.1 Lead Franme Support Plate and Wndow Clanp for Wre Bondi ng Machi nes
Background and Field 5This invention relates to a |ead franme support
pl ate and wi ndow clanp for w re bondi ng nmachi nes. To ensure proper
and accurate wire bonding, a lead frame needs to be held in place
with respect to a wire bonding machine gnd Figure 1 illustrates a
conventional 10 approach. Figure 1 shows part of a wire bonding
machi ne 100 cobgad Biang SuppionicRlatecindiniVintiow ¢Clempaor WirerBandaig Mackihesd ead
frame 104 and a |l ead franme support plate 106 for supporting the strip
of lead frame 104. The wi ndow clanp 102 includes two support sections
108 whi ch aBackmbuhdmnddietd espondi ng wi ndow cl anp hol ders 110 for
applying a clanping force to the wi ndow clanp 102. 15 Figure 2 is an
enl arged si de perspective view of the part of the wire bonding

machi ne $00 This iNegliorerelatas tpladead kaosbynrpottimataRrtivindew shmprol Wi Bording.
The wire bopdi-pgegachi ne further includes a heater block 112 for
heating the | ead frame support plate 106 and thus, the strip of |ead
frame 104 during the wire bonding process. 20 Figure 3 is a

per spect i ve Tyipsuefpréhts aheadoframMRreStiRRGt a Madlt farddRedds t5ib8WeRl iR place
whi ch i ncl udeE a series of e|ongate sjde borﬁ,isg 114 and a multiplicity
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are in ui d_co ni cat,ion W, orrespond n 5.side bore 14
oreate b nelAERRORHERY offt S oA ERRT I Qi R Tl SRS e b &
up and a vasupportingribe sirp eipgpdd kamati Othehdbamdowfclantime 102 adiublesa o support
support pl atg. j f i i .
oo ho ee S§ER0; ofyhe) 8RR o ehieBibriopy Sindcly FarfRhEHerk s B0 1 Spotying =
106 t o nmi ntaMRingherce isthe winslowfclame1@ rip of | ead frame 104 during

the wi rgsbondi ng process. However, formng of the mcro-holes 114 is

an 30extrenely time-consum n_g process. Further, referri,ngp&';qo_ the
ar r angenent Figireu3 {5 & eyaped pfg pesPective viewaa the Bt Poliadviterondifg machive

lead franme soppoFigupd atvathbOBsthd the whadw cRimd Baderk r1ageshd Mdreabing
Labfierc"t gg :%@Eﬁé@@ﬁhﬁéﬁ%ﬁ X Rl b1oa 92 torHeGtiny MAMWELHANP st Slate
106 and thus, the strip of lead frame 104 during the wire bonding process.
20
Figure 3 is a perspective view of the lead frame support plate 106 of Figure 2 which
includes a series of elongate side bores 114 and a multiplicity of micro-holes 116
(normally more than 1000 micro-holes 116) across a major part of the lead frame
support plate 106. The micro-holes 116 are in fluid communication with corresponding
25 side bores 114 to create a network of air channels. When the side bores 114 are
sealed up and a vacuum force is applied at the base of the lead frame support plate
106, a balanced suction force is created via the micro-holes 116 at the top surface of
the lead frame support plate 106 to maintain the position of the strip of lead frame 104
during the wire bonding process. However, forming of the micro-holes 114 is an

30  extremely time-consuming process.

Further, referring to the arrangement illustrated in Figure 2, it has been found that with
the lead frame support plate 106 and the strip of lead frames 104 heated to a high
temperature (for example, 200°C), the window clamp 102 is subjected to uneven heat
35  distribution because the window clamp’s lower surface which is in contact with the strip
of lead frames 104 would have a higher temperature than the window clamp's upper



.35di'stributi on because the wi ndow clanp's | ower surface which is in
contact with the strip of |ead franes 104 woul d have a hi gher
tenperature than the wi ndow clanp's upper 2 surface since the upper
surface i s exposed. This uneven heat distribution together with the
cl anping force asserted by the w ndow clzla;rrp hol ders 110 woul d cause
the wi ndow clanp 102 to deformor warp. Figure 4 shows an exenpl ary
wi ndow cl anpuBéd sideche hgrser defaperie expabaed. tThist dnevemieass distridation together with
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accordance with a first aspect, there is provided a | ead frane
support pl atf¥sisAECEHr e bondi ng machine: the I ead frane support
pl ate conprising a support surface for supporting a |lead frane; an

e o oS BhER 58 R R 3 el ek

suct i on 1gr oenrelolvellangp &hiciaadprdsdes ableastront lotiihe disadvantageatof e pribt 1t aid/or

| east a sai %Efr@ﬁﬁé‘fﬂe}%hﬁc&i& 39&&?&%&& suction force to be created,
0 e v 0

in response cuumtorce, along the network of suction grooves
for holding the | ead franme against the support surface. An advantage
of the desci|pgphrenbodiment is that with the suction grooves,
fabricating time of the |ead frane support plate is greatly reduced
and yet the suction grooves are 25able to achieve a bal anced suction

force onstheh sdépR@AEe W & BeEadpRE:, tMakdis PEbvidRa al 18a&Fframe support plate for a wire
bonding machine; the lead frame support plate comprising a support surface for
supporting a lead frame; an array of vacuum holes through which a vacuum force is to
be applied; a network of suction grooves provided on the support surface, each suction
groove being arranged to be in fluid communication with at least a said vacuum hole to
20 enable a suction force to be created, in response to the vacuum force, along the
network of suction grooves for holding the lead frame against the support surface.

An advantage of the described embodiment is that with the suction grooves, fabricating
time of the lead frame support plate is greatiy reduced and yet the suction grooves are
25 able to achieve a balanced suction force on the support surface for holding the lead

frame.

Preferably, the network of suction grooves includes a combination of linear and
diagonal suction grooves. The suction grooves may be hemispheric and may have a

30 maximum depth of about 0.026mm. Preferably, the lead frame support plate further
comprises a series of side bores extending between a first edge to a second edge of
the support plate’s body; the series of side bores arranged to intersect with respective
vacuum holes.

35  According to a second aspect, there is provided a method of fabricating a lead frame
support plate for a wire bonding machine, the lead frame support plate comprising a



.frame. Preferably, the network of suction grooves includes a

conmbi nation of |inear and diagonal suction grooves. The suction
grooves may be hem spheric and nay have a 30 naxi mum depth of about
0. 026mm Preferably, the | ead frame support plate further conprises a
series of side bores extending between g first edge to a second edge
of the support plate's body; the series of side bores arranged to
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the | ead frmo&ﬂ?tﬁéIeaBWt@nﬁ%ﬁﬁéttthéb'lﬁpfp@ﬁ%uﬁace Wth such a
fabricati on nmethod, the nunber of vacuum hol es which needs to be

formed is greatly reduced since a bal anced vacuumfprce for hol di ng
the |ead frawe dushaogbrioudichatethyd, tienumedenaf ¥aciim $drRE Wdithdieedy© e fdMhfd

t hod | f, hol es. .
pref or abl y, 1 AETET RS ey PuP TR0 1Br e PGF b ol R ele deabragieqi
bor es whioch pexwiden by theeteleeh chsddtiosgroedsye t 0 a second edge of the

support plate's body; wherein the series of side 15bores are arranged
to intersect with respective vacuumholes. In a third aspect, there

i s provi ded Tae vieitisvrel @ige ¢asmprige\iPimEnd thedarrry efecielwe, hatesmbréferiably, the
array of W heuRRNAL GNP B RY LUEE PRI bEGs APThdARas between a

first edge to a second edge of the support plate’s body; wherein the series of side
15 bores are arranged to intersect with respective vacuum holes.

in a third aspect, there is provided a window clamp for a wire bonding machine,
comprising an array of wire bonding windows having corresponding apertures
configured to register with respective semiconductor dies, the array of wire bonding

20  windows having two furthermost windows along a longitudinal axis; and a pair of slots
disposed on each side of the array, each slot having an elongate portion defined by a
first end and a second end, the first and the second ends extending at least between
the apertures of the two furthermost windows.

25 An advantage of the described embediment is that with pair of slots, it is possible to
compensate for deformation of the window clamp caused by uneven heat distribution
and clamping force asserted to sides of the window clamp during wire bonding. This
thus achieves a more effective clamping of leads of a lead frame by the window clamp.

30  Preferably, each slot is generally C-shape with arm portions extending respectively
from the first and second ends and generally orthogonal to the elongate portion. This
configuration has been found to be more effective in compensating for deformation or
warpage of the window clamp.

35  The first and second ends may extend to farthest edges of the apertures of the two
furthermost windows. Preferably, the array of wire bonding windows includes a plurality



.configured to register with respective senm conductor dies, the array
of wire bonding 20 w ndows having two furthernost wi ndows al ong a

| ongi tudinal axis; and a pair of slots disposed on each side of the
array, each slot having an elongate portion defined by a first end
and a second end, the first and the secgnd ends extending at | east
bet ween the apertures of the two furthernost w ndows. 25An advant age
of the descrdf hewds efhyodowsnand wherhiata fiist hovpand aolbstsiost o, thetplurslity of rows
ossible to I e w ndow cl anp caused by
5neven heat 8d| St @qécﬁ%(%g ﬂ?léjﬁjoqn%'ln%f@édggﬁasserted to sides of the
wi ndow cl anp dur| ng wre bonding. Th| S thus achieves a nore effective
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each slot is generally C-shape wth arm portions extend
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to the el onggbgurg@rtion. This configuration has been found to be nore
effective in conpensating for deformation or warpage of the w ndow
clanp. 4 of rows of wi ndows, and wherein a first row and a | ast row
of the plur mhbueadoffame)mpbﬂsmﬁ@tdf\mé firsi deplettdesl thé evirdow dmn;h betherstond

W ndows. The ures a rresp andi w/re n

may be of t RESLE R RE a0 FRAR R g e e RedhBond ng
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support fra h
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t oget her. 1@6@“@%9?@5 be appreci at ed that features relating to one
aspect may al so be applicable to the other aspects. 15Bri ef
Description of the Drawi ngs Exanpl es of the invention will now be

descri beg W tngf Bgsfcﬁét%rr\]%«?theoorgm%qsaccorrpanyl ng draw ngs, in which:

Examples of the invention will now be described with reference to the accompanying
drawings, in which:

20 Figure 1 shows part of a wire bonding machine having a conventional window
clamp and conventional lead frame support plate, including window clamp holders;
Figure 2 is an enlarged side perspective view of the part of the wire bonding
machine of Figure 1 {without showing the window clamp holders);
Figure 3 is a perspective view of the conventional lead frame support plate of
25  Figure 2;
Figure 4 shows effects of uneven heat distribution and clamping force to a
window clamp as experienced by the window clamp of Figure 2;
Figure 5 is a top view of a lead frame support plate 200 having an array of
vacuum holes in fluid communication with a network of suction grooves, according to a
30 preferred embediment;
Figure 6 includes Figures 6a and 6b in which Figure 6a is an enlarged view of
Detail W of Figure 5; and Figure 6b is an enlarged cross-sectional view of Figure 6a in
direction N-N;
Figure 7 is an enlarged view of Detail X of Figure 5 to show the vacuum holes

35  and the suction grooves more clearly;



. 20Fi'gure 1 shows part of a w re bondi ng nachi ne having a conventi onal
wi ndow cl anp and conventional |ead franme support plate, including

wi ndow cl anp holders; Figure 2 is an enl arged side perspective view
of the part of the wire bonding nachine of Figure 1 (w thout show ng
t he wi ndow cl anp hol ders); F,% gure 3 is a perspective view
of the conventional |ead franme support plate of 25Figure 2;

Figure 4 shows effiggcd 8 imdfludendfimeshBatndi@btin which i Figuradd i< basiga vigw fob trae
to a w ndow, .
Fgare 5. 1o S Bng SufbRH4E AE Sul's WSy INATIS R aTR Jiny 5t 84 figfeions
array of vadiguige Hbll%@n ienlafdedi \dew ofrpomipie & ¢fdTigwe t8a ta ihstralerdt wfcuum flow
suction grogygsgh l%%@étﬂhgﬁ)otv@sa 30preferred enbodi nent; Figure
6 includes Figures 6a an b i'n which Figure 6a is an enl arged vi ew
of Detai P Wof FF§iyre5s aRessrerijerdéewief rsvingpve prapgrcgodingste-Be etdfereasl
vi ew of Fi gwogﬁheinf\ direction N-N; Figure 7 is an

enl arged vi ew of Det aijl X of Figure 5 to show the vacuum hol es 35and
the suction grooV&& s aé?%}él?‘{"?f thegvindow clamp-pifiige &: 7L udes Fi gures
8a and 8b in whi elyuld pusRwWEa vafia®bnSdf e Wihédw @hmp Berihead. frame support
pl ate of Figure 5 when used to support a strip of lead frane; and
Figure 8f is an enlarged view of portion A of Figure 8a to illustrate
ai r vacuum epwed BeaiBhior berelhbl ehugLRRKES: SFigure 9 is a
perspective view of a w ndow clanp according to the preferred

enbodi nment; Figure 10 is a top view of the wi ndow clanp of Figure 9;

and Figure ngséwgvaqoa:svaaréaatmﬁe @fip Epdanepman@bmbicbme@éd Ehﬁuélﬁ‘ueﬁt ofLfhe
Det ai | ed Descri t| on of _lg‘eefe nbodi ment _ Fi ﬁure shows a | ead

frame suppoPt®sh ‘a%enﬁ% Igadf r@‘i”@r%“@%“bﬁ'ﬁ@d?% tlugss @ generally rectanguiar
15 body 202 having first and second edges 204,206 and side sections 208,210 which

define a boundary for a support surface 212 and a bottom surface 214 (see Figure 8a).

Size of the support surface 212 is adapted to accommodate or support a strip of lead
frames similar to what is shown in Figures 1 and 2.

20 A series of side bores (not shown) of diameters about 1.0mm-1.5mm are formed using
an endmill similar to what is illustrated in Figure 3. The elongate side bores extend
through the body 202 from the first edge 204 to the second edge 206, and the number
of side bores are fewer than that illustrated in Figure 3, for reasons which wili be
apparent later. The side bores may not only be vertical ones and diagonal side bores

25  are also envisaged.

Next, an array of vacuum holes 216 are created which are through holes of diameter of
about 0.15mm extending from the support surface 212 to the bottom surface 214 and
which intersects the side bores to form a network of air channels (not shown). The

30 vacuum holes 216 of the array are regularly spaced and evenly spread over the
support surface 212 and this is shown more clearly in Figure 7.

A network of suction grooves 218 is next formed on the support surfac'e 212 and each
suction groove 218 is hemispheric and has a maximum depth of about 0.026mm. Thus,
35  in this embodiment, the suction grooves 218 may also be called “micro-grooves” due to
its dimension. Figure 6a is an enlarged view of Detail W of Figure 5 to show the suction



.present invention. The |ead frane support plate 200 includes a
general ly rectangul ar 15 body 202 having first and second edges

204, 206 and si de sections 208,210 which define a boundary for a
support surface 212 and a bottom surface 214 (see Figure 8a). Size of
t he support surface 212 is adapted to accommobdate or support a strip
of lead franmes simlar to what is shown in Figures 1 and 2. 20A
series of sigdﬁwbsmes nﬁmetcle&l’lyqvmd Rifurdi 6oty eni@editroks86gTiohalSnew af the
formed u5|n%”&9 NB k@ﬁ lar to what is illustrated in Figure 3.
The el ongat € 'Si ores9ext end t hrough the body 202 fromthe first
edge 204 to the second edge 206, and the nunber of side bores are
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ead over the su rt surf
PO T LS e A Py W R
218 i s next Fignrazesh and tdbeullmn’amorrte sityctsacietha hacaind femgh%mgxcmeqeacglfrem\ée
218 i s hem her| e t mm S
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clearly, Fi gure IS an en arge Cross- t1onal
di rection Nthg lead fArgripupper plate 200 is arranged to transfer heat from a heat source to heat

15 the strip of lead frame 104.

It would be appreciated that the suction grooves 218 create air gaps between the strip
of lead frame 104 and the support surface 212 of the lead frame support plate 200 and
when a vacuum force 220 is applied through a vacuum aperture 222, the vacuum force

20 220 draws or sucks out air linearly from the suction grooves 218 in the direction of
arrows 224 (see Figure 8b) to create a balanced vacuum holding force between the
strip of lead frame 104 and the support surface 208. The direction of suction is from the
support surface 212 to the bottom surface 214 via the suction grooves 218 and the
vacuum heles 216 (i.e. through the network of air channels) and through the vacuum

25  aperture 222. In this way, the strip of lead frame 104 is held stationary with reference to
the support surface 208 and thus, the lead frame support plate 200 during the wire
bonding.

With the use of suction grooves 218, the number of vacuum holes 216 needed to
30 create a balanced vacuum force is far fewer than the micro-holes 116 in the prior
support plate 106 of Figure 3. As an example, for a similar size lead frame support
plate, the number of vacuum holes 216 needed to create a balanced vacuum holding
force on the support surface 212 may just be around 100, compared to 1000 micro-
holes 116 required in the support plate 106 of Figure 3. With the number of vacuum
35 holes 216 reduced, this also reduces the number of end bores needed to create the
network of air channels. As a result, this significantly reduces the time required for



. Each suction groove 218 is elongate and extends linearly (i.e
vertically or horizontally) 5 or diagonally to forma crisscross
network illustrated in Figure 5, and each suction groove 218 is
configured to be in fluid communication with at | east one vacuum hol e
216 and this is shown nore clearly in Fi-gure 7. \WWen a vacuum force
is applied via the vacuum hol es 216, this creates suction on the
support sur flareatg2tharsdpppedatei 208l Mpranvendhd hee sfuioe isoctiograpowmes 22 & &lgdoo

create a |1 neggosHEL)Bhd MG 200 [ AR did Byt Dload flaFbgur es 8a and
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suction grooves 218 and the vacuum hol es 216 (i.e. through the
network of air channels) and through the vacuum 25 aperture 222. In
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the tine required Catln%Qt e Sup ?Oft | at e 0. Mbreover,
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¢l anp 499 ac%ggraén rtlto 4{1%,641grhegvﬁ1rgr grgdsemﬂignﬁ%h %fxtetngeat least between the
apertures 408a,408b of the two furthermost wire bonding windows 406a,406b. In other
words, the length of the elongate portion 416,418 should be at least distance D of
Figure 10 which is the distance between the two nearest edges of the apertures
408a,408b of the two furthermost wire bonding windows 402a,402b along the first
30 longitudinal axis 410a. In this way, the elongate portion would fransverse the entire
length of the wire bonding windows 406. The distance D may be about 70.5mm.

Preferably, the length of the elongate portion 416,418 is not more than distance Z
which is the two farthest edges of the apertures 408a,408b of the two furthermost wire
35  bonding windows 402a,402b. The distance Z may be about 80.0mm.



.5 invention. The wi ndow clanp 400 is simlar to the one 102
illustrated in Figure 1 except that the wi ndow clanp 400 incl udes an
array of wire bonding wi ndows 402 having four colums 404 and ten
rows 406. Each wire bondi ng wi ndow 402 i ncludes a correspondi ng
aperture 408 arranged to register with g sem conductor die for the
wire bonding. In this enbodinent, the size of the wire bondi ng w ndow
402 i s greatfechshhrd12;t 414 deo dpkidesitveo 408 pbuibns #26#271 bidhdgenalip respeatived
that this Y, i t i - :
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the array angnahs a55esh &leat0sia 412216 @KRAG I & GirdGRObAPIR Rl o bieft 10
The ten rows 406 include a first row 406a and a | ast row 406b and the
wi re bondi ng wi ndows 402 al ong respective longitudinal axis in the
first and | agtien Upport 86cioA G4, 226 of A8 WikddWEIEMB MO0 Wrés BeldBYdiiRgow clamp
w ndows. Taki @? a {ﬂor@% Ion%i tudi nal,_axis 410a of the arraé as ﬁn
exanpl e, t h@°{FPe! Hord FEPIRnTRMPAS IYCF Freales FOPRANEPLIPTRTeG st dNE Heur
Wi re bondi ngomersdaiwhd @2h portichbel2bdge of aw epdriias elotod, Adier adillddidne in

furthernost Ly re i.ng. w.n 02a..402 I f ]

| ongi t udi naIFY&é'Eﬁ %gﬁqg'g*?%ﬁ‘grff) Tdﬁzgér,v,%l‘ﬁrﬁ%iﬂj?es%oﬁgﬁ\ﬁag %B%VQQ‘?%%%’&E t%? support
Fi gure 1 t lsectishad84gs defor Oiore ric khed¥ésiiractipai coroforehistof tHd 2ladibihgf force
conpensatin i j i ..of. h
slot is abog\'td:gﬂrﬁnI éﬁngmﬁ%l%ﬂég@g&%%ﬁg{ ﬁf@@%m :sgﬂgnp\éﬁdai‘;nﬂmﬁié%ﬁgﬁ
25 el ongat e apdiupdhe wingow cRMpAAPUchgeam subgtaotialiiifiath ext end at | east
bet ween the apertures 408a, 408b of the two furthernost w re bonding
wi ndows 406a, 406b. In other words, the length of the el ongate portion

416, 418 shollfth e Windopedar 4P pa REPOBFG CIABIRY ReTPIMARREdR IMRroyggeand the

di st ancasbetaagens bheirimes Near-aied eftgesimay. t he apertures 408a, 408b of
the two furthernost w re bondi ng wi ndows 402a, 402b al ong the first

30l ongi tudi nal axis 410a. In this way, the elongate portion would
transver se The destribedemboditnbniefshblie nuf beecdnenabdnas Mmitatiensod @kampliesther

di stance D d I h.of the

el ongat e poriobss & 3% " te Miiranms GIoBRT RBH Hrhe Boos "R Ty Mol thdlo
farthest edgewroi kigwre dpvsou thessiz08ad paigin of theheetvows of suctiverarosies\diBe
35bondi ' 2 i j b

tach sl of 4100 9% g Pedrndag e e e Sl 5 S e
to respecti YeCUEMOIRtARdieg endornseymay ke varigdRcogirion tesrderion faday from
the array of wire bonding wi ndows 402 to formthe C-shape. As it can
be appreciated fromFigure 10, the arm portions 420,422 of each sl ot

412, 414 ext eR8"PROY id kg pidRe SEFONHiAg inaoNE 08 gh dve wigdow clamp may be

varied too, depending on the type of window clamp. Further, the wire bonding windows

25 402 may not be arranged in straight lines as shown and other arrangements may be
possible. Further, the size and shape of the slot 412,414 may be varied toc and Figure
11 shows a variation 500 of the window clamp 400 of Figure 10. In the window clamp
500 of Figure 10, instead of C-shape slots, the window clamp 500 includes a pair of
elongate slots 502,504 with ends 502a,502b,504a,504b that extend between

30 respective apertures 506,508 of the furthermost bonding windows 510,512 along
corresponding longitudinal axis 514,516. Such slots 502,504 may also help to
compensate the deformation or warp but may not be as preferred as the C-shape slots
412,414 of Figure 10.



.\When support sections 424,426 of the wi ndow clanp 400 are held by

wi ndow cl anp hol ders 110, the applied clanmping force creates
conponent forces CF at the four corners of the arm portions 420, 422
of the respective slots 412,414 as illustrated in Figure 9 and
clanmping forces CLF at the support sectijons 424,426. Since the
support 10 sections 424,426 deformnore’in the Y direction,

conmponent s of shivhiel tel apppEciated actae Eal s dipbort patd 209 ardtde wircbargmndd0
to counter t f [ ' igure 4 and. thu t he w, ndow

cl anp. 400 wiP 0] Sk esEepanibd iy e o8 MRaspp Rt ShrRSRRE: 2
400 as pr opased notgleaessarygoepset or thaseme e ibopdioy mdclzinel t he i sl eads of

| ead frames are clanped nore firmy. The descri bed enbodi nents shoul d
not be construed as limtative. For exanple, other shapes and sizes
of the | éad Haviagmowuplyodaschileatibe imagntive, itisiedlidbe apgerentéc ess af grdinhayt skill

uction o ouee Dby  BoRlRE ¢Bfe BELE PR Al ud B onihe soope

frame stripasvl@meflaneters of the vacuum hol es and the end bores may
be varied according to application too. The nunmber and size of the
wi re bondi ng wi ndows 402 of the w ndow clanp nmay be varied too,
dependi ng on the type of wi ndow clanp. Further, the w re bondi ng

wi ndows 25 402 nay not be arranged in straight |ines as shown and

ot her arrangenents may be possible. Further, the size and shape of
the slot 412,414 may be varied too and Figure 11 shows a variation
500 of the wi ndow clanp 400 of Figure 10. In the w ndow clanp 500 of
Figure 10, instead of C-shape slots, the w ndow clanp 500 includes a
pair of elongate slots 502,504 with ends 502a, 502b, 504a, 504b t hat
extend between 30 respective apertures 506,508 of the furthernost
bondi ng wi ndows 510, 512 al ong correspondi ng | ongi tudi nal axis
514,516. Such slots 502,504 may al so help to conpensate the
deformati on or warp but may not be as preferred as the C shape slots
412,414 of Figure 10. 9 It should be appreciated that the | ead frame
support plate 200 and the wi ndow cl anps 400,500 in the described
enbodi ment may be used i ndependently of each other and need not
necessary be used in the sanme wire bondi ng machi ne. 5Having now fully
described the invention, it should be apparent to one of ordinary
skill in the art that many nodificati ons can be nmade hereto w t hout
departing fromthe scope as cl ai ned.



.10 CLAIMS 1. A lead frame support plate for a wire bondi ng machi ne;
the | ead frame support plate conprising 5a support surface for
supporting a lead frane; an array of vacuum hol es through which a
vacuum force is to be applied; a network of suction grooves provided
on the support surface, each suction grg@ve bei ng arranged to be in
fluid conmmuni cation with at |east a said vacuum hole to enable a
suction foraLAIMSbe created, in response to the vacuum force, 10al ong
t he network of suction grooves for holding the | ead frame agai nst the
support surface. 2. A lead franme support plate according to claim1,
wher ei n t he Tnet wérlkadffarsaisitppon plteiov e svire hohdinke siaehicx ik laad irame efipport

| i near and di ago %lleédﬁw{f.sﬁ)l grooves. 15 3. A lead frane support plate
according to claim1l eréin the suction grooves are hem spheric. 4.
A | ead fhane suppsuppqsl surfecaitoe suppioritpgtadead fedme; 1, wherein the suction

grooves 20have aaﬁ%ﬁhﬁyﬁ’@ag@lﬂﬁ Roigé tk@&ﬁ;ﬂr tkﬁchoazmm%rcéa‘ls t§8da {35!%

support plate according to claiml conprising a sefies’ of
si de bores extenélfﬁbvoﬁéﬁf\/ﬁééﬁ'?nwrw\ﬁeﬁp@’ﬂ’@é op ghegsupeerd Arfase grach Bugtiea

support plate's BREVs béihgasfideBSo B mﬁluﬂﬁ:o’ﬁﬁﬁ&ﬁzaﬁéﬁ AMIBedR alsAISBSRM
wi th respective 25vacuum hol es wi re bondi ng nmachi ne conpri sing

a lead frame sup Blfetto 5na(§)ﬂeea gl&yglp rtﬁ?gtotbg crgatgdsjresponse to the vacuum force,

10 along the network of suction grooves for holding the lead frame against the
support surface.

2. A lead frame support plate according to claim 1, wherein the network of suction
grooves includes a combination of linear and diagonal suction grooves.
15
3. A lead frame support plate according to claim 1, wherein the suction grooves

are hemispheric.

4. A lead frame support plate according to claim 1, wherein the suction grooves
20 have a maximum depth of about 0.026mm.

5. A lead frame support plate according to claim 1, further comprising a series of
side bores extending between a first edge to a second edge of the support
plate’s body; the series of side bores arranged to intersect with respective

25 vacuum holes.

6. A wire bonding machine comprising a lead frame support plate according to

claim 1.

30 7. A method of fabricating a lead frame support plate for a wire bonding machine,
the lead frame support plate comprising a body having a support surface for
supporting a lead frame and an array of vacuum holes through which a vacuum
force is to be applied, the method comprising
forming a network of suction grooves on the support surface with each suction

35 groove being in fluid communication with at least a said vacuum hole to enable
a suction force to be created, in response to the vacuum force, along the



.307.A method of fabricating a | ead frame support plate for a wire
bondi ng machine, the lead franme support plate conprising a body
havi ng a support surface for supporting a |ead frame and an array of
vacuum hol es t hrough which a vacuumforce is to be applied, the
met hod conpri si ng form ng a network,of suction grooves on the
support surface with each suction 35groove being in fluid
communi cati on w nhtwatk dfesastionagreaied for dcldingnitolead framenghihet tlde suppbiton
force to be creatgd, |n response to the vacuum force, along the 11
networ k of suction gr ooves for holding the lead frame against the
support surface. 8. A nethod according to claim?7, further conprising
5formng the arr I 9 ccordingto claim7,
further COH%I’I Si ?m?&cg%&rﬁ:‘d%g};grcfazg% (ri”%}r%ggrjne Whl ch ext ends
between & first &ﬂ@?é‘gt”@e é"%?fdﬁ@lﬂ@ﬁﬁ@e%f the support plate's body;
wherein the series of side bores are arranged to intersect with
t orespective vacuum hol es A w ndow clanp for a wire bondin
machi ne, compri sfigethod aCC&F?’”&rtP&ﬂ?'rBF WP%(CBB‘HW%fO\VW'HBGV%”?Pa%SH%
corres pgndi ng gpebﬁewﬁ.&;h@mhuguét@deﬁ @fll‘segdg%ttﬁra s}éb%rhl dd@&@embls\aspon
sem conductor dies, ,the arra re wi ndows aving t
Furt her most i ndBAe SPENEYAH B Tin 148 AETCGRNTEs arhyaoetier giad il
di sposedoon eachrespdaivevaduuen molesay, each sl ot having an el ongate
portion defined by a first end and a second end, the first and the
second ends extending at | east between the apertures of the two
f urt her nost 1 ndéwéndowlaim éow vitedrmpdiag omchinegcotprisingli m 10 wher ei n
each slot is gen

gengs aLéy?vaﬁeWe. who%mgﬁggss Borfte %{EPUQS coplisured

respectively fromt i rst an seco gener ona
to the elongate Eﬁgfs@qr(mth respective semiconductor dies, the array of wire ondlng wmdows

o]

15 having two furthermost windows along a longitudinal axis; and
a pair of slots disposed on each side of the array, each slot having an elongate
portion defined by a first end and a second end, the first and the second ends
extending at least between the apertures of the two furthermost windows.

20 11. A window clamp according to claim 10 wherein each slot is generally G-shape
with arm portions extending respectively from the first and second ends and
generally orthogonal to the elongate portion.

12. A window clamp according to claim 10, wherein the first and second ends
25 extend to farthest edges of the apertures of the two furthermost windows.

13. A window clamp according to claim 10, wherein the array of wire bonding
windows includes a plurality of rows of windows, and wherein a first row and a
last row of the plurality of rows respectively includes the two furthermost

30 windows.

14, A window clamp according to claim 10, wherein the apertures and the
corresponding wire bonding windows are the same size.

35 15, A window clamp according to claim 10, wherein the size of the wire bonding
windows is greater than the corresponding apertures.



A w: ndow cl anp according to claim 10, wherein the first and second
ends extend to farthest edges of the apertures of the two furthernost
w ndows. A w ndow clanp according to claim 10, wherein the array of
wi re bonding wi ndows includes a plurality of rows of w ndows, and
wherein a first row and a last row of th ? plurality of rows
respectively includes the two furthernost w ndows. A w ndow cl anp
according to claim 10, wherein the apertures and the correspondi ng
wi re bondi nggwi ngs ording to
claim 10, wﬁgr ei n l?ornlﬁmé%ﬁﬁﬁg%oa})&&n %\gﬁdﬁﬂ%ﬂm&ﬁ% rﬁusfﬁgr eat gr
than the correspondi ng apertures. 16. A wi re bondi ng machi ne
conprising a wi ndow clanp of claim 10.



