- 1 - MILTI-LAYER THERVAL | NSULATI ON FOR A BONDI NG SYSTEM Fiel d of
the Invention The present invention relates to thermal insulation
for a bonding system such as a wire bonder. Background and Prior Art
10 Wre bonding is typically applied to make el ectrical connections
between an integrated circuit die or ip and a carrier on which the
die is mounted. Bonding wires are attached to bond pads on the chip
and bonding |l eads on the carrier respectively by ultrasonic wel di ng
using an ultrasonic transducer which is 15 integrated into a wire
bondi ng apparatus The uItrasonrc transducer is an ener o -convertrng
devi ce whi ch MHLELLAYER AL INSULAT A BO

and transmts the ultrasonic vibrations to a caprllary at a t|p end
of the transducer to performwre bonding. 20FIG 1 illustrates a

si de vi ewFigld &f fenlweaniional wi re bondi ng apparatus 10 with a
transdycer 12 positioned over a bonding area for w re bonding. At one
end of “the transducer 12 is a capillary 13 for wire bonding. The

ot her endTpk grbgertrinvesidivaatlaled fosthemnmans Batidrofora BONIERSSYBtdEm, such as
generator 14 which is housed in a transducer hol der 16 nmounted on a
bond ar m favirerR@ndg¥nd arm 18 is connected to a sliding 25 bar 22 at a
pi vot 20. The sliding bar 22 may nove and position the transducer 12
along the x and y axes. The bonding arm 18 is al so nmounted to a

bondi ng sBagkaeand Bind Ry@midirhg st age 24 noves along the x and y axes
togetzgr with the sliding bar 22. An optical system 26 is further
nount on the bonding stage 24 such that the optical system 26 noves

al'ong t he Wiranbngingx &S typlgiy hasplietit o frizkesélediriR@l 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.

v 20 FIG. 1 illustrates 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
"{im.zi" 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  bar 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 fo 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 wires are attached,
Is held in position by a wi ndow clanp 30 on the wire bonding platform
for wire bonding to be performed. The w re bondi ng pl atform i ncl udes
a heater block 32 which provides heat t,0 the carrier 30 to facilitate
wi re bondi ng 5conducted on it. A canera 27 in the optical system 26
captures an image of a die on the wire bonding platformso that the

position of cahferd2® em vitien %Aﬁ?oh@ﬁl@i élﬂ:rphgtéce%i&bﬁcﬁ&t&ediﬁ@sa%d\/Egnc‘jiﬁ{;

t he purpose of wire bonding. As heat is transmtted to the 1 _
i mredi at e Wires aetattashednis heddhineposiicieRy awvinden datep gptancthe wirss berding

IS positi V. ; aﬁﬁﬁ {n , b | . '
system 26%%er@p%r§£#éf% eaq R?l?%%eﬁ R%%a?géﬁv@ﬁ%owgrfﬁ%gﬁi'acﬁ%%%
and by corheabari kiock BRewhichtproviges deatta e oatiec 80 teyfatiitat Gvitcobenxdiagd
and in reasg int Ieng#h. This changes the distance of a light path to
the cafer &° 9”? ﬁﬂson ‘fecting the determnation of the 15position of
the die on the wire bonding platform As a result, w re bondi ng may
be inaccurate. FIG_ 2 shows the optical system 26 of FIG 1 noving
away fromh RBMSEXA/NG herepticak syste@sef captures gptimage efya disnopethpgwire
exposed t 1 : : LGal

may hen CoETE FIEAom SO ThAN iy HRRbR RS Bie T IS Fird Hoh iRl koAt
| i ght pat tbet obsereed foethe DRrporsi of adfai hondisgll t As iheak iedeusatitted to the

oot TRk R e a8 52 S 6 B SR R BBShBIS
nai nt ai ni ryet ke hbstingakorsd dbwing Wiredboridivey, ahé ioptibalsyyetedm286isi ekposed 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 resulf, 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

(-f 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
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essential to performw re bonding accurately. This is particularly so
when very fine wires and bond pitches are involved. Summary of the
Invention - 3 - It is thus an object of the invention to seek to
provi de thermal protection to a conponent of the bonding system such
as an optical system to shield the component from anbi ent 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 [pfs ehudoasliobiedt YEFUHREINGIINBRI 181 $EBk tBbedviHeetHe'ﬁ%bll ?th@éhdnabbeés
| ocat ed bet ween the conponent and a heat source; wherein

t
i nsul at | orfOMBRAESt Bnihei BRNAIY ISYSIEM, oFHE 8§ ean eitinalvsyaieri ﬁglﬁg}]ﬂi@{tg@e
into the 'c,%}ﬁﬁzfon"éﬂf] ft%npﬁﬁﬁer{t %?f af @k th?&gla}% t?\%ﬁ{ o a?}feapge{dreg <k

[t would b onveni ent hereinafter to describe 't nvent
gr eat er deasa heddgr bleickr ence to t he acconpanyi ng dr awi ngs vvh| ch

Il lustate preferred enbodi nents of the invention. The particularity

of thesdravm' ngs and the related description is 15not to be understood

as super sextcogdibdle, Greniaventidryprelidebe theandl indeltioh bgﬁbrrprbr@fcdm@onem

i nvention as defined by the clains. Brief Description of the Draw ngs
of a bonding system, comprising: muliiple insulation layers located between the
component and a heat source; wherein the multiple insulation layers comprise at
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;



20 The present invention will be readily appreciated by reference to
the detail ed description of preferred enbodi ments of the invention
when considered with the acconpanyi ng draw ngs, in which: FI G
1 is a side view of a conventional w re bonding apparatus with an
optical 25 system positioned over a bopding area for w re bonding;
FIG 2 is a side view of the conventional w re bondi ng apparat us of
FIG 1 with the optical system positioned further away fromthe
bondi ng arfd&; 3 is akide Fie@ ofda ivredosidihg appmmatob withwan eptendiystem showing

apparatus with an optical. syst.em show ng a Lti-Ilagyer thermal

PEe at ok Byl B BeknalngUBhEE R Bieee Betupen Bk crirakertamend a
bl ock accajedtdtbléck ddtdrdihg te tHeosheRITRACGABOdINRINt bd iRY&HIlohon;, S5FIG 4
is a side view of the wire bonding apparatus of FIG 3 illustrating

the optical systemand the multi-layer thermal insulation system

positigne urst he ; : ' X L S V]

of t hegvm' ?:elébén | %gﬁg\%ﬁéérvggﬂlﬂ’th%ﬁrg\%;%ﬁhﬂ@péﬁﬁ%ra@%%f EIC%'SS gll%sgr%t'% ZQ{N\é

of the w roptibainsystemasphtie owltttayen therntel Grsudatidil &/stémi positioned further

cr oss-sectionﬁl frﬁ)nh vi.ew of a first preferred enbodi mrent of a

mul ti - | ay SVHRTETE PRAYNEGATH syst em covering the optical system

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

enbodi ment_of a multi-layer thermal insulation systemcovering the

optical sydEehis akep view of the wiredoqngling apraatusabomsnalFIEr 3nt vi ew of a

thirdqgreferred enbodi nent of a nulti-20layer thermal insulation
stem covering the optical system Detailed Description of the

Pr ef er r ed A3bG 8 adop viewf oftthe wireiemidinghapparatus 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.

Q, 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



The preferred enbodi nents of the present invention wll be described
héreinafter 25 with reference to the acconpanying drawings. FIG 3 is
a side view of a bonding systemin the formof a wire bonder or wire
bondi ng apparatus 10 with a conponent such as an optical system 26 to
be thermally protected, show ng a nultk-layer thermal insulation
system | ocated 30 between the optical system 26 and a heat source
such as a heater block 32 according to the preferred enbodi nent of

t he i nvenmaves tlib@pticalBystens PEgweR 4 wire bording pdforine Heitifemh thalﬁé&tm

26 over a ondi.n | at t fromthe, hea bl oc
radi at es 8%%@2 HB ?WTQC{PWQHEE W”ﬁ@%&'%?‘lﬁ@ﬁtqp@ﬁ?i @9%3\626
The multi-I|ayer ther mal insul ati on system between the optical system
26 and a 5 heater block 32 reduces the anpunt of heat being

transf er r d@efuirlaver thegmal inppigien systeq batvasst th@acppt@?bsmrz% ¥hd a
mul ti-sayge, 6@{ 39 W@Hh(?%' %%%E{T@C REEY béiﬁ§ tf’a‘n%%\fﬁé'd?,tggﬁﬁefheoﬁeater

first thermal insulating nam ¢ ayer conpri si ng
a layer oblthvwlgo ethe opincalesyn’telnn Ber nﬂhe innwtu-llayten'rtgeﬂnweyelnsmatlmdystem

| 3 38
From e GomPSts Attons bt ARt tefIRH BSiatha BYET m“@wwg?%rd@ger

sui tabl e Bew nsmguéaawnofofnovmg &ﬁtacs%boﬁbf&h@rfﬂf'réiﬁnélil@fﬂga Y8 BRdla
during wire bonding. The first thermal insulati ng ayer | S I ocat ed
bet ween t Rt 'Gﬁ\raW@r 4Pr Theytbermal inpdlating layess Bé $Imﬂ)h9%tmaﬂ¢ Bomaanit o

i sol a;@ t l?'%uga\fﬁg%ﬁteﬁ ,chlaf%%'pﬁ%]ﬁf‘@h%ﬁﬁdbtﬁﬁéé Sutdf€he PlnE[IB £ 38 the

I{gat romth ater e’ seco ermal 1 nsulati ng ayer 38
i sol at es opticcesysferand@® from ansbient Bé&alf daning mdres banding.ai Thé diystr th@ﬁ‘nal

&Vg;;hm ﬁ]%ﬁlati‘?lgquebr% is'1BdatRd soset\krgerzr? H%hdygnhaeml%ha?rr Ig%r é@ %Hld%é gpatilca |re '
layer 40 so as to isolate the dynamic air layer 36 and static air layer 40 from the
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
N 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 thermal 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



enters the dynamic air |ayer 36. The dynamc air |ayer 36 serves to
rénove the heat fromthe thermal insulation systemand 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 system26 to
supply air to the dynamc air |ayer 36g.The air flows throughout the
dynamic air |ayer 36 below the optical system 26 before flow ng out
t hrough an outlet 44 |ocated adjacent to an opposite end of the
optical sySteestafi6 sirlayendd és ai edt riosulatirg dysnimeieaiately aest tathe dptcal
noving air ve t he heat fromthe heater

bl ock 32 t%a&%'"ﬁ?r? 3@%@3"?%5@% g d mpgrayig RevilRIum e heapieripd Ky s

34. The n%ﬁert\ﬁiﬁémurthéiﬁhﬂp?édé@.@thb&ﬁ@r"mélSstélﬂﬁtystﬁf%ﬁ@Q!) hbﬁréﬁlem 26. The
insulating |ayer 38 which separates the dynanic air |ayer 36 and the

static al mylijayer ghermal msplajien system dwtween fthe t opdicahsustern 26! and (ﬂne
for thg I |

| nsul afi n e Gl Mertore aldhs thg UnEartysfer 26 1o B¥fileyé horine sy,
air all om&iaICEeap}ereapamﬁom@ﬂiha thermaily stdbée opticel agstem 2didsieltaythe heat

whi ch furth t he.th ItI' f th tical t
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syst em 26 cafiéra hg7 heatsins bémkerﬁ% l_%hlﬁﬁ&faﬁbéd allivgp wine W{d:r@' trféfét&;ﬁm
he

26 to achi eve thernmal stabi I| nce expansj on of

thermal Iy aél?‘é(b‘ﬁea%ﬁﬁfﬁ@aﬂe’@y@t peofdiie’ pesitione ofendia ponthenwiradzansing
bl ock4g2 e n h o] h
c@ner;§27ma{gr%g?lnsmssﬂ gt@ aSH'EﬁlI g’frfeyﬁ%lﬁuéﬁ ?g@gadﬁl h geémb be&gIPa%Pc&H%e
t her eby alacbiived. accurate determination of the position of a die on
the wire bonding 10 platform As a result, wire bonding with a high
degree of accuracy can be achieved. FIG 4 is a side view of the wire

bondi ng appar atigis @ae@:fe\fbethe’swirblwr@ apsarbhie TPLF FRG. 3 YIREBENRS tind
the multi-| a%qeir t herpal insul ation si/stem positioned further 15 away

from the BBHER!FySieM40 and the mulistaventhesingt insulagon sysism pesiiianestiggher
Contr A2t 1 quyirorR RS boriding et DAL S bpfeet sRePod i hél isichehibyer fe
however sbpateaidocy 39 thecopiitaé gysient Be veauwld istarhito coaly e Coabactiort bethe

multi-Ia | LASU owds te et

cqui |1 br GRS SURR alath Aresth GRlcRRARiR f RlwBper SRR Bl provniss

20 that t e theistatiel ais yajee MO then‘ﬁMIﬂS-astd?QhQﬁrhéMnﬁléi%rﬁsydféﬁ _Iprﬁvﬂdés%

top view of the wre bondi n% apparatys 10 shown in FIG his view

i || ust r at EEVREAIUE KRUHE TR ﬁé"wwﬂﬁﬁda&?rrn%;;@rth%@pmﬁiéysm 26 so
Opticoh Syt @B &fticdl ystem 26 remains thermally stable.

N FIG. 5 is a top view of the wire bonding apparatus 10 shown in FIG. 3. This view
illustrates 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



the air inlet 42. The first thermal insulating |ayer 34 is al so

| ocated at and 25 extends al ong both sides of the optical system 26
for surrounding the sides of the optical system 26 and provi des heat

i nsul ation of the optical system 26 fromthe surrounding heat. The
static air layer 40 is between the firgt. thernal insulating |ayer 34
and the optical system 26. This static air |layer 40 is also | ocated
at both sides of the optical system 26 and provi des tenperature

equi | i bri wstiveen tite dphamil aiB0ayest38MaR6.thd tatieged 40hRy A& shdvavimttieg
| ayer 38, which is the insulating layer - 7 - between the dynamc
air layer ¥8¥and the static layer 40, is not shown in this view FIG
6 is atop view of the wire bonding apparatus 10 shown in FIG 4. The
static 5 air layer 40 provides a tenperature equilibriumto the
optical sydBehmi®a tep viehae! the avitgbondingapparatus 0 siowmin i, idc alhesstatiem

sonei 8 it taberto bRRIRE S RmpSitike TabBpTiA BYngWBied sPRlehT 40 B5 Thtser
or cont r adropvin eEmparaiutie béte optioag egsteme26las taaresalt of thideptida Bystort 26

to the canera 27 thereby affecting the determ nation of the pagsition
0 & TonaNE RS Bey Sion sahe R FIne BERAITGen JAPGRIPaNBRET 20t et

wi re bondisiBstaafaliecdyt b @¥Afa@wifich Mitd hald @nar?geidlsthé Htasce éfﬁeir[@gf'

front view of a first preferred enmbodi ment of amulti- layer t
i nsul at i oPady & &he caera g theeepaifectingstpet detemaination of Wihe wostionsof 16

a stayhc a yer. . N, e t i e I
ithsul gP i ngjloflgirl]gr&%gfb\?]m@gh | S‘r?%g%ﬁhﬂgqﬁ é&f;é%z @é?"cﬁgﬁ%@ﬁ%ﬁb%dh{bnéﬁc
air | ayer betchieletes stesuitc | ayer 40 can be seen in this view FIG 8
is a cross-sectional front view of a second preferred enbodi nrent of a

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-tayer 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
C 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 thermal insulating

25 layers 34, 38 are preferably merged to fully enclose the dynamic air [ayer 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. [n this embodiment, the

optical system 26 is enclosed by four layers of insulation. At the outermost layer,



20 nul ti-layer thermal insulation systemcovering the optical system
26. In this view, it can be seen that the second thermal insulating

| ayer 38 extends al ong 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 progiding heat insulation fromthe
surroundi ng heat. The first and second thermal insulating 25l ayers
34, 38 are preferably nerged to fully enclose the dynamc air |ayer

36. FIG @ fist thares Snsigstingolglr Baagiciogeeva afynamidialrdapsred®@r redecond
enbodi nent, of ? multj- |ayer thermal insulation system covering the

optical syRBHI FSUlatng lYST vP Skparates ArstaEc AVl frome theudynagimie air
thermal i nsydraisi Orhik wo%.rﬁemeﬁ]ag 'b?o\ﬁcﬂ’é e }f?shmﬁgﬁ@h@ BpﬁéeL | sHEERS

to fully encl ose the optical em 26 Intls enb

optical sy6tfeam gstar@aiémat a@er@ebylaf@mduc@qmrc@nwctionandaadm;)nm t he
out er npst | ayer, - 8 - a first thermal insulating |ayer 34 encl oses
a dynamc air layer 36. A second thermal insulating | ayer 38

separ at es liashoaltli be aappreaitsd 4b)atf tremnbuié-lalenatieemal indudatin SfsterfiBi
enbodi ment r)é Er ovi gh &Iher i nsul ation of the optical system 26
from ext ePASPUABER WhUr Qsp{ﬁﬁ”@‘an%@ peigents é’&‘?l'ﬂ\ﬁerﬁm aBroNE; Hie

5 1t shoulegtichencyper ‘f’r?érﬁ‘?a?%énhéﬁori%? thel & Jstrc'amsgétemezdf% dcﬁﬁé%a’éﬁe%al

systens in accordance with preferre i ments of e i nvention

i nprove t BtabdRY.i cihentierowl tstﬁimlrtnlofuthgmpérpabayaiemt% legds tmlbnsigprerad26
to achdev a t t
&yt oty 2635 SV 6 ERhPPlabitnt S BERERY S0l 'Sipf s o P8 Bl
bondi ng peads Dﬁm,smchncamtmmcéle bondi ng pads of the sem conductor
di ce.
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.



The invention described herein is susceptible to variations,
nmodi fi cations and/or additions other than those specifically
described and it is to be understood that 15the invention includes
all such variations, nodifications and/ qr additions which fall within
the spirit and scope of the above description. -9- CLAIMS: 1. A
bondi ng system conpri si ng: an optical conponent that is
operative pgerve a position on a device 5 which is being bonded
by the bonggﬁg“s?stenj a heat source in the bonding system and

mul tiple insulation | ayers | ocated between the optical conponent and
t he heat squrce the.multiple insulation |layers conprising a first

I sol ati ng layer pktﬁ)%ﬂfjérbg ?Y% Wéngbst"i‘%al conponent and 10 defining a

space between t g dptical compbashtntat RySserativk td18boSivkGRbosiBOH @RS device
the first isolating |layer and the optical conponent are configured

for conPai Mg & RelR@pPorded byuthacbending RYeMat el y next to the optical
oj ot & cont i ndqt PR iR e bohAhe SPRLIISED Fo Rl Byer of movi ng
air on an opposimuitige dreswatiarhiayeis located between the optical component and the
heat éource, the multiple insulation fayers comprising
a first isolating layer spaced from the optical component and
10 defining a space between the first isolating fayer and the optical
( component, the first isolating layer and the opticai component are
configured for containing a layer of static air immediately next to the
optical component;
an air inlet configured and operative to inject a continuous flow of
15 air operative to form a layer of moving air on an opposite side of the first
isolating layer from the static layer of air; and
a cover layer spaced from the first isolating layer and enclosing the

layer of moving air between the cover layer and the first isolating layer.

20 2 A thermal insulation system for an optical component of a bonding system .
that is operative to observe a position on a device which is being bonded by the
C' bonding system, the thermal insulation system comprising:
multiple insulation layers located between the optical component and a
heat source incorporated in the-bonding system, the muitiple insulation layers
25  comprising-

a first isolating layer spaced from the optical component and
defining a space beiween the first isolating layer and the optical
component, the first isolating layer and the optical component are
configured for containing a layer of static air immediately next to the

30 optical component;



isolating layer fromthe static |ayer of air; and a cover

| ayer spaced fromthe first isolating |layer and enclosing the |ayer
‘'of noving air between the cover layer and the first isolating |ayer.
20 2. A thermal insulation systemfor an,optical conmponent of a
bondi ng systemthat is operative to obéggve a position on a device
whi ch i s being bonded by the bonding system the thermal insulation

system conprising: gn ajr lnletrﬂﬂﬁlgﬁ}eﬁ éﬁ@%@@?dtqe th | %Etsalc%ﬁﬁgl?&s %w of

between the optical conponent an ource 1In orpora e
bondi ng syst em airtapenative {9l forinms idyar kb mavingas orsawopposiiengjde of the fird

first isolating r nponent and defi ning

a space bet vveen'stoﬂéﬁ g%ﬁog’glt@%%ag?@&gﬁéﬁdaq(ﬂe opti cal conponent,

]E he first isolati Ing hayeer mydr sﬂsmampﬂrmmahgﬁmnwa‘ﬂms; Riyer améncmsm@ the
t, t tt

300pt | Al CompolfeRt of Mot air befuen th Saver v LB RAp LR anlpver

operative to inject a continuous flow of air operative to forma

| ayer of noving_air on an opposite side of the first isolating |ayer
from the sBaticTheybermal inpulatiam@ystem as claimed in claina 2cwlmfei|namercover

spaced fro | . éa

novi ng ai r%? ‘EOIInEHS%ebifgétZttrhb 3léﬁ¥35%ﬁ§ﬂag%‘? ﬁ%@fée?\g%%g%% #i@%"?ﬁ‘g gr)d

The t her mabtatiosid @t adinstssjde ehthedfirst thermedl insuletisg Rayér and eveehattdtRirce on

cover yer co ses a fi.rst insul atin bet ween t he

| ayer s‘@f ﬁB\S’PﬁgS' gide of fh Offl{”ﬁthpfmglﬂngylaﬁg)ley\éﬁe first thermal

'nSuI ating |ayer and the heat source on 10an opposite second side of
e first thermal insulating |layer. 4. The thermal insulation system

as cl ai med4in clbg thermajhissalation Hystar sas pta@nﬁﬁlmuqi@m &t iwhpreiaythe first
further ex&fé?lq? @%gféﬂngh%%'fﬁﬂﬁeroéxténg aﬁ)tn'gctﬁ!a s &%Itcomponent

surrounding th onen for provi |ng
i nsul at i onfdrsgmounding the sides of the component and for providing heat insulation from

15 the surrounding heat.

5. The thermal insulation system as claimed in claim 3 or claim 4, wherein

the first isolating layer comprises a second thermal insulating layer.

20 6. The thermal insulation system as claimed in claim 5, wherein the second

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

(\ surround the sides of the component and for providing heat insulation from the
surrounding heat.

25 7. The thermal insulation system as claimed in claim 5 or claim 6, wherein
the first and second thermal insulating layers are merged to fully enclose the

layer of moving air.

8. The thermal insulation system as claimed in any one of claims 3 to 7,
30  wherein the first thermal insutating layer is made from plastic.



15t he surrounding heat. 5. The thermal insulation system as clai nmed
inclaim3 or claim4, wherein the first isolating |ayer conprises a
second thermal insulating |ayer. 20 6. The thernmal insulation system
as clainmed in claimb5, wherein the seco_pp thermal insulating |ayer
further extends along the sides of the conponent to surround the

si des of the conponent and for providing heat insulation fromthe
surroundi ng, heatrhe 2pérmhARirsNRMBR! systethl| A bRfmEy $h aén 'o?'d”ﬂ?ﬁ'ns'? to 8,
claim5 or claim6, wherein the fi'rst and second t i nsul at1 ng

| ayers ar eW’f@f@l@dh@c§n*ﬂ|UPl€y'ﬂ§Wail%@wrﬁeareasa@mf!gwedmpﬁ‘gerathe cogprinent on
t her mal lainms 3 to 7,
30wher ei n t%ﬁ ﬂ#ésﬁggttﬁ%{%Bﬁ%ﬁgpﬁgﬁpgﬁ%%%r%p%dg from plastic.

9. The thernal insulation systemas claimed in any one of clainms 2 to
8, wher in he Itthg nsu tion #é%ers ar e onfl uredo% oveé the
conponent i E“B INSHEAUER FHYSHER 2% 8]af"l]? FaIms
conponent . v@nbﬂaﬂ hBe Taheirnl’@hs Idtate bt BRe %)ﬁatcﬁffhéﬂa#‘éradfﬂ’ﬁ@dlh@ a‘?rntb |ﬁ]é%t er
clainms 2 to 9, wherein the air inlet is |located at one end of

layer of ni\® te Javer ob moyieg airaand the tarmal insyitation symisy ﬂgﬂrzﬂrrcorrmmes
the ther mab,ifisyy, ti)l?&‘etu hessftedﬂ &Sﬁc%sht rerfeP8Plre I‘?l?eragf RloVing Wit ﬁ# rérﬁ&fe‘hgf?

at an opp05|te en ayer moving alr to renove®alr from
| ayer. from the layer.
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