d%rtﬁem%mg,
thereby allow ng accurate determnation of the position of a dire on the
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system ZGaégévsdJrroundl ng the sides of the

FIG. 4 is a side view of the wire bonding apparatus 10 of FIG. 3 illustrating the

optical system 26 and the multi-layer thermal insulation system positioned further
15 away from the bonding area. As the optical system 26 is not positioned over the

heater block 32, the optical system 26 would start to cool. Contraction of the

optical system 26 as a resuit of such cooling is however substantially prevented

as the static air layer 40 of the multi-layer thermal insulation system provides a

temperature equilibrium in the immediate layer next to the optical system 26 so
20 that the optical system 26 remains thermally stable.

FIG. 5 is a top view of the wire bonding apparatus 10 shown in FIG. 3. This view
iHlustrates air flowing into the dynamic air layer 36 under the optical system 26 via
the air inlet 42. The first thermal insulating layer 34 is also located at and
25 extends along both sides of the optical system 26 for surrounding the sides of the
optical system 26 and provides heat insulation of the optical system 26 from the
surrounding heat. The static air layer 40 is between the first thermal insulating
layer 34 and the optical system 26. This static air layer 40 is also located at both
sides of the optical system 26 and provides temperature equilibrium to the optical
30 system 26. The second thermal insulating layer 38, which is the insulating layer



optical system 26 and provides heat insulation of the optical system 26 from
the surrounding heat. The static air layer 40 is between the first thermal
insulating layer 34 and the optical system26. This static air layer 40 is
al so located at both sides of the optical system 26 and provides
tenperature equilibriumto the optical 30 system 26. The second ther nal
insulating layer 38, which is the insulating |ayer -7- between the dynamc
air layer 36 and the static layer 40, is not shown in this view FIG 6 is
a top view of the wire bonding apparatus 10 shown in FIG 4. The static 5

ai r | ayer hdiheRh ok dhathié %"Fplﬁyért 96 GrkCiiie! stafic e Ud. i€ ndPshewh tﬁytﬁfsem 26 so

that a drop in tenperature of the optical syst'em 26 as a result of the
optical syiWem 26 noving away fromthe heating zone is mnimzed. The
optical system 26 will not substantially cool or contract which wuld have
changed the distance of the light path to the canmera 27 thereby affecting

t he det er RiG\a@ isatopfviéwa of frsiviré @nnm‘hgaapbardmmdo rsgomsm FIG@N4.0Mhé Reatil I €
bondi ng platform Mre accurate wire bond |n? can be achieved as a result.
¢
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mul ti S Ve \ t 26. This
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é hermal i mmlr@t avoay fremetdhes*ﬁamhg zbne % trinamlmilul'ﬁte omdaa;ystebew\ﬁmmdithe
ynam c air |layer 36 and the er 40 can be seen in_this view FIG
87 Te " or oustaiEl Gaal O ssiiect bihorou l‘@aerﬁaas%dgﬁietaémm%ﬁshof 2 20
mul {1 - | 2y gith! etEBarhSRUY RitheRbT HeRThG IME deRminRioARSf (R pasifidiPBr 26 I 1
this view, it can be seen that the second thernal insu t| ng |l ayer 38

ext ent® abom@namsmanmrmetmga bouding plattone. oidprecatcusgtet wine endinga@nr ound t he
si des of B B% % it em 26, as well as at the base of the optical
system 26, ©Agp! 9?&|r éu eat

FIG. 7 is a cross-sectional front view of a first preferred embodiment of a multi-
layer thermal insulation system covering the optical system 26. This view shows
15  a static air layer 40 below the optical system 26. The second thermal insulating
layer 38 which is the insulating layer between the dynamic air layer 36 and the

static layer 40 can be seen in this view.

FIG. 8 is a cross-sectional front view of a second preferred embodiment of a
20  multi-layer thermal insulation system covering the optical system 26. In this view,

it can be seen that the second thermal insulating layer 38 extends along and

around the sides of the optical system 26 to surround the sides of the optical

system 26, as well as at the base of the optical system 26, for providing heat

insulation from the surrounding heat. The first and second therma! insulating
25 layers 34, 38 are preferably merged to fully enclose the dynamic air layer 36.

FIG. 9 is a cross-sectional front view of a third preferred embodiment of a multi-
layer thermal insulation system covering the optical system 26. In this view, it
can be seen that the multiple thermal insulation layers cover the optical system
30 26 on all sides to fully enclose the optical system 26. In this embodiment, the
optical system 26 is enclosed by four layers of insulation. At the outermost layer,



insulation fromthe surrounding heat. The first and second thernal

insulating 25 layers 34, 38 are preferably nerged to fully enclose the
dynamic air layer 36. FIG 9 is a cross-sectional front view of a third
preferred enbodi nent of a nmulti- |ayer thermal insulation system covering
the optical system26. In this view, it can be seen that the nmultiple
thermal insulation |ayers cover the qglical system 30 26 on all sides to
fully enclose the optical system 26. In this enbodinent, the optical system
26 is enclosed by four layers of insulation. At the outernost |ayer, -8- a

first thesrmpst therralinsoitihgY#yer B4 enclbosea dyrfmanaic lader 362y Ar sefondA second
thermal insulating | ayer 38 separates a static air |layer 40 fromthe dynam c

air | ayethegpal mshigtiagiaer ideennigtes - slalie aihByenr0 fﬁ@ﬂltﬁ?lﬁﬁaﬁ'ﬁc ?He opti cal
system Zgyélr ??n This e%@ﬁ%dlﬁ‘f‘é?ﬁ ﬁl%@@ievth@ rﬁ;?lqﬁéiﬁéq (ﬁ]o ﬁ%@gﬂ{é# bt

radi ati on hou e appreciate he mu a er erma

i nsul ati o6 ﬁ'pme(ternahheatcsmrmecmnddcﬂbhecmmm and eaimmlhment s of the
invention inprove the efficiency of thermal insulation of the optical
system 26 to achieve thermal stability. The thermal stability of the

opti cal SKSURMIEThd AffedReaniaiARYAIAYBCIHERTY RhuRfbh Bafamat at the

bondi ng positions, as on the bondi ng he sem conduct or dice.
The i nvenacamdm nyithe dhén epreferrads &mmmmentsl @ftmevmemlomnmprM| thiecat i ons

and/ or i.tions .ofhe S eci |caII de ri bed .and to be
Cinder st oot EiRaEy ofethebal HEMAREnSr B RS pretelnc By ey REDRYR thémhd

nodi fi cat stapmityandher thasalt St@Bﬁitw\/ﬂf @Fﬂa obﬁéél stié?h FBG feads Por an nmpﬂw@aope of
t he above description. -9- CLAIMS: 1. Athermal insulation systemfor a

conpoHént aggurach eh el lageseent at the bondmg positions, such as on the bonding
pads of the semiconductor dice.

The invention described herein is susceptible to variations, modifications and/or
additions other than those specifically described and it is to be understood that

15 the invention includes all such variations, modifications and/or additions which
fall within the spirit and scope of the above description.



conprising: 5 nmultiple insulation | ayers |ocated between the conponent and a
heat source; wherein the nmultiple insulation |ayers conprise at |east one

| ayer of noving air injected into the layer and a cover |ayer enclosing the
| ayer of noving air. 10 2. The thermal insulation systemas clainmed in
claim1l1, wherein the nultiple insulation |layers further conprise at |east
one | ayer of static air. 3. The therm@_i nsul ati on systemas clained in
claim?2, wherein the layer of 15 static air is operative to create a
tenperature equilibriumin the layer of static air. 4. The therma

i nsul ati opLapgsem as claimed in claim?2 or claim3, wherein the cover |ayer
conprises a first thermal insulating | ayer between the |ayers of noving and
static air and the heat source. 20 5. The thermal insulation system as

clainmed ip cl aj 2r e n. th LIS thermal insulatin aver further

ext ends a{‘]'ong %H@%&m%@?s@ﬁpﬁegg%ﬁ@oﬁ%rma gB&%OEﬁ'Ftr 8tn%it?‘f8'°lm% sgﬁ%% of the
conponent c@mgriéiﬂg; provi di ng heat insulation fromthe surrounding heat. 25
6. The_ thermal insulation systemas clained in claim4 or claimb, further
conpri%ing a sBEBiRle instatien” layets lacalryl beiween dhevcomnanent Apdr acheatovi ng air
and the %&Yr% of static air. 30 7. The thermal insulation systemas cl ai ned
I n claimb, ‘erein the second thermal insulating |ayer further extends

al ong t he si desherkin liee aooitipleeinsutation1yers comprise at least one layer of

moving air injected into the layer and a cover layer enclosing the layer of moving
air.

10
2. The thermal insulation system as claimed in claim 1, wherein the multiple
insulation layers further comprise at least one layer of static air.

3. The thermal insulation system as claimed in claim 2, wherein the layer of

15 static air is operative to create a temperature equilibrium in the layer of static air.

4, The thermal insulation system as claimed in claim 2 or claim 3, wherein
the cover layer comprises a first thermal insulating layer between the layers of
moving and static air and the heat source.

20
5. The thermal insulation system as claimed in claim 4, wherein the first
thermal insulating layer further extends along the sides of the component for
surrounding the sides of the component and for providing heat insulation from the
surrounding heat.

25
6. The thermal insulation system as claimed in claim 4 or claim 5, further
comprising a second thermal insulating layer between the layer of moving air and
the layer of static air.

30 7. The thermal insulation system as claimed in claim 6, wherein the second

thermal insulating layer further extends along the sides of the component to



surround the sides of the conponent and for providing heat insulation from
the surrounding heat. 8. The thermal insulation systemas clained in claim
6 or claim7, wherein 5 the first and second thermal insulating |ayers are
nmerged to fully enclose the |layer of nmoving air. 9. The thermal insulation
systemas clained in any one of clains 4 to 8 wherein the first thernmal
insulating layer is made fromplastic,,10 10. The thermal insulation system
as claimed in any one of the preceding  clainms, wherein the nmultiple

i nsulation | ayers are configured to cover the conponent on all sides of the

conponent gfofridl ﬂg\é_s‘?ﬁ'& 8f thel B&Pﬁé’ﬁ@ﬁ%for?p%\}i&igp-ﬂ&tti |4 fromuhat | on

systemas clained in any one of the preceding al s, erein the | ayer of
movi ng ai surfoundirey headnpri ses an air inlet |located adjacent one end of the
conponent to supply air to the layer, and an air outlet |ocated adjacent an
opposite end of the conponent to renove air fromthe layer. 20 12. The

thermal igsul athedtherinal aBuRRiof| SYstErdl dsiclaimedoimeciaim Bh6r BlaRs Fdiwterei! ai s,
wherein the bonding systemis a wire bonder. 13. The thernmal insulation

syst erf asthel Biishendi secendithermal inpeiating layess e tmergedriocfully enclosattbe bl ock
| ocat ed agj . e wre bonder that is operative to 25 heat a device
that is b%&%ﬁ%?‘tgﬂgtgﬂded. 14. The thermal insulation systemas clained in
claim12 or claim 13, wherein the conponent of the wire bonder is an

optical systemthat is operative to observe a position on a device which is
wire bond8d byThééhermab ilgtiation system as claimed in any one of claims 4 to 8,

wherein the first thermal insulating layer is made from plastic.

10
10. The thermal insulation system as claimed in any one of the preceding
claims, wherein the multiple insulation layers are configured to cover the
component on all sides of the component to fully enclose the component.

15 11. The thermal insulation system as claimed in any one of the preceding
claims, wherein the layer of moving air further comprises an air inlet located
adjacent one end of the component to supply air to the layer, and an air outlet
located adjacent an opposite end of the component to remove air from the layer.

20 12. The thermal insulation system as claimed in any one of the preceding
claims, wherein the bonding system is a wire bonder.

13. The thermal insulation system as claimed in claim 12, wherein the heat
source is a heater block located adjacent to the wire bonder that is operative to

25 heat a device that is being wire bonded.

14.  The thermal insulation system as claimed in claim 12 or claim 13, wherein
the component of the wire bonder is an optical system that is operative to

observe a position on a device which is wire bonded by the wire bonder.



