-1- ASSEMBLY FOR REDUCI NG OXI DATI ON OF SEM CONDUCTOR DEVI CES Field of the
I nvention 5 The invention relates to wire bonding, and in particular to an
assenbly to mnimze oxidation of sem conductor devices such as | eadfranes
or other <carriers that are made fromcertain reactive netals during wire
bondi ng. 10 Background and Prior Art The manufacture of sem conductor
packages typically involves the use ofq_substrates such as sem conductor

| eadf ranes for nounting integrated circuit chips. Leadfranmes are conmonly
made fromreactive nmetals such as iron alloy 15 or copper alloy. Leadfranes
made from copper alloy are sonetines preferred over iron alloy |eadfranes
due to factors such as better heat dissipation '
cost. NonefRe EMBLY FOR REDUCING QXIDATION OF | SEMICONDUCTORDEVIGE hges, such
as its tendency to oxidize when it reacts with oxygen to produce copper

oxi de when exposed to oxygen in the air at high tenperatures. 20 Such

oxi dat i onFieddof the lbvendiongen f ormi ng weak bonds with the atons at the

| eadf rgme surface, and a layer of brittle and/or poorly adhering oxides.
Thus, “Yoxidation introduces reliability problens for mcroelectronic
packages. Th&einRémiIne felafesOtd Gitd BdndmgPairid | pairlioulAC s arduss&abl f¢ bondi ng
in a typical 25 sem conductor packaging process, wherein conductive bonding
wires ar eminplice: Xidatiopnoheencendusty daviges esichoaguleadirames a@ndother eadf r ame
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done by usi an ultrasonic ansducer 't o gener al vibration
energy wwth an external pressure force to adhere the wire to the die and

| eadf rane _surf aces. 33 However, heat generated during the process may
aggr al@t e f 10, he -2-

The manufacture of semiconductor packages typically involves the use of

substrates such as semiconductor leadframes for mounting integrated circuit
chips. Leadframes are commonly made from reactive metals such as iron alloy
15  or copper alloy. Leadframes made from copper alloy are sometimes preferred
over iron alloy leadframes due to factors such as better heat dissipation, ease of
processing and cost. Nonetheless, the use of copper alloy also has its
disadvantages, such as its tendency to oxidize when it reacts with oxygen to
produce copper oxide when exposed to oxygen in the air at high temperatures.
20 Such oxidation results in oxygen forming weak bonds with the atoms at the
leadframe surface, and a layer of brittle and/or poorly adhering oxides. Thus,

oxidation introduces reliability problems for microelectronic packages.

The problem of oxidation is particularly acute during wire bonding in a typical
25 semiconductor packaging process, wherein conductive bonding wires are
bonded to contact surfaces on a semiconductor die and a leadframe to establish
electrical connections therebetween. This bonding is commonly done by using
an ultrasonic transducer to generate mechanical vibration energy with an
external pressure force to adhere the wire to the die and leadframe surfaces.

30 However, heat generated during the process may aggravate the oxidation of the



| eadfrane surface, leading to non-stick or unreliability of the bond.
Oxidation during the wire bonding process should thus be stopped or at

| east reduced. A typical wi re bonder uses a w ndow clanmp, which is usually
rectangular in 5 design, to clanp a | eadframe securely to a top plate of a
wor khol der. An industry practice for protecting |eadframes from oxidation
is to introduce | arge anounts of a repatively inert gas, usually nitrogen
gas, to the leadfrane. Various apparatus have been used to do this. In a
typi cal apparatus, an area of the leadfrane is covered by the body of the
wi ndow cl adfran surfadeydeadihgtto viednystiekl or pnmtllablﬂlwdoﬂmd bond.oxOxidatiam,

| eaving a e e the bod he w ndow c ich leads to a
bondi ng. aPUaNS e RandGe i uess Shoplsubus beteRR R leAm reduced | s ' oot
vul nerabl e to oxidation. One nmethod of introducing an inert gas is to |ocate

one or nore nozzles next to 15 the bonding area to blow the inert gas into
t he bondi Agtypicah withdonder usgasa window clampi whigheig uauamcueqtaegujamm ng area
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"System for Reducing Oxidation of Electronic Devices" I scl oses an
exanpl e of relatively et 1998, usyallyguiiieary aas.ttadhelerrirares. aM@"PHS appatatyoned over
t he | eadf | S o) e and
part of 1 [T LE§p RiBY GHEHET, SObled) ABBILR, pohea e dehrarfe 8 ° 2

supply outevdedtﬁyethﬂ holbyvot treerwvindaw giesnp ahdtis  theo nelatively avell-protetied y

fabri in t dow cl a The .o I N t, covered nor er for the
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I nto the atnosphere rough the opening, in particular when the bondi ng
area is | aaggévuingrable tecaxddlatione i s thus nore likely to be exposed to oxygen
in the general atnosphere, hence pronoting increased oxidation of the

| eadf r ane.

One method of introducing an inert gas is to locate one or more nozzles next to
15 the bonding area to blow the inert gas into the bonding area. The inert gas in the
environment around the bonding area would tend to inhibit oxidation reaction of
the leadframe at the high bonding temperatures. In another method, the inert
gas can be introduced via channels in the window clamp. US patent number
7,182,793 entitled “System for Reducing Oxidation of Electronic Devices”
20 discloses an example of such a method. An opening of the window clamp is
positioned over the leadframe to provide access to the bonding area comprising
a die and part of the leadframe. The inert gas enters the bonding area from a
gas supply outside the window clamp via gas inlets, conduits and a cavity
fabricated in the window clamp. The opening is not covered in order for the
25 bondhead to access the die during wire bonding. Since the size of the opening
can be quite large, there is a substantial leakage of inert gas into the atmosphere
through the opening, in particular when the bonding area is larger. The
leadframe is thus more likely to be exposed to oxygen in the general atmosphere,
hence promoting increased oxidation of the leadframe.
30



30 -3- Japanese Publication No. JP 59-025232 entitled "Bondi ng Device"
discloses a shielding plate for use in wire bonding, where the shiel ding
pl ate shields an opening section of a cover that is |ocated over a bonding
area of a |leadframe. The shielding plate forns a bondi ng work w ndow

al l owi ng access to the bonding 5 area by a wire bonding tool. The shielding
plate is nounted such that it is rigidty interlocked with an X-Y table

whi ch noves the shielding plate together with novenent of a bond head

hol ding the wire bonding tool in both the x and y axes. 1In this way,
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the shi ephgdidifg Rkatich lof‘a”&f\@rttl'ﬂai’lris%@até‘d'o%ep‘ésﬁ‘&wo@néj'a?@éjﬁﬁﬁtlégt?frﬁﬁea | arge
working space’ nust be provided for the novement of” the shielding plate both

in the x #&he shielding plateformsta bendlhgwbmdmeﬁwng acoespisktherhandingys t o

reduc t he_size_of. ara miin of novenent
o o & e i bdhdite i TR RRAR B R hqupTed slsh Bl RS Bally Movs or
this invemtérmitked wigtlant X-prapledwhivh acnesbihe siidlidi] pede tbgetheugith t he
escape of an inert gas fromthe bonding area, while reducing the 20 space

requi red MoveEesbah»band ﬁ‘@ad helding theswire dending tol; iriboth thesxand é!s?é(&pe of the
inert gas, ﬁﬁ§%§) W&él&la ah”é@ﬂ?%ﬂ“f:ﬁ%%hﬂ@? ch c@§%|5'§bwnff ﬂHaTC' ng
oxi dation o em co evite d eV| ce or

rrsing
securing bbmdmgﬁzwlemmimdand therefeve kepttto aamphmuferhlle thlae sluieldmgiplateeast one

bondi 19, apUHS RABFESAS CorusttiuBhomiisal KBS & e Bt ISBRAEVg 818 dab e
cover covghieldhd pRtd'fH FHdM than one axis poses a disadvantage as a large working
space must be provided for the movement of the shielding plate both in the x and
the y axes. It is therefore necessary to look into ways to reduce the size of a wire
bonding apparatus by limiting a range of movement of the shielding plate.
15

Summary of the Invention

it is thus an object of this invention to seek to provide an assembly and method
to reduce the escape of an inert gas from the bonding area, while reducing the
20  space required for accommodating @ mechanism used for limiting such escape of

the inert gas.

Accordingly, the invention provides an assembly for reducing oxidation of a
semiconductor device, comprising: a holding device for securing the
25 semiconductor device to a platform, including at least one opening in the holding
device for providing access by a bonding tool to bonding areas where the
semiconductor device is to be bonded; a slidable cover covering the holding
device, which has a slot for providing access by the bonding tool to the bonding
areas through the slot; a guiding device positioned on the slidable cover; and a
30 pusher coupled to the guiding device which is operative to push the slidable
cover to move along a first axis; wherein the pusher is further guided by the



device, which has a slot for providing access by the bonding tool to the
bondi ng areas through the slot; a guiding device positioned on the slidable
cover; and a 30 pusher coupled to the guiding device which is operative to
push the slidable cover to nove along a first axis; wherein the pusher is
further guided by the -4- guiding device to nove relative to the slidable
cover along a second axis perpendiculgr to the first axis w thout pushing
the slidable cover to nove in the second axis. 5 1t would be conveni ent
herei nafter to describe the invention in greater detail by reference to the
acconpanyguigingr deriringstowmm rélativet tat thet Slelapieefoever dilorgyrzodeoemd axis t he

I nvention. The partic rlty of e dra d ereI ted descriptionis
not to bebermaanEias S 1 Tist ettt mENEh P idable poverdonneus  the
i dentificgdddng Blis.t he i nventr on as defr ned by the clainms. 10 Bri ef

Description of the Drawi ngs The present invention will be readily
appreci ated by reference to the detailed description of the preferred

enbodi of .the invention vvhe nsi der.ed .wi th 5 t.he acco
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preferred enbodi nent of the present invention; and 20 FIG 2 is a
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Brief Description of the Drawings

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

15  the accompanying drawings, in which:

FIG. 1 is an isometric view of a bonding platform incorporating a window clamp
with a slidable cover according to the preferred embodiment of the present
invention; and

20
FIG. 2 is a cross-sectional view of the bonding platform seen along sectional line
A-A of FIG. 1 which illustrates the introduction of an inert gas to a leadframe that
is being wire bonded.

25 Detailed Description of the Preferred Embodiments of the Invention

The preferred embodiment of the present invention will be described hereinafter
with reference to the accompanying drawings.

30 FIG. 1 is an isometric view of a bonding platform 10 incorporating a holding

device in the form of a window clamp 12 with a slidable cover 14 according to the



with reference to the acconpanying drawings. 30 FIG 1 is an isonetric view
of a bonding platform 10 incorporating a holding device in the formof a
wi ndow clanmp 12 with a slidable cover 14 according to the -5- preferred
enbodi ment of the present invention. The wi ndow clanp 12 secures a
sem conductor device such as a |l eadfranme substrate onto a platformor top
plate 16. The slidable cover 14 coverg_the top of the w ndow clanp 12 and
is aligned and guided to slide by cover guides nounted on the w ndow cl anp
12. The 5 cover guides conprise first and second cover guides 18, 20 | ocated
on Opposi paefesédiemb@ﬂumm cﬁltlh@lptdsentwentidm. Théevisdowl glanep ¢2securkd d s
restrai ned and uidea qg first nd second. cover &U|des 18, 20 such that
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it is movaBMNICCARHEgr RFS Ieag ramesubsirate optp a platigm of iRP et ce such
as a Ush ef]hé Ell% 018 cOvéIfa %év%ré thgrtéﬁﬂgﬁﬁe gﬁ'ﬂoap?l?ﬂ O’f@gna'?s rahﬁndél i dabl e

cover 14 he sl1ding QU|de oriented para to a seco axi s
which is pml pmmﬂacbm slide @yttttyeflgtmiesamoslnte;hoh the wiadgwaslamp The Theshaped

sliding guide 2 re er abl E nds Sy bstantléll){Ié(ﬁga‘:g%e one si.de of the
slidabfe EBYFeTrg“i St%"'BR”%epﬁré pd seraRd chveregidestd asK! PR OPEBYI ed to
the slidi Bide8of tfe SRidble doveusiacr THResIabfe tor1@ds destraiféd bal gRiibdby t he
pusher. The Ush@&ed sliding guide 22 has a recess 23 to which the pusher

15 head 281& firsbardgeePnaheaver guidesyid, R syeh deat iblp mavabie alangc fist axis22. A
sl ot 30 {L }é‘e A 3h% %eﬁ%&eéu Aad0dyl ér@[f;%}ﬁ i ga*ae% & ongat ed
e

openlng al on he” sl ot rovi access by a
capi | | aryaaﬁngemcmdﬂ pgsntrméd ton mdasmhmg qven 1I4ocz§lthwl shdihgvguie 21 iglabl e
cover 64 2Q through the sl ot I’hj 'gusher 28 and the bonding tool are both
conned® eqofigntgd P@g%"et' ?%ﬁlsﬁﬁo’ﬂ EP"@ ¢l f-perpepdighiax o/ thefisbaxig nspicay as

confi gureg 99ﬁ|§DV?hé Qﬂaﬁ sIYHlﬁd‘ ulfe @Q?rg?er e)ﬂ@x?‘l@gesdb@ténﬁﬁiw‘ fBn Y axis.

This all ows e capi |l to a cess I ng areas’ through the
sl ot 30 mﬂmommeldslofdhblsbdam;aeovamM to auohpositebside Meerpab hArpuaBet B8 ik f f er ent
directi On%oﬁ;ﬂe& 15 the g\ldlng guide 22 by a pusher head 26 located at a distal end of the
pusher. The U-shaped sliding guide 22 has a recess 23 to which the pusher

15 head 26 is engaged when it is being guided by the sliding guide 22.

A slot 30 is formed in the slidable cover 14 and it may comprise an elongated
opening which extends along the y axis. The slot 30 provides access by a
capillary of a bonding tool to a bonding area located below the slidable cover 14

20  through the slot 30. The pusher 28 and the bonding tool are both connected to a
positioning table, preferably an X-Y table, and are configured to move together
with the positioning table in the x or y axis. This allows the capillary 32 to access
different bonding areas through the slot 30 when the slidable cover 14 is pushed
by the pusher 28 in different directions in the x axis.

25
FIG. 2 is a cross-sectional view of the bonding platform 10 seen along sectional
line A-A of FIG. 1 which illustrates the introduction of an inert gas to a leadframe
36 that is being wire bonded. The top plate 16 includes heating elements to heat
the leadframe 36. The window clamp 12 has at least one opening 34 for

30 providing access by a bonding tool to the bonding areas which include at least a
die 38 and part of the leadframe 36 for wire bonding.



25 FIG 2 is a cross-sectional view of the bonding platform 10 seen al ong
sectional line AAAof FIG 1 which illustrates the introduction of an inert
gas to a leadfrane 36 that is being wire bonded. The top plate 16 incl udes
heating el ements to heat the |eadfrane 36. The w ndow clanp 12 has at | east
one opening 34 for 30 providing access by a bonding tool to the bonding
areas which include at least a die 38gand part of the |eadframe 36 for wire
bonding. -6- The top plate 16 is fabricated with a chanber 40 which receives
the inert gas froman external source and transfers the inert gas to
mul ti pl e gas channels 42, 44 46 in the top plate 16. The gas channels 42,

44, 46 co ect the ipert w to ai s 48 found in the vmndowclarrp
15" The arPegapsiaig T i tbncad wita Chdmbpcl yehgeceves e Mertas | sol at od

fromthe agh 5be@rﬁalt§bu¥'&€aﬁé tdABlePs tHDiRIt de?s toﬁ*ﬁﬁlt?iésaﬁ ch§mekig@0f the

pusher 28 is slidable along the recess 23 o 0 Shaped sliding guide
22 and | s44| marmltlye template 46. t'Bhe uessjhaenalal% 4 %@mctmmrhgaﬁl ng

gui de earin r usher i de

al ong Hé‘f"ﬁaiaﬁr g%ﬁﬁ éé fg.lﬁ‘quP i}gj@@’séa%@ i% t?l' g§p3X| gbeec?\}\%eé'L t he
first anga§wmoﬁ@rmgsm dﬂﬁchlare BOlatdd frdm tHecambismeraid by teesidabke t o push
the slidable cover 14 along the x axis and is further guided by the sliding

gui de 22 €oversl4spve relative to the slidable cover 14 along the y axis

wi t hout pushing the slidable cover 14 in the y axis. Mvenent of the pusher
28 in the x and y axes is determ ned by the novenent of the X-Y table. Wre
bondi ng i §'hpqwdsherradad<2® dfythequshier QBesIsaddﬁieeamgiﬂme esk @Byof thesUof di ce

0corTh P3P S8 b B b gl ConelR A dR el of X 311
thereby pyribesiiditg §litd 22!y Eéé’rﬁfgsjz‘h. Wfﬁé‘béénni;‘é% petafit thepuzher 28% 1 S
slide along the sliding guide 22 in the recess 23 along the y axis between the first
and second cover guides 18, 20. Thus, the pusher is operative to push the
slidable cover 14 along the x axis and is further guided by the sliding guide 22 to
15 move relative to the slidable cover 14 along the y axis without pushing the
slidable cover 14 in the y axis.

Movement of the pusher 28 in the x and y axes is determined by the movement
of the X-Y table. Wire bonding is performed row by row on the leadframe 36
20 along rows of dice 38 that are exposed by the slot 30, each row being aligned
with the y axis. After a row of dice 38 are wire-bonded, the pusher 28 moves in
the x axis, thereby pushing the slidable cover 14 with it such that the slot 30 is
shifted to be located over another row of dice 38 on the ieadframe 36. The
capillary 32, which is configured to move together with the pusher 28 by the
25 same distance in the x axis, may then access the next row of dice 38 through the

slot 30. Wire bonding is then performed for the next exposed row of dice 38.

The slot 30 on the slidable cover 14 has a width which is significantly narrower
than the totality of openings 34 comprised in the wire clamp 12. This ensures
30 that the slidable cover 14 substantially encloses the openings 34 for substantially

preventing leakage of the inert gas into the ambient atmosphere. This also limits



shifted to be | ocated over another row of dice 38 on the | eadframe 36. The
capillary 32, which is configured to nove together with the pusher 28 by the
25 sane distance in the x axis, may then access the next row of dice 38
through the slot 30. Wre bonding is then performed for the next exposed
row of dice 38. The slot 30 on the slidable cover 14 has a width which is
significantly narrower than the totalyty of openings 34 conprised in the
wire clanp 12. This ensures 30 that the slidable cover 14 substantially
encl oses the openings 34 for substantially preventing | eakage of the inert
Igasdic nto ﬂi&eemgh;ﬁkbf the rtﬂmwamhee% Ahdslicd 39 1d thel deneral-arhibientatpassphereof t he
eadfrane 36 an I ce 38 to the gener I ent, at no re cqntaining
oxygen  AFTAPIG RGN, | AN AUFSITSE Rans/eloTR B TEIReE o eckorGiag Sie3 whi ch

i npedes OyhiRlipRde® okidaiGipul d be appreci ated that the pref erred enbodi ment

of the present invention provides an effective way of reducing oxidation of
a | eadfrane being bonded, especially when the bonding area is |arge. Most
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capillary 32 |s Wre ndi ng different bondi ng areas he 20 | eadfrane 36.
The spacearhigiuisatitation ofiinevogas iy thep pindow slamp opeivgsciatthugy reducing

oxidation and maintaining the non-oxidizing environment.

15 Consumption of inert gas is lowered since wastage of inert gas is reduced.
Furthermore, as the bearings 24 allow the pusher 28 to move along the y axis in
the recess 23 without moving the slidable cover 14 in the y axis, space is
required only for accommodating the movement of the slidable cover 14 in the x
axis when the capillary 32 is wire bonding different bonding areas of the

20 leadframe 36. The space required on the bonding apparatus for accommodating

the slidable cover 14 is thus smaller as compared to the aforementioned prior art.

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

fall within the spirit and scope of the above description.



the slidable cover 14 is thus snaller as conpared to the aforenentioned
prior art. The invention described herein is susceptible to variations,
nodi fications and/or additions other than those specifically described and
it is to be understood that 25 the invention includes all such variations,
nodi fications and/or additions which fall wthin the spirit and scope of

t he above description. -6- CLAIMS: 1._gssenbly for reducing oxidation of a
sem conduct or device, conprising: a holding device for securing the

sem conductor device to a platform 5 including at |east one opening in the
hol di ng dE€VAIMSE or provi ding access by a bonding tool to bonding areas
where the sem conductor device is to be bonded; a slidable cover covering

t he hol di ng device, which has a slot for providing access by the bonding
tool to the boRQéé?ﬁblﬁ'f@ﬁ%thih@‘é&iHa‘tiBﬁ&b@e&ni@orﬂiﬂcﬁhr%v%Yb&ﬁpﬂ_@iﬁb?' oned on
the slidable cover; and 10 a pusher coupled to the guiding device which is
operative to padwlding deMicelfen seeingr theo semiaonductoy devider & aaplatformher ei n

S1' dabr o PURIng:eh st e iertia L T NE oEike o0 RS AcBe Y R ¢ hout
pushi ng t bendih§ ted1te beadiag areasWierd thelsetnisaiuatbralevive id o Be bbhgedssenbl y as
claimed in clarm1, further conprisi n% a coverh%ﬁl de nmounted on the hol ding

devi ce for gui dishdallesover enysriag dhs Belding: dewise whieh hasAglotifaeproviding axis. 20
3. The as | I i i . i r gui de conprises
first andag‘g%g?\b CSygﬁh@‘éﬁg%@oﬁh@'&%@mg%@eﬁ@gﬁ%?tsh%%‘é@, of the slidable
cover. 4. The aguiliy gevdse positiomed om thenglidable odverrhandor ecedi ng cl ai ns,

LgLLP? 9 f ﬁfem rgsdunsge? cgﬂglggrtoht%aedglljigﬁiagt Séjvic%‘et wahicc:pn s|st %lpe?aqgeot]; 63&1 rt)hues her for
slidable cover to move along a first axis;
wherein the pusher is further guided by the guiding device to move relative
to the slidable cover along a second axis perpendicular to the first axis without

pushing the slidable cover to move in the second axis.

15
2. The assembly as claimed in claim 1, further comprising a cover guide
mounted on the holding device for guiding the slidable cover for movement along
the first axis.

20 3. The assembly as claimed in claim 2, wherein the cover guide comprises

first and second cover guides located on opposite sides of the slidable cover.

4. The assembly as claimed in any one of the preceding claims, further
comprising a pusher head located at a distal end of the pusher for coupling the

25 pusher to the guiding device.

5. The assembly as claimed in claim 4, wherein the guiding device has a

recess to which the pusher head is engaged.

30 6. The assembly as claimed in claim 5, wherein the guiding device is U-

shaped.



25 pusher to the guiding device. 5. The assenbly as clainmed in claim4,
wherein the guiding device has a recess to which the pusher head is
engaged. 30 6. The assenbly as clainmed in claimb5, wherein the guiding
device is U shaped. -9- 7. The assenbly as clainmed in any one of clains 4
to 6, wherein the pusher head is slidably connected to side walls of the
gui di ng device by bearings. 5 8. The agsenbly as clained in any one of the
precedi ng clains, wherein the guiding device extends parallel to the second
axis. 9. The assenbly as clainmed in claim38, wherein the guiding device

ext ends substantially fromone side of the slidable cover to an opposite

si de ther 0 10. The assenbly. as cl ai d Ln one of e pr ceding
cl ai m; er ei ﬁh? ﬁése@F'dtaq ga@"%@a@%o%ﬁﬂ 8%@%2&0&1%%!" B eéecond
axi s. sa&ﬁesml confgcteldb @Eﬁ dvé‘lls%ﬁh@’g%ﬂim%‘?@%@é By %%H%y of the

elongated I's narrower an a totality openings 1h the hol ding
device. 12. The assenbly as clained in any one of the preceding clains,

wher ei e her and t he bond ng t 00 onn sitioning
{51 o SndB conf fuaredmbl duuarssyB: sy oug phierepednd ciirgwhatsn 1e, | ne
first andggRfRydbvicdedshss pé@llelﬁb&hé‘%é@é’ﬁl] ¥xigs claimed in claim12, wherein
t he p05|t|on| ng table is an X-Y table. 25 14. The assenbly as clal med in

any one of the preceding clains, wherein the slidable cover is operative to

substanti glly he a8§8mbf‘n%é386ﬂh89?n bR /WM BH R quiciRh B Qehddiage of

inert gas into the AADrEnt. atmoephers.
substantially from one side of the slidable cover to an opposite side thereof.

10
10. The assembly as claimed in any one of the preceding claims, wherein the
slot is elongated and extends parallei to the second axis.

11.  The assembly as claimed in claim 10, wherein a width of the elongated
15 slot is narrower than a totality of openings in the holding device.

12. The assembly as claimed in any one of the preceding claims, wherein the
pusher and the bonding tool are both connected to a positioning table and
configured to move together with the positioning table in the first and second

20 axes.

13. The assembly as claimed in claim 12, wherein the positioning table is an
X-Y table.

25 14. The assembly as claimed in any one of the preceding claims, wherein the
slidable cover is operative to substantially enclose the openings for substantially

preventing leakage of inert gas into the ambient atmosphere.



