-1- CLAMPI NG DEVI CE FOR PROCESSI NG ELECTRONI C DEVI CES Field of the
Invention 5 The invention relates to a clanping device for hol ding

el ectronic devices firmy during processing, including without limtation,
during the bonding of wire connections on electronic devices, such as

sem conductor dice or 1C chips, |eadframres or other substrates. 10
Background and Prior Art During sem conductor processing, it is necessary in
the case of certai n t of devices to attach a sem conductor die or IC
chip onto a carri& VACE OGESDI - EVIGES o
connecti ons nust then be made between 15 conductlve pads on the die and the
carrier respectively so that the die and the <carrier are electrically
connect ed. Cdneldrdfghe bwentian asoni ¢ transducer including a capillary
attached to the transducer is used to feed bonding wire through the tip of
the capillary, such that ultrasonic energy can be transmtted to the tip of
t he capil Igar yThe)ini/emttdna‘etatémtmcﬁ dgmptng/mmierfgr bcbldmlgaelmtromid@e\ﬂdsus fir@ily

conductive pa Durin , cess. of u. sonl arrier must
o el d secor GiTPsprocas g pElaTHe viBeut ibliogn frBs  Be bndiiE o Hte ng. "ae
the device gegdhnestiths 6 eldchBnichddvice8gsust ab Feidtthdeaeh o Ehipgn t he

device nore 25 securely is increased. Generally, the clanping deV|ce shoul d

cover and exe'P?dfrft'jF%%QWtBebWWﬁesof the surface area of the carrier since
the carrier is usually nade of a flexible material that would tend to shift
upon the %j)pl ication of forces during a bonding process. The cl anping
device in I Prg fta portion of the carrier that is to be worked
upon for access by the 30 capillary of the ultrasonic transducer. Thus the
clanping device is often referred to as a window clanp. It is preferred

t hat the si zeDufing bemigondusiorcprocessinghdls's ascessasye inythescaseficertain types he si ze

of a bonding &n&évic%gWBrAté R% gerﬂfcgnm(?orsdté ?Lfed&hrlgoﬁﬁnéj'égtrle\‘%ucl@ as a

leadframe or other substrate. Wire connections must then be made between

15 conductive pads on the die and the carrier respectively so that the die and the
carrier are electrically connected. Commonly, an ultrasonic transducer
including a capillary attached to the transducer is used to feed bonding wire
through the tip of the capillary, such that ultrasonic energy can be transmitted
to the tip of the capillary to initiate bonding or welding of the wire to the

20 conductive pad.

During this process of ultrasonic bonding, the carrier must be held securely by
a clamping device for high-precision wire-bonding. As the device gets
smaller, the challenge of holding each component on the device more
25 securely is increased. Generally, the clamping device should cover and exert
pressure on most of the surface area of the carrier since the carrier is usually
made of a flexible material that would tend to shift upon the application of
forces during a bonding process. The clamping device includes a window
over a portion of the carrier that is to be worked upon for access by the
30 capillary of the ultrasonic transducer. Thus the clamping device is often

referred to as a window clamp.

It is preferred that the size of the window corresponds as closely as possible

to the size of a bonding unit comprising a die and surrounding conductive



pads on the carrier so that the maxi num area of the carrier is clanped

w t hout bl ocking access to the bonding unit by the capillary and the
bondi ng unit can be held and supported nore securely during w re-bonding.
In the case of larger dice or if vacuum suction is applicable to assist in
hol ding down the 5 carrier, it is adequat2-to have a single relatively |arge
w ndow. However, when the size of the die gets snmaller or vacuum suction is
not appli cabl I S_gener not de3|rable o have. an_art ondi ng
i 15" Bxposdtpds o he SaiiRa S s, FeXSatTey SHhB SaBie farleRBRa WileHbor t hat
are 10 | ocat aslockivty atdedsnts litte BEvifisg Qhit byehavicapifaryGanee beadmigaimmecarsecur el y.

Accordingly, the size of the wi ndow needs to be correspondi n%l éﬁreduced
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hand, to des'lgig;eﬁ'@ﬁber@rnlff\%%%estﬁztéﬁ%|apW|d’HE{éNtd assistt in maln@%mm& bondi ng
unit would lead to inefficiency and increased cycle tinme because the w ndow

15 of the 5| #piiefgit iferdaaiatiolol NBveacHingle relativalyiskeawidewsh for each and every
bonding unit in order to nake wire connections. One way to overcone this
inefficiency is to fabricate a wi ndow that conprises nmany snaller openings
di vi ded by suppweverswheotthe esizes of dke tdie igatsr emslier a0 vaayypvsuctian ishoaldi ng

units that ar : eqd . [ aplan
view of a priag)rd"g%?é’cﬁe{%gt%@\%%e %g% &th t| p?rq%glo(f)nﬂoﬁ & l"?f ots 108
for access t cexposeedt ithomwindbtew ibeeadse bmcpmg)mﬁscmi poﬁmspmeoeofahat ad anpi ng
device 100, h inb nd a ndow 106 subst ant i aI |y
centrall yH)ona] ﬁageﬁgﬁ"}’?ybﬁaeﬁ %546 Qfaf’cﬂf Owgﬁogvdcgnraﬁ 6%1 a%oe o??%g?)éﬂnds to a
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el ongated slo
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bondi ng units with respect to the clanping device 1 30 Unfortunately, in

noder n_ hi gh- désyeylddesd kipefficigacyiand Hagregeadiesie Haeakesstise gWindeWuni ts can
be very sl lof e Aardsing MeVice Wl nkBE &8 YeindéXeRYaffBsh for each and every

bonding unit in order to make wire connections.

One way to overcome this inefficiency is to fabricate a window that comprises
many smaller openings divided by support structures so as to increase

20 support for bonding units that are located away from the edge of the window.
FIG. 1 is a plan view of a prior art clamping device 100 with multiple elongated
slots 108 for access to a electronic device to be processed. The prior art
clamping device 100 has a main body 104 and a window 106 located
substantially centrally on the main body 104. Each elongated slot 108

25 corresponds to a position of a row of bonding units, and is separated from an
adjacent elongated slot 108 by a rib 110. In this way, the ribs 110 support the
bonding units located away from the edges of the window 106, and an array
of bonding units may be bonded without having to repeatedly index the
bonding units with respect to the clamping device 100.

30
Unfortunately, in modern high-density devices, the pitches between adjacent
bonding units can be very small, such as 1mm to 2mm. Moreover, they may
not allow for generation of a holding force by vacuum suction. Due to this

spacing limitation, it is a formidable challenge to design a clamping device



not allow for generation of a holding force by vacuum suction. Due to this
spacing limtation, it is a form dable challenge to design a clanpi ng device
-3- that woul d support nultiple bonding units w thout adversely affecting
the bonding process. One approach would be to machine ribs 110 with snaller
widths in order to 5 match the pitches-Petween adj acent bonding units.
There woul d be various difficulties associated with such an approach. One
problemis that, there is wusually a machining.limtation in CNC (Conputer
Ruer | cal  Conftopaich autorb SHlni Fodec bnieh Yinell ellyeRev,Surdire P o of
the ribs. Fomdadmg-plecessty devices with smaller pitches and a relatively

| arge bonding area, ribs of a 10 certain length have to be nmade sli mrer.
Machining is not practicable because as the ribs get slinmer, it is very
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mul tiple elongated slots 1Is o provide a clanping device with a wndow in
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be bonde Nevert hel ess,, .t he, cl.anpin devi ce uld. have to be .indexed after
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Another possible alternative to having to machine multiple elongated slots is

to provide a clamping device with a window in the form of a single elongated

slot that exposes a row or column of bonding units in the array. FIG. 2 is a

plan view of a prior art clamping device 102 with a window 106 comprising a

20 single elongated slot. A width of the slot corresponds to a width of a row or

column of bonding units that are to be bonded. Nevertheless, the clamping

device would have to be indexed after each row or column of dice are

bonded, thereby reducing the bonding speed. The pattern recognition (PR)

system of the bonding machine is also unable to look forward to the next row

25 or column to be bonded to perform advance data processing, further resulting

in lower output capacity for a given time. It would be desirable to reduce the

indexing frequency during bonding and increase the output capacity for a

given time.

30 Summary of the Invention

It is thus an object of the invention to seek to provide an improved clamping
device with openings that allow for access to an array of bonding units of an

electronic device during bonding. It is another object of the invention to seek



30 Summary of the Invention It is thus an object of the invention to seek to
provi de an inproved clanping device with openings that allow for access to
an array of bonding units of an electronic device during bonding. It is
anot her object of the invention to seek ------------ T -4- to provide
a clanpi ng device in which the support st4ucture included in the openings
can be nore effectively fabricated for clanping bonding units that have
relatively smaller. pitches. between. adjacent bonding units, s S t.0

overcome. SondOdTOYHE o FBMEUR HEGRS AP BEsS RROHCHEHBe A HHOe AN ng 5
the support sipeuftigsrcan e emrdighigctively febricareginfor thnmiﬂ%ibdﬁﬁing Witgnpang devi ce
for holding an electronic device during processing thereof, conprising: a
mai n body for"aveotRRUVRY #Raller ishesnpeiwgeli 2diacesyy NI 4Nt $H&Snid n body
for provi di ngovbfeonee 85mel 6F thePaforesdid dIadPARE§EPBESoHYY GAtH maRRiniMy ked

upon; and a support structure attachable for coupling to a periphery of the
openi ng wer dB§ stRPOTER Y €acr oss the openi ng and support the part of the

el ectronic device that is accessible through the opening. 15 It would be

conveni ent hereinafter to describe the invention in greater detail by
ref erence to AdrerdicgppheyinMentiinawirenidesd ctlampingsdewice tare heldingdiarent  of

the i ti . i j t : A ; .h i pti
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accessible through the opening.

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

20
Brief Description of the Drawings

An example of a preferred embodiment of a clamping device in accordance
with the invention will now be described with reference to the accompanying

25 drawings, in which:

FIG. 1 is a plan view of a prior art clamping device with multiple elongated
slots for access to a electronic device to be processed;

30 FIG. 2 is a plan view of another prior art clamping device with window
comprising a single elongated slot for access to a electronic device to be

processed,



30 FIG 2 is a plan view of another prior art clanping device with w ndow
conprising a single elongated slot for access to a electronic device to be
processed; -5- FIG 3 is a cross-sectional side view of a clanping device
according to the preferred enbodi nent of the invention; and FIG 4 is a
pl an view of the clanping device of FIG-38: 5 Detailed Description of the
Preferred Enbodiment FIG 3 is a cross-sectional side view of a clanping

device 10 ac dijng to the referred enbodi ment. of, the inveption, The

ol ampi ng devitdg- 20 & SRS eclyE S VIEH 9lop CFTRIAY SeUSE ASHPERRI 1 | 1  ne
form of a cargrerfredrenstfytimenfeih@invesiiol, aage 12 configured for attaching
sem conductor dice, in order to hold the |leadframe 12 securely during

wi re-bondi ng. The cl anpi ng device 10 includes a main body 14 for covering
the | eadframeri&2 4394 p?aWi&Q@Ntﬁeﬁcl%Eln@'dwic%rbf FPGeRi ng in the main body 14
for providing access to a part of the’leadfrane 12 15 that is to be worked
upon. For %exanple, where the clanping device is used in a wre bonding
apparat us, ! hSe@RenbBeutioR drHeGitefdifeddiifsdmn @ bonding tool of a

Wi r e- bondi ng : ) g device 10 includes a
support structure that is 20 attachable across the wi ndow 16 or opening for
coupling to Ii.phe of _ t. e (.S, NO I r the
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periphery100f thﬁ w ndow 16, so. t hat a.wiﬁltt} of the sudgport stru&t reis
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t hat the cl améi ngq surface o élre cI_anBi n de}ﬂ)ce 10 i s su_bst@nti al | flush.
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t hrough t he openi ng. , o
opening in the main body 14 for providing access to a part of the leadframe 12

15 that is to be worked upon. For example, where the clamping device is used in
a wire bonding apparatus, the opening is adapted for access by a bonding

tool of a wire-bonding machine.

In particular, the clamping device 10 includes a support structure that is

20 attachable across the window 16 or opening for coupling to a periphery of the
window 16. There is no necessity for the support structure to be attached to
the periphery of the window 16 as such, but it is preferable that it is attached
as close as possible to the periphery of the window 16 so that a width of the
support structure is minimized. Furthermore, the support structure should be

25 coupled to the periphery of the window 16 so that it is in contact with the same
to ensure that the clamping surface of the clamping device 10 is substantially
flush. The support structure is therefore configured to be in contact with the
leadframe 12 to support the part of the leadframe 12 that is accessible
through the opening.

30
In the preferred embodiment of the invention, the support structure comprises
flexible material, such as a wire 18 that is attachable across the window 16.
The wire 18 is affixed to the periphery of the window 16 adjacent the opening

and it is preferably stretched and laid out across the window 16 over the



30 In the preferred enbodi nent of the invention, the support structure
conprises flexible material, such as a wire 18 that is attachabl e across
the window 16. The wire 18 is affixed to the periphery of the w ndow 16

adj acent the opening and it is preferably stretched and |laid out across the
wi ndow 16 over the -6- |leadfrane 12. Depénding on the |ayout of the units to
be worked upon, the wre 18 nay be arranged as parallel strips of material
ext endi ng acros t he eni n in t referr iment. Alternatively,
strips of wi r ‘ﬁ'@"??a}z ep§8 ing; on n{?nrgy%‘ﬁg‘?fég r{bg% bgn¥eKEd upen ag‘ﬁr opri ate.
The wire 18 Ivﬁrdonsfrﬁ;abéwrﬁngad%soéaramﬂ%lmpsboﬂ mbter@h@mﬂeddntng appsetieat ed t hat
other materials of sufficient, streng can w thstand the

relatively hl%”l@@dﬂlt% PrelerRe SF@P@@%y A"BEP%‘M?'VaﬁF'BS of Wirgnk® may be

i npl ement at i Q¢ af H@htséﬂd?é’s{ ¥o éﬁé léﬁbth’é? a8 UPpFdptRte. 2 Ths %feewﬁ‘é‘ﬁéieﬁhy\’“ re 10
and the wire 18 isthread roug apertures or holes | ocat ed adj acent
8i

to the ofenimedeapf gieet ballt dinij\ql% appreciated N@atvﬁth@romamlalsmfeswfmle@t are
configured Qg Q{h% {h8t Emw%%tﬁn&%e }et(ljatlvélypril&ﬁ 36§Eh§ t%r??éra&ﬁés }s%ea{tyeow s

tightly stretc d to Increase the ri its su f hol es
20 on one sitgesutablehe wi ndow 16 is prefer abI y fornmed in the main body 14
whereas 15 anot her set of holes on an opposite side of the window 16 is
preferably formed in an adjustnent assenbly, that nay be in the formof an
ext ender 22. InThhe impletrehtation? thessuppoftistrutiece tmnbﬂsem)a/ainbl@ lergtatdfwiret o t he

mai n body, 14 for ad u re 18. NMore r i cyl ar t he extender 22
oy e g a5l tog iteiTe s Breadee Hivbfian apetires of Dhlerrad BiatbH AUECsBt oy ar | np
part of the nmérogepdhy afigrised albhy o fsideedott thd MendoWRi 18. borhe bilegeares of
fixing screws 24 and _extensjon sc 18 is _to be tightened

e
or | oosened &onfewedfer tireagig the, W'f%wNiBf ityis Rbefgr@f’@/\g‘aéwe ‘%‘F“eﬁé%%’ﬁ@d
fol loned by tdiRi@eHaBSh@BaSE IfRGIARy BPits Bappdrhe Onet 1@ R 26 oREshebe Moved

in the appropriate fixing direction. Thereafter, the extension

side of the window 16 is preferably formed in the main body 14 whereas

15 another set of holes on an opposite side of the window 16 is preferably
formed in an adjustment assembly, that may be in the form of an extender 22.
The extender 22 is configured to be movable relative to the main body 14 for
adjusting the wire 18. More particularly, the extender 22 may be used to
extend or stretch the wire 18.

20
The extender 22 overlaps part of the main body 14 and may be fixed to the
main body by means of fixing screws 24 and extension screws 26. If the wire
18 is to be tightened or loosened across the window 16, the fixing screws 24
are loosened, followed by the extension screws 26 so that the extender 22

25 may be moved in the appropriate fixing direction. Thereafter, the extension
screws 26 and fixing screws 24 may be tightened in succession in order to
secure the extender 22 relative to the main body 14. In this way, the wire 18
can easily be adjusted or secured. It would be appreciated that other means
of arranging and securing the position of the wire 18 relative to the main body

30 14 and window 16 are possible.

FIG. 4 is a plan view of the clamping device 10 of FIG. 3. The leadframe 12
comprises multiple bonding units 13 that are to be wire-bonded and which are

arranged in the form of an array. The clamping device 10 is positioned on top



screws 26 and fixing screws 24 may be tightened in succession in order to
secure the extender 22 relative to the main body 14. In this way, the wire
18 <can easily be adjusted or secured. It would be appreciated that other
means of arranging and securing the position of the wire 18 relative to the
mai n body 30 14 and wi ndow 16 are possiF@l-e. FIG 4 is a plan view of the

cl anpi ng device 10 of FIG 3. The Ieadfrane 12 conprises multiple bonding
units 13 that ,are taq be are arr t he form of
on array.  The! NSRBI T oot Bodud: PR Eathred st M ReiBme T2t r anre
12 to cover mpgt opénihdeors WirlddRe 18" @A cohstiltted &adhrmae aléluralﬁtzeofomﬁi ng or

w ndow 16 is constructed such that a plurality of dice Sgrlsed in the

bondi ng uni t $OTPriged imthecRanding upits 3 e @ﬁ@eﬁﬂ%‘ﬁﬂmﬁugh’ﬁ@ Op¢nHag: diewire 18

across the WiRdQ¥F wfe N8l drdss BBWRGoW NBthel td ERke TR B iéa%f‘a%rtﬁ;nt&e wire 18
or wires of the support structure is positioned next to each of the bonding

uni ts 13 BhatthewireslGeerswires ef theiupeps strockre ipppesitianedmexy taigagh obhedi ng uni t
13 securely (o] r | i nes of
the wire 15 SORURg, IS 3OEh Mlp, esghl: Rundipny 18 0ainp Balh iayipd ' 'S

adj acent eacrbondmmmltli@rﬁﬁcngﬁlwdwﬂng Wige-bibdiag. specifically, it is placed

al ong the gap runni ng between adjacent bonding units 13. Each row of
bonding units 13 is bounded by the wire 18 or the edge of the wi ndow 16 on

two sides, whriherefore, asfshownantFiGod, thedimps of trauwire 8 8 arerdligged &t panallelf bondi ng
units 13.. O her rran

of. the re 18 are 1 ossible i rder to
adequat of'§ s GO ES PRENPR R PRaIG B adiessi 3RS o Of RERIES talfediedioEnd of her
char act eri st ispacifi€allyhie |§3|Qad¢d1§IoHQItﬁégé{ﬁrurining\/@él%elbedja@émcbdrﬂﬁfg driigm t he
pl an view of the referrgd errbowre% of fﬁg ggép devi elOthat t he
hol es 20 are 'RorfReth EYPLPLRARY upits dAds QHH'? by 5t WITEH 8 Aather§fge Ofposi ti ons
correspond t gh@OgjinlbANI608n LR IsRRA! Nnaien 1id bliftient ort Q,I ifgPRRht gd. The
wire 18 is alternately stretched from hol es 20 on one e of the w ndow 16

to holes 20 &eNHgHraliRbof bendingdiniie the APadarangemeants %futﬁﬁdﬂ"fe d8r¥€t ure may
conpri se & sigaghigle ANGHBr & avbGatdl§ debafe the Rhfr%RE 12, depending on the

arrangement and other characteristics of the bonding units 13.

It would be noted that from the plan view of the preferred embodiment of the
clamping device 10 that the holes 20 are formed equidistant to one another
20 such that their positions correspond to positions on the leadframe 12 that are
to be supported. The wire 18 is alternately stretched from holes 20 on one

side of the window 16 to holes 20 on an opposite side of the window 16.

The support structure may comprise a single length of wire 18 that is affixed
25 at one end to an anchor point 28a at one corner of the window 16, threaded
through the holes 20 in the manner shown in FIG. 4 and affixed at its other
end to another anchor point 28b at another corner of the window 16.
However, the support structure may also comprise multiple lengths of wires
that are aligned using a similar configuration. For ease of adjustment, the
30 clamping device 10 is preferably configured such that the wire 18 may be
loosened or tightened by shifting the position of the extender 22. As
discussed above, the position of the extender 22 may be shifted after

loosening the fixing screws 24 and extension screws 26 (see FIG. 3).



25 at one end to an anchor point 28a at one corner of the w ndow 16,
threaded through the holes 20 in the nmanner shown in FIG 4 and affixed at
its other end to another anchor point 28b at another corner of the w ndow
16. However, the support structure may al so conprise nultiple |Iengths of
wires that are aligned using a simlar -&nfiguration. For ease of

adj ustnent, the 30 clanping device 10 is preferably configured such that the
wire 18 may he | ened or .tightened hifti the posifion of the

oxt ender 25, Tashouy BE obirate T Bie B oot sliarh 58 tay be
shifted aft erclanh® fecaraidoft btddinginii@ HaertR¥Berdfitan dfferiea TIMbing afsin26 (see
FIG 3). -8- It should be appreciated that using the aforesaid flexible
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is due to the smaller cross- sectional area of the support structure that
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reduceg:l._alI oncﬁtrﬁtfl?‘agctﬁ@mt‘?%%ss %E VY'WQVY]@F%P&REE@BQG.?‘%P?\E ability of a pattern
recognition (PR) systemto |ook 15 ahead to an adjacent row and/or col um of

bonding units to be bonded for faster data processing in an_autonmated
bondi ng machi®Rerallye singg SMMeIAUS @9BHING dthith 28 be P'§"§’Gg@5& Yigible afpthe

variations, %ﬁéﬂiﬁé,ttheﬁ}%e&ﬂ?f%ciueﬂeﬁbéﬁ 88 I WNBHUESR NBOAUISE cpdie ikl cal |y
described and it is to be understood that 20 the invention includes all
such vari at i dhdurthesdeducest e ahilly &f aaprttern saecapitiotn(PR)aystam tdiaek he

spirit ang scRgdqb dn5dja0MN GoleStd/oPENAMN 6f%onding units to be bonded for

faster data processing in an automated bonding machine.

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

fall within the spirit and scope of the above description.



CLAIMS: 1. A clanping device for holding an el ectronic device during
processing thereof, conprising: 5 a nmain body for covering the electronic
device; an opening in the main body for providing access to a part of the

el ectronic device to be worked upon; and a support structure attachable for
coupling to a periphery of the opening-fhereby to extend across the opening
and support the part of the 10 electronic device that is accessible through
t he openi ng. éA”!Ee cl anping device as clained in claiml, wherein the
support str ~conprises a flexible material attachable across the
opening. 15 3. The clanping device as clainmed in claim2, wherein the
flexible material conprises ,st?el . 4. The cl ar;Fi n% device as clained in
claim2 or clhim 2 CHRRING AeYigk o hQlding|an fIgetEQnic deyiceqyripaPrPeRSHNS i re.
20 5. The cl anpiedf cBmprisiagas clainmed in claim4, wherein the support
structure conprises a single length of wire. 6. The cl anpi ng device as
claimed i ® cl ai m & maindogy ferszoverrgy thei electronic deyisaiur es | ocat ed adj acent to

t he openi ng t hat eﬁé?-m { G i L o6& 10 /; e i ng
device as clai msd%n0 ar_lyl/ do%g ﬂgéfj nf(]:?gi Sﬁ@ygﬁfﬁg\fla@ge?dgeﬁg t? he p}Pegfmégp
mat eri al is telegirominedevige tothecwertked gpod,cargl. The cl anpi ng device as clained in

any one of the precedi i IeCO Sl n j nt._assenbl y
adj acent to the o%e%ﬁ%@* %lrt'%lcgj?? aa(':tL#hég?hfe&sg%@gﬁé n%t rgu %@ﬁoihe& The
cl anpi ng deviapenagy wherebygdoiaxteridaacno8s thdepening tame sugjpostt therpart esenbly i s

movabl e rﬁ‘J atélé/&r()tn?c cliehv?cent%'ap is%%(cj:gssrit% tr%gbéhs Hengpetnpn%. support

2. The clamping device as claimed in claim 1, wherein the support

structure comprises a flexible material attachable across the opening.

15 3. The clamping device as claimed in claim 2, wherein the flexible

material comprises steel.

4, The clamping device as claimed in claim 2 or claim 3, wherein the
flexible material is in the form of wire.

20
5. The clamping device as claimed in claim 4, wherein the support

structure comprises a single length of wire.

6. The clamping device as claimed in claim 4 or claim 5, including
25 apertures located adjacent to the opening that are configured for threading the

wire.

7. The clamping device as claimed in any one of claims 2 to 6, wherein
the flexible material is tightened by stretching.

30
8. The clamping device as claimed in any one of the preceding claims,
further comprising an adjustment assembly adjacent to the opening for

attaching the support structure.



structure. 5 10. The clanping device as clainmed in claim8 or claim9,
wherein the adjustnent assenbly is operative to extend the support
structure. 11. The cl anping device as claimed in any one of clains 8 to 10,
wherein the adjustnment assenbly is coupled to the main body. 10 12. The

cl anpi ng device as clainmed in any one of 1®@he preceding clains, wherein the
el ectronic device is a carrier for sem conductor dice. 13. The cl anping
device as clgjmed_{n claim12 .wherein the 5 sem conductor dice are
arranged in tadne fa_b%“g?ma'ﬂga%ér"é%? an fﬁﬂ'@egdf‘rﬁj@?‘. 1&’%6'1%%%3? e?rqﬁ‘lsﬁﬂe evice as
claimed in classmbly, iswhriveble tdkivep@nthegmain bapsfor Lrfetingues §dpporta
plurality of dice are accessible through the opening. 20 15. The cl anping
devi ce as cl &'HEWSn claim 14, wherein at |east a portion of the support
structure is positioned next to each die anongst the plurality of dice that
are accessi ble when the electronic device is supported. 16. The cl anping
devi ce as9cl di%ed Tha dappipacdeyice paighimed incclaim Sypreflaim 9. mherpd theeni ng i s

adapt ed for apfiRtheaiehBAAelROk ObxRItILsRAR M fachi ne. 17. The

cl anpi ng devic | al e ny one o e pr ing clainms, wherein the
support structure conprises parallel strips of material extending 30 across

the opening. (8. Avuidg,BA0U:0G, IPALASHIANG'HY SLLRE £1ATR el e as
claimed in any one o e’preceding clains.
the adjustment assembly is coupled to the main body.
10
12. The clamping device as claimed in any one of the preceding claims,

wherein the electronic device is a carrier for semiconductor dice.

13. The clamping device as claimed in claim 12, wherein the

15 semiconductor dice are arranged in the form of an array on the carrier.

14. The clamping device as claimed in claim 13, wherein the opening is

constructed such that a plurality of dice are accessible through the opening.

20 15. The clamping device as claimed in claim 14, wherein at least a portion
of the support structure is positioned next to each die amongst the plurality of

dice that are accessible when the electronic device is supported.

16.  The clamping device as claimed in any one of claims 12 to 15, wherein
25 the opening is adapted for access by a bonding tool of a wire-bonding

machine.

17. The clamping device as claimed in any one of the preceding claims,
wherein the support structure comprises parallel strips of material extending

30 across the opening.

18. A wire bonding apparatus including the clamping device as claimed in

any one of the preceding claims.





