-1- STUD BUMPI NG APPARATUS Field of the Invention 5 The invention rel ates
-to an apparatus usable in the stud bunping of sem conductor wafers to form
conductive termnals on the wafer, and in particular, to stud bunping of
waf ers nechanically with material that -is-prone to oxidation, such as
copper. 10 Background and Prior Art Flip chip mcroelectronic assenbly is
al ready established in the sem conductor industry. The assenbly process

i nvol ves the direct electrical connection of 15 face-down el ectronic
conmponents onto substrates, s§\ys BUMPING BPPARIEISEr S by means of
conductive bunps on the chip—bcng‘pam§fﬂﬂr1xnﬂ7?s$, ol der technol ogy

I nvol ves wire bondi ng of each bond pad of face-up chips to substrates,
circuit boar r carriers. The advantages of flip chip packaging over

ol der techgﬁﬂggﬁtﬁdaﬂﬁﬁﬁl%nalIer size, better performance, increased 20

flexibigity, reliability and |ower cost. For exanple, elimnating packages
and bond wires reduces the required board area by up to 95% and requires
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El ect ri cal loyoxidatiorh suech@sosdppes. a conductive path fromchip to substrate.
The bynp also provides a thermally conductive path to carry heat fromthe
chip td 30 the substrate. In addition, the bunp provides part of the

rechani cal pEEkIbURE and Prior Art

Flip chip microelectronic assembly is already established in the semiconductor
industry. The assembly process involves the direct electrical connection of
15 face-down electronic components onto substrates, circuit boards or carriers by
means of conductive bumps on the chip bond pads. In contrast, older
technology involves wire bonding of each bond pad of face-up chips to
substrates, circuit boards or carriers. The advantages of flip chip packaging
over older technology include smaller size, better performance, increased
20 flexibility, reliability and lower cost. For example, eliminating packages and
bond wires reduces the required board area by up to 95%, and requires far
" less height. Weight can be less than 5% of packaged device weight. In fact,
the flip chip can be even smaller than Chip Scale Packages (CSP) because its
size is the size of a chip. Flip chip materials are also becoming more widely

25 available, further lowering production costs.

A conductive bump serves several functions in the flip chip assembly.
Electrically, the bump provides a conductive path from chip to substrate. The
bump also provides a thermally conductive path to carry heat from the chip to
30 the substrate. In addition, the bump provides part of the mechanical mounting
of the chip to the substrate. Finally, the bump provides a spacer, preventing
electrical contact between the chip and substrate conductors, and acting as a

short lead to relieve mechanical strain between board and substrate.



of the chip to the substrate. Finally, the bunp provides a spacer

preventing electrical contact between the chip and substrate conductors,
and acting as a short lead to relieve nechanical strain between board and
substrate. -2- There are several ways of2form ng bunps on sem conduct or

waf ers. These include sol der bunping, plating and stud bunping. The present
i nvention relates to stud bunping, which bunps wafer dice by a wire bonding
technique 5 that is nodified fromthe ol der wire bonding technol ogy. This
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chal I enge faced 1 n copper stud bunpihg s that copper reacts wth oxygen and
oxi di zes awitehaftér gttatieinpethethbalbto theachipt bdnd ywaal. rMdhepbalt,ess Estudrumpl ri ed 20
out. The formation of cgpgar oxi de, which is non-conductiv&\, result in
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possi bl e. s be desirable to have access to an apparatus that

al | ows cop&?tg@?hg\e %ﬁ#pl ng to be perfornmed at a high tenperature while
reducing the risk of oxidation of the copper bunps. 25

Traditionally, gold wire is used in stud bumping. However, there has recently
been increased interest in using copper wire instead. Copper bumps have

15 been found to offer increased reliability, extended temperature range, greater
mechanical strength, higher connection density, improved manufacturability,
and better electrical and heat-dissipating performance. Nevertheless, a
challenge faced in copper stud bumping is that copper reacts with oxygen and
oxidizes at the high temperatures that stud bumping processes are carried

20 out. The formation of copper oxide, which is non-conductive, result in defects
in the final product, and this needs to be avoided as far as possible. It would
thus be desirable to have access to an apparatus that allows copper stud
bumping to be performed at a high temperature while reducing the risk of
oxidation of the copper bumps.

25
Summary of the Invention

It is therefore an object of the invention to seek to provide an improved
apparatus which reduces exposure of stud bumps to oxygen in the
30 atmosphere during a stud bumping process with material that is prone to

oxidation so as to minimize oxidation of the bumps.



Summary of the Invention It is therefore an object of the invention to seek
“to provide an inproved apparatus which reduces exposure of stud bunps to
oxygen in the 30 atnosphere during a stud bunping process with nmateri al
that is prone to oxidation so as to mf8nize oxidation of the bunps. -3-
According to a first aspect of the invention, there is provided an apparatus
for formng conductive bunps on a plurality of sem conductor devices with
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It woul d beyconven(lé}g%t E ?ei nafter to describe the invention in greater

det ai | refer ence to the acconpanyi ng draw ngs which illustrate one
artlcul of the draw and t he

enbodi nt of he invention.
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oxidizable material, comprising the steps of. providing a support table for

supporting the semiconductor devices; forming bumps on the semiconductor

devices on the support table at a bumping site; and moving the semiconductor

15 devices from the bumping site into a chamber system after bumping while

supplying an inert gas into the chamber system.

it would be convenient hereinafter to describe the invention in greater detail by
reference to the accompanying drawings which illustrate one embodiment of
20 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.

Brief Description of the Drawings
25

An example of an apparatus and method in accordance with the invention will

now be described with reference to the accompanying drawings, in which:

Figure 1 is a plan view of a bumping assembly located over a wafer array
30 including an oxidation reduction device positioned adjacent the bumping

assembly for reducing oxidation while bumping;



25 An exanpl e of an apparatus and nethod in accordance with the invention
wll now be described with reference to the acconpanying drawi ngs, in
which: Figure 1 is a plan view of a bunping assenbly | ocated over a wafer
array 30 including an oxidation reducti-oh-device positioned adjacent the
bumpi ng assenbly for reduci ng oxidation while bunping; -4- Figure 2 is an
I sonetric view of a shroud with a detachabl e wi ndow cover to protect
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of the chaabsamblystem Figure 4 is an isonetric view of the apparatus
| ooki ng froman opposite end of 10 the chanmber system of figure 3; Figure 5
is an isonetric view of the apparatus of figures 3 and 4 with an open outer
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chanber from,an, opposite end to that of figure 6 illustrating its
det achabl eef'%?ﬂbeg'g?mbéf BY‘{%}?"‘ZO Det ai | ed Description of the Preferred

Enbodi nent Figure 1 is a plan view of a bunping assenbly 10 that is usable
for stud bunping |ocated over a gl urality of sem conductor devices, such as
that 25 cbigureé ded amisamedfie view obihelappasatusipokiog fiony adeappesiterendhef f or m of

a bondw‘ng n]%ra‘alr%bgg‘ss% erwéfrf%%?gb? transducer wi re bonder that includes a

Figure 5 is an isometric view of the apparatus of figures 3 and 4 with an open

outer chamber cover revealing a removable inner chamber;

15  Figure 6 is an isometric view of the removable inner chamber that has been

removed from the outer chamber; and

Figure 7 is an isometric view of the removable inner chamber from an
opposite end to that of figure 6 illustrating its detachable tubing connectors.

20
Detailed Description of the Preferred Embodiment

Figure 1 is a plan view of a bumping assembly 10 that is usable for stud
bumping located over a plurality of semiconductor devices, such as that
25 comprised in a wafer array 18. A bump forming device in the form of a
bonding horn 12 of an ultrasonic transducer wire bonder that includes a
capillary at its end creates ball bumps on the surface of dice that form the
wafer array 18 at a bumping site 23. An electrical discharge electrode 14 is
positioned next to the bonding horn 12 and capillary to provide electrical
30 sparks to form the ball bumps. Since wire which is prone to oxidation at
typical bumping temperatures - in this case copper wire - is used for bumping,
an oxidation reduction device 16 with an inert gas nozzle 17 is positioned

adjacent the bonding horn 12 to blow an inert gas such as nitrogen or argon



capillary at its end creates ball bunps on the surface of dice that formthe
wafer array 18 at a bunping site 23. An electrical discharge electrode 14 is
positioned next to the bonding horn 12 and capillary to provide electrical
30 sparks to formthe ball bunps. Since-®%re which is prone to oxidation at
typi cal bunping tenperatures - in this case copper wire - is used for

bunpi ng, an oxidation reduction device 16 with an inert gas _nozzle 17 is
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site 23, to further reduce the risk of oxidation. 15 Figure 2 is an
i sonetric reaiabmedals bubd may2be whade of @eperobainetahinmateriat bteis destredotopr ot ect
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15  Figure 2 is an isometric view of a shroud 20 with a detachable window cover
22 to protect surrounding dice on the wafer 18 from oxidation during bumping
by the bumping assembly 10. As mentioned above, it is preferable that the
shroud 20 include a number of gas nozzies 24 on its bottom surface to
continuously introduce the inert gas onto the surface of the wafer 18 during

20 bumping to further reduce the risk of oxidation of bumped dice located away
from the bumping site 23.

Figure 3 is an isometric view of an apparatus according to the preferred
embodiment of the invention including a chamber system looking from one
25 end of the chamber system. The chamber system comprises an outer
chamber 30 and an inner chamber 40 that is houseable within the outer
chamber 30 (see figure 5). The outer chamber 30 is enclosed on three sides,
with one open side that enables a support table, which may be in the form of a
wafer table 34, to slide into and out of the outer chamber 30. The outer
30 chamber 30 has a top cover 32 which can be opened to enable access to its

contents.



Figure 3 is an isonetric view of an apparatus according to the preferred

-enbodi nent of the invention including a chanber system | ooking fromone 25
end of the chanber system The chanber system conprises an outer chanber 30
and an inner chanber 40 that is houseabi@®-within the outer chanber 30 (see
figure 5). The outer chanber 30 is enclosed on three sides, wth one open
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15  Figure 4 is an isometric view of the apparatus looking from an opposite end of
the chamber system of figure 3. The wafer table 34 carrying the wafer 18 is
slidable into and out of the outer chamber 30. To control the positions of the
wafer table 34 and thus the wafer 18 relative to the bumping assembly 10, the
wafer table and outer chamber 30 of the chamber system may be coupled to a

20 positioning device, preferably an XY table. The wafer table 34 may be
coupled to a Y stage 36 of the XY table whereas the outer chamber 30 may

{ be coupled to an X stage 38 of the XY table. Since the wafer table 34 is
slidable with respect to the outer chamber 30 in the Y direction along a first
axis, the Y stage 36 may determine the extent to which the wafer table 34 is

25 retracted into the outer chamber 30. This, together with movement of the X
stage 38 along a second axis perpendicular to the first axis, allows access by
the relatively fixed bumping assembly 10 to every semiconductor device on
the wafer 18.

30 A typical stud bumping process may now be described. The process starts
with the wafer table 34 in an open position so that the whole wafer is exposed.
The wafer table 34 is heated to a temperature of between 200°C and 300°C to
prepare the wafer 18 for bumping. The Y and X stages 36, 38 of the XY table



waf er table and outer chanber 30 of the chanber system may be coupled to a
20 positioning device, preferably an XY table. The wafer table 34 may be
coupled to a Y stage 36 of the XY table whereas the outer chanber 30 nay be
coupled to an X stage 38 of the XY tablel-Since the wafer table 34 is
slidable with respect to the outer chanber 30 in the Y direction along a

first axis, the.Y stage determ ne the tent to which the fer
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20 also blow the inert gas to and beyond the bunping site 23 to protect the
- bunmped studs both under the shroud 20 and inside the bunping site 23. After
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wafer table 34 is moved into the outer chamber 30 (and inner chamber 40) to
15 protect them from the atmosphere. The next row of dice in the next Y position
is then bumped in sequence by movement in the X direction. This process
will be continued until all rows of dice in the wafer array 18 are bumped. The
whole wafer 18 is then slid into the outer chamber 30 (and inner chamber 40).
The gas supply for continuously supplying an inert gas into the inner chamber
20 40 of the chamber system is required as the wafer 18 is still hot and the

finished copper studs should not be exposed to oxygen.

Figure 5 is an isometric view of the apparatus of figures 3 and 4 with an open
outer chamber cover 32 revealing a removable inner chamber 40. The inner
25 chamber 40 is removable from the outer chamber 30 and another inner
chamber may be put in its place for conducting stud bumping on another
wafer. The usefulness of the removable inner chamber 40 lies in the fact that
the wafers 18 are heated to high temperatures during bumping, and therefore,
the copper stud bumps on the wafer 18 are still susceptible to oxidation until
30 the wafer 18 cools sufficiently. Containing the wafer 18 inside an enclosed
inner chamber 40 prevents exposure of the wafer 18 to the atmosphere until it
has cooled sufficiently. The removal of the inner chamber 40 allows another

wafer to be bumped while a completed wafer 18 is allowed time to cool.



wafer table 34 is noved into the outer chanber 30 (and inner chanber 40) to
15 protect themfromthe atnosphere. The next row of dice in the next Y
position is then bunped in sequence by novenent in the X direction. This
process wll be continued until all rowg_of dice in the wafer array 18 are
bunped. The whole wafer 18 is then slid into the outer chanber 30 (and

I nner chanber 40). The gas supply for continuously supplying an inert gas
into the inner chanber 20 40 of the chanber systemis required as the wafer

18 is still_hot and the finished copper, studs should not be exposed to
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fully retracted. The wafer table 34 may be fully extended to expose the whole

of the wafer 18 for bumping, or fully retracted to protect the heated wafer 18

15  from oxygen in the atmosphere. The removable part of the inner chamber 40
comprises the inner chamber cover 42 and top plate 35 (not including the
heater block) of the wafer table 34 for forming an enclosure around bumped

semiconductor devices of the wafer array 18.

20 Furthermore, in a preferred embodiment, the inner chamber cover 42 has a
number of gas nozzles on its inside surface to blow an inert gas into the inner
chamber 40 onto the wafer 18 when the wafer table 34 is retracted.
Preferably, the inner chamber cover 42 also has a recessed portion on its
inside surface to enable the inner chamber cover 42 to be dropped on top of

25 the top plate 35 before the inner chamber 40 is removed from the outer
chamber, such that the wafer 18 can be set inside the recessed portion for

closer protection.

Figure 7 is an isometric view of the removable inner chamber 40 from an
30 opposite end to that of figure 6 illustrating its detachable gas tubing
connectors 46. These connectors 46 are designed to receive detachable
tubing (not shown) that are attached to outside gas sources and detachably

connectable to the inner chamber 40 to introduce an inert gas into the inner



10 i nner chanber cover 42 with a bracket that allows the wafer table 34 to
slide relative to it. The wafer table 34, together with the inner chanber
cover 42, respectively forman enclosure for the wafer 18 when the wafer
table 34 is fully retracted. The wafer-@able 34 may be fully extended to
expose the whole of the wafer 18 for bunmping, or fully retracted to protect
the heated wafer 18 15 from oxygen in the atnosphere. The renovabl e part of
the i nner ehamber 44alurngripimeiag. tAementiened htheyeasen iseso fmtated bopnsl at e 35
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25 t he topfrphaie BHebehamberhd0 iomserbuwhpimgeof aOwaferr H8ninsde fitr bas thesnout er
chanber, such at the wafer 18 can, be set,nside the recgsse ortion for
closer  pr oPRRPIEIRC. AIGWHE $he dhadr PoambRr 49 5 diF cpmoved, Gacy g Susner
chanber 40chaREeRB0. SRnEMRP TSt GRInBET WitRtandthdr Wife? niay bbt&hgﬁfd g 1 ts
det achabl e gas tubing connectors 46. These connectors 46 are designed to
recei ve devatdrabeberdf), agdthetulingwopnettad tatke aewiohedchambet.si de gas
sources, and detachably connectable to the inner chanber 40 to introduce an
I nert s into the inner -9- chanber 40 during bunping. As nentioned, the

reason is posh&@l Bé Ushitetited tthat the\teseABEd fénbBEintenhtnet tieiifeioni | e

i nside the inner chanber 40. Therefore, there are preferably internal
tunnel s ( nproddesvaxidation prevention foficepper stisl/eumping or bipndiog during thert gas

to gas noz%vlh%?e OpprothSsiﬁgfhd%ttfd"kgt?rﬁ&ng to finished wafer transferring. The
apparatus can cater for wafers 18 of different diameter and is relatively easy

15 to operate, thereby promoting flexibility and savings in cost. By moving the
chamber system together with an XY table, a relatively compact apparatus

can be obtained. Therefore, a relatively smaller amount of inert gas is

required for the more compact apparatus. Further, machine idling time is

minimized because no time is needed to cool down the finished wafer or the

20 heater bock before removing it from the machine. The finished wafer can be
removed from the outer chamber 30 immediately after stud bumping is

completed, and another wafer can be processed.

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

fall within the spirit and scope of the above description.



5 of the inner chanber cover 42. The detachabl e tubing may be di sconnected
froman inner chanber 40 once bunping of a wafer 18 inside it has been
conpl eted, allowi ng the inner chanber 40 to be renoved fromthe outer
chanber 30. Another inner chanber w th_ggother wafer nay be put into the
outer chanmber 30, and the tubing connected to the new inner chanber. 10 It
shoul d be appreciated that the descri bed enbodi nent of the invention

provi des ogLAIMSIn prevention for copper stud bunmpi ng or bondi ng during the
whol e process from stud bunping to finished wafer transferring. The
apparatus can cater for wafers 18 of different dianeter and is relatively

easy 15 to4oper r mtin R n ay n L#.,Cost. By
novi ng the1' chaﬁggﬁréstggt gﬁqyt gg'(e?{ﬁﬂ r %oric%&ék@xyl%rﬁggedorg \rélel gﬁ‘lr\é/“eqyy (?:fz)npact
appar at us semiconeuctur aievises wWiltte anfoxidizatsde nedtatialy ebmpsigidg: er anount of inert
gas is _required for the nore conpact apparatus. Further, machine idling

tine i mininm 2AYMREANNRI 48ViCtre i s needed to cool down the finished wafer

or the 20 heate L i i r %};ﬁ i he..fini shed

waf er can be réncg’%gﬁ)%‘?%ﬁgggﬁﬁgpﬁcméﬁ?e@@ i?nmgrﬁa'{?g??/wa 'er stud

bunping is conplgasesiippinfbrsupplying aafirart gas inie tipe chaswed syStem;iamdent i on

descri bed herein is su c%ﬁi ble to var.i atjons, nodifi (iatié)ns and{or 25
o)

~addi tions ot her 2 fHRP? Speti PYRRATHI ot ﬁ’eﬁélao'a%‘? Pt 1914% B"Wder st ood
that the pp Fll d,ogzlsliHn§bH§i&¥ fable Dl \GerabVeP RS moDE! fHeC 3EhAESH or

addi ti ons whi fall wthin the spirit and scope of the above description.
-10- ClO\ MBevites fopmadunsping sitedntel thg chamber isystenbaftesbompingl ural ity of
sem conduct or devices with an oxidizable material, conprising: 5 a bunp
form ng devi ce;

2. Apparatus as claimed in claim 1, including an oxidation reduction

device for introducing a supply of inert gas to the bumping site.

15 3. Apparatus as claimed in claim 1 or claim 2, wherein the bumping site is

adjacent to an opening of the chamber system.

4. Apparatus as claimed in any one of the preceding claims, including a
shroud positioned around the bumping site for covering one or more bumped

20 semiconductor devices.

5. Apparatus as claimed in claim 4, wherein the shroud includes nozzles

for introducing a supply of inert gas onto the semiconductor devices.

25 6. Apparatus as claimed in any one of the preceding claims, wherein the
chamber system comprises an outer chamber, and an inner chamber that is
houseable within the outer chamber.

7. Apparatus as claimed in claim 6, wherein the inner chamber is

30 removable from the outer chamber.



a chanmber system adapted to house the seniconductor devices; a gas supply
for supplying an inert gas into the chanber system and a support table for
supporting the sem conductor devices during bunping, said support table
bei ng operative to nove the sem conduct@n - 10 devices froma bunping site
into the chanber system after bunping. 2. Apparatus as claimed in claiml1,
I ncl udi ng an oxi dation reduction device for introducing a supply of inert
gas to the8bunpApgaEa'tussasnﬁaimedApmim dswhereit diermﬂn@vameamer]crmmhﬂrai m 2,

wherein the bu It ] nt to of th rrber system
& hopar at SRTHOSRS At st A parifhist R subRe 1B gn dhasrighASY BavSTy

shroud pOSfdr'f@r'hﬁiﬁngﬁﬂéﬁ‘éloéJ}@ dround Bﬂnﬁjédesérﬁﬂ’coﬁét\!étbl' HGWQBQ or nore bunped
20 sem conduct or devices. 5. Apparatus as clainmed in claim4, wherein the

shroud includes nozzles for introducing a supply of inert gas onto the

o ecedithg o1 ai nebPaRdreRs JREERLABYR Zoc et b oY of Sudbe® atver.
and an i nngfe géraehgblyldoanetablé ey trRABher vhamber fd"r%rmgﬁrﬁ)aﬁh@éfbgés infto
Apparatus as clained in claim®6, wherein the inner ch is 30 renovabl e

fromthe omeemnehamberfr@marsexm@drw as claimed in claim7, wherein the
renovabl e i nner chanber conprises at |east a portion of the support tabl e
and an i nner chanber cover for form ng an encl osure around bunped

sem conductor dApparftus asTlaifERinaang one dof the prdceding loiims/ wHereinathe 8,
i ncludi ng gas tubings that are detachably connectable to the i nner chanber
for brithgi pePrEit Fﬁfé?t's &aupledt te a pesitioping: deyietlat is qparaiivecia mays theour ce.

10. Appar a&bﬁp&?téﬂl@b%éﬂr&%ﬁs‘?ne of the preceding clains, wherein the

11. Apparatus as claimed in claim 10, wherein the chamber system is
coupled to a positioning device that is operative to move the chamber system

15  along a second axis perpendicular to the first axis.

12. Apparatus as claimed in any one of the preceding claims, wherein the
bump forming device is an ultrasonic wire bonder.

20 13. Apparatus as claimed in any one of the preceding claims, wherein the
semiconductor devices are comprised in a semiconductor wafer and the

support table is a wafer table.

14. Method for forming conductive bumps on a plurality of semiconductor
25 devices with an oxidizable material, comprising the steps of:
providing a support table for supporting the semiconductor devices;
forming bumps on the semiconductor devices on the support table at a
bumping site; and
moving the semiconductor devices from the bumping site into a
30 chamber system after bumping while supplying an inert gas into the chamber

system.



10 support table is coupled to a positioning device that is operative to
nove the support table along a first axis. 11. Apparatus as clained in
claim 10, wherein the chanber systemis coupled to a positioning device
that is operative to nove the chanber sy2tem 15 along a second axis
perpendicular to the first axis. 12. Apparatus as clainmed in any one of the
preceding clains, wherein the unp forninq device is an ultrasonic wre

t bunp, . [ .
bonder. 20123. Methad@ssclained dngaim {4aifCledivgosurming: BeEdga% telthens,
wherein th ) q i£es are conprised in a sem conductor wafer
Kum ﬂg%% We I@Buﬁ!‘ﬁ?’ & mp

and the supp a warer table. 14. Method for forning conductive
bunps on a plurality of sem conductor 25 devices with an oxidizable

mat eri al , rising the steps of: providjin S ort table for supportin
the sem coffduct MUK A8 Simeddp iaiaT BRp i TthVHSIRIN N RHITBINGRIR Bos. on
t he suppor Lq; i L Lei ving the sem conductor devices
from tEﬂg b%c#%é@t‘mﬁo?én épeHHHagifﬂ%éh i ng?‘wstgﬁ’\. g

Ing site into chanber® system after bunping while
supplying an inert gas into the chanber system -12- 15. Method as cl ai ned

i laim 14, i di | yi. i t .to th | ite . duri
ot o 187, \aGRESs SR ASISH of Bt 145 185BRI B b ONBD i o
site is 5aa@h@@antarél%mhep%gnﬂn@fsi{éﬁqop%mihgswbe,@sk thbre '\/S&@gedas

claimed in any one of claims 14 to 16, including positioning a roud

around t hesémipondyctor devices. covering one or nore bunped seni conduct or
devi &% 10

{ 18. Method as claimed in claim 17, including supplying an inert gas onto

the semiconductor devices from the shroud.

19. Method as claimed in any one of claims 14 to 18, wherein the chamber
15 system comprises an outer chamber, and a removable inner chamber that is

houseable within the outer chamber.

20. Method as claimed in claim 19, including bringing an inert gas into the
inner chamber from a detachable external source.

20
21. Method as claimed in claim 19 or claim 20, including forming an
enclosure with the removable inner chamber for housing bumped

semiconductor devices before removing the inner chamber.

25 22. Method as claimed in any one of claims 14 to 23, including moving the

support table along a first axis.

23. Method as claimed in claim 22, further including moving the chamber
system along a second axis perpendicular to the first axis.

30
24. Method as claimed in any one of claims 14 to 23, wherein bumps are

formed on the semiconductor devices with an ultrasonic wire bonder.



18. Method as clained in claim17, including supplying an inert gas onto

- the sem conduct or devices fromthe shroud. 19. Method as clainmed in any one
of clainms 14 to 18, wherein the chanber 15 system conprises an outer
chanmber, and a renovabl e i nner chanber-tiBat is houseable within the outer
chanber. 20. Method as clained in claim19, including bringing an inert gas
into the inner chanber from a detachabl e external source. 20 21. Method as
cl ai med i n2%l ai Methodrag|aimez inj any e Pff elpimpglanto @dc| wberein viheh t he
renovabl e e S r i fore
removi ng t éemﬁ?rrl](edp E%E é‘r% ifes %glé é&&ﬂ@%ﬁ@ﬁﬂas c a&%gﬂﬁfrﬁ)?awg?e\énéﬁ%fagl ains 14
to 23, mctmgbdrgtamyigﬁgmtabmport table along a first axis. 23. Method as
claimed in claim22, further including moving the chanber systemalong a
second axi s per pendl cular to the first axis. 30 24. Method as clainmed in any
one of clainms 14 to 23, wherein bunps are formed on the sem conductor
devices with an ultrasonic wire bonder. -13- 25. Method as clained in any
one of clainms 14 to 24, wherein the sem conductor devices are conprised in
a sem conductor wafer and the support table is a wafer table.





