SM 2 However, heat generated during the process may oxidize the ﬂﬂrwsem
the |l|eadfranme, leading to non-stick or unreliability of the bond. Oxidation
during the wre-bonding process should thus be arrested or reduced. 5 A
typi cal wire bonder uses a w ndow clanp, which is usually rectangular in
design, to clanp a leadframe securely to a top plate. An industry practice
for protecting leadframes fromoxidatign_is to introduce | arge amounts of a
relatively inert gas, usually nitrogen gas, to the | eadfrane. Various
apparatus have been used to do this. In a typical apparatus, an area of the
leadframe is 10 covered APRARADUSANID MEﬂEHODaTm PREVENTt hus rel atively

wel | -protected from oxid I6 H\L@ide the body of the

wi ndow clanp as a bondin posed to the

at nosphere, and is nost vul nerabl e to oxidation. 15 One nethod of
introducing nitrogen gas is to |locate one or nore nozzles next to the

bondi ng ar eaEl%‘lQE@@_EﬁD‘_QQen gas into the bonding area. (Fig. 1) The
nitrogen kn the environment around the bonding area would tend to inhibit
oxi dation reaction of the | eadframe at the high bonding tenperatures.

However , theTngenmntmz@Iagsd@@@te@pqah@g@nd weetiock & misimize oxidatior afegi on of
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10 although it is capable of wider application.

Background and Prior Art

Semiconductor leadframes serve as a substrate for the manufacture of certain
15 semiconductor packages. Conventionally, leadframes are made from iron
alloys. However, with an increasing demand for higher performance
miniaturized packages, more reactive metals, in particular copper alloy
leadframes are finding increasing applications in semiconductor packages.
These leadframes are found to be more attractive than iron alloy leadframes
20 due to factors such as better heat dissipation, ease of processing and cost. On
the other hand, the disadvantage of copper alloy is that it is prone to oxidation
(ie. it reacts with oxygen to produce copper oxide) when exposed to oxygen in
the air at high temperatures. Such oxidation results in oxygen forming weak
bonds with the atoms at the leadframe surface, and a layer of brittle and/or
25 poorly adhering oxides. Thus, oxidation introduces reliability problems for

microelectronic packages.

The problem of oxidation is particularly acute during wire-bonding in a typical
semiconductor packaging process, wherein conductive bonding wires are
30 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 bind the wire to the die and leadframe surfaces.



25 outlets in a top plate on which the | eadfranme rests for the gas to be

di scharged into the bonding area. (Fig. 2) This nethod has a disa n i
that it is difficult for a manufacturer to manufacture a top pl aggwm

many small holes as outlets for the nitrogen gas, bearing in mnd that the
surface of the top plate has to be substantially even to all ow w re-bondi ng
to be effectively performed 30 on it. This design also has the problem of
negative pressure being created around the outlets of the top plate. After
a while, the negative pressure causes oxygen -3 in the air to be drawn to

t he openi ngs Homaver, *edt \yehérated dodren trgaprocesslncayngxidize thefsuefate \oértess.

Furthernore, ,it,_should be recj.ated that suc t hod .onl r.ks where
the surface Eﬂ‘ad{rﬁg‘el' é%?d}fj'}gaﬁgﬁ?'f?lé%‘ OBHEreﬁﬂP'@%ﬁ-tﬁB&gt ooé'ﬁlaﬁw H8MN9t o enter
the bondi ng &fetiré-HBhéiAg phstedh SRo@H AL bd Arrédted er A¥duice@. such through- 5

hol es, the nethod is not effective. Athird nethod is to use a npvabl e cover

together with the first nmethod and/or the second nethod (Fig. 3), its

pur pose bein i ‘ f j it ing from
Phe bondi R ar 25 RHESorkfey LGS B WARER! ey, (AT AT IRy (esRroper

capi | | ary of dasigoni®i ¢igmmenieadirame ecurely tona dop hlate. bAndindigptayrpracticaofpever , the
addi tion of it r 0 AM T 0 r i T .~ he bond
head of the \%Fbrtga@, ndll er; g@?eﬁ?@ P%@?’Bmd?n‘g n’g@r"%’%ﬁg e 20 tnkus}e/ Orfra%hi ne.
The cover wi Irélatiledyinettagds, asualyerimoger gas;itewhefeadfrhmel edaliousrappasatus i s

bei ng bonded, _and makes th ond area.inaccessi ble 15 n, .f exanpl e, a
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| 10 covered by the body of the clamp and is thus relatively well-protected from
oxidation, leaving an opening inside the body of the window clamp as a
bonding area. The bonding area is exposed to the atmosphere, and is most

vulnerable to oxidation.

15  One method of introducing nitrogen gas is to locate one or more nozzles next
to the bonding area to blow nitrogen gas into the bonding area. (Fig. 1) The
nitrogen in the environment around the bonding area wcl)uld tend to inhibit
oxidation reaction of the leadframe at the high bonding temperatures.
However, the use of nozzles creates a negative pressure around the region of

20 the nozzle opening, sucking air towards the nozzle opening. After several
minutes, the effectiveness of the nozzle will be diminished due to the oxygen

drawn in from the atmosphere mixing with the nitrogen gas discharge.

Another method of introducing nitrogen gas is to have one or more gas blower
25 outlets in a top plate on which the leadframe rests for the gas to be discharged

into the bonding area. (Fig. 2) This method has a disadvantage in that it is

difficult for a manufacturer to manufacture a top plate with many small holes as

outlets for the nitrogen gas, bearing in mind that the surface of the top plate

has to be substantially even to allow wire-bonding to be effectively performed
30 onit.

This design also has the problem of negative pressure being created around

the outlets of the top plate. After a while, the negative pressure causes oxygen



there is a large bond area. Mreover, there is a risk of the wire clanp
hitting the noving cover when the wire clanp is noved up to rel ease a

| eadf rane. Sunmary of the Invention 20 Bearing in mnd the af orei‘dwﬁ 2005
probl ems wi th conventional nethods of introducing nitrogen gas to prevent
oxi dation of |eadframes during wire bonding operations, it is an object of
the present invention to seek to providegsan inproved apparatus and method
to introduce a relatively inert gas to the 25 bonding area to prevent

oxi dation of |eadframes. According to a first aspect of the invention there
i's provided antheppetocieidraivorto the epemihgsandriixiat with nitogen gas eetiucing itsdevi ce

when it is heated, conprisjng: (i, n area in which said, devi s to be
noat ed: 30 ( Bcivenges MEUREO TRy banowd bemmedatedtg ey ediad ok ot he
sai d area; wu#kﬁﬂhémha sl@@l’é@é'%f tHeSibadfeathé @Belfh8seitbudHinees o Widw lgat he i nert
gas is passed fromthe inlet nmeans to said area, whereby to protect the

el ectronic deenies thebending agea insigemtbos wirstGlamp. df thetwar fl*RgSlﬂQi‘ freudtond
aspect of 5t hq:] 5@\/&1@%%0&@5%@%&“ ded a nethod to prevent oxi datl on of
evi ce

an el ectronlc en it is heated, conprising introducing a relatively
inert gas through an inlet neans to the el ectronic device to protect it
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the second method (Fig. 3), its purpose being to prevent as far as possible
nitrogen gas from escaping from the bonding area. The movable cover has a
10 through-hole to allow a capillary of a bonding member to extend into the
bonding area. However, the addition of an additional part to the wire bonder
(specifically, the bond head of the wire bonder) affects the bonding
performance of the machine. The cover will also block an operator’'s view of
the leadframe as it is being bonded, and makes the bond area inaccessible
15 when, for example, a bond wire breaks. The cover size is also too large when
there is a large bond area. Moreover, there is a risk of the wire clamp hitting

the moving cover when the wire clamp is moved up to release a leadframe.

Summary of the Invention
20

Bearing in mind the aforesaid problems with conventional methods of

introducing nitrogen gas to prevent oxidation of leadframes during wire bonding
operations, it is an object of the present invention to seek to provide an
improved apparatus and method to introduce a relatively inert gas to the

25 Dbonding area to prevent oxidation of leadframes.

According to a first aspect of the invention there is provided an apparatus for
preventing oxidation of an electronic device when it is heated, comprising:
(i) an area in which said device is to be heated;
30 (i) inlet means adapted to supply a relatively inert gas to the said area;
and
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rel ated description is
of the broad identification
Brief description of the Drawings Fig. 1l4i.s a cross-sectional
nitrogen gas being introduced to a bonding 20 area of a | eadfrane through a
nozzle in a wi ndow clanp according to a first exanple of the prior a Fig. 2
is a cross-sectliibnal Rarevs gistriiution giamepidhinsighgvhieh thalinegdsasoistrassedndi ng
area through gas Ou?t]oﬁ]&e' iﬂle@rﬁé%‘?ms%%‘a?d ﬁ%faf whigke t'o??rgfercﬁiFﬁa 8eERLALENT 1O a
25 second exanple o I g. is a - a
novi ng cover positi deeidedvthe areaifmaooxidatioanp t o keep nitrogen gas inside the
bondi ng area from escaping according to
30 Fig. 4 is a cross-sectional view of a |ayer of porous material |ocated on
a w ndowscl agpording tot 4 adoer®l Aspecd @ the avvehtidro therd t @rovidedl @anéthoartdi ng to a

be convenient to hereinafter describe the invention in greater
reference to the acconpanying draw ngs which il |l ust ratgéomg m
enbodi ment of the invention. The particularity of the draw ngs an
not to be understood as superseding the generality
15 of the invention as defined by the clains.

vi ew of

e prior art; Cros

first enbodi nent of ,%e invention: and 5 Fig. 5 is.a cross-secti.onal

of a layer oPf§Y§Pbs

gas into a be@id0eingERIACEQIENEad BrréughesPinfet means to the electronic device
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to protect it from oxidation, wherein said gas is passed through a porous

~ distribution element prior to introduction to the electronic device.

It will be convenient to hereinafter 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.

Brief description of the Drawings

Fig. 1 is a cross-sectional view of nitrogen gas being introduced to a bonding
area of a leadframe through a nozzle in a window clamp according to a first
example of the prior art;

Fig. 2 is a cross-sectional view of nitrogen gas being introduced to the bonding
area through gas outlets in a top plate carrying a leadframe according to a

second example of the prior art;

Fig. 3 is a cross-sectional view of a moving cover positioned over a window
clamp to keep nitrogen gas inside the bonding area from escaping according to

a third example of the prior art;

Fig. 4 is a cross-sectional view of a layer of porous material located on a
window clamp to introduce nitrogen gas into a bonding area according to a first

embodiment of the invention; and

secti onal vi ew of

a third exanple of the prior art;
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enbodi ment of the invention. 5 Detailed description of the preferred

enbodi nent Referring to the drawings, in which |like parts are referred t y
like nunerals, Fig. 1 is a cross-sectional view of a relatively Aem

in this case ni trogen gas (N2), being introduced to a bonding area 100 of a
| eadf rame 104 through a 10 nozzle 108 in a wi ndow clanp 106 according to a
first exanple of the prior art. A die 182 attached to the |eadfrane 104 is
| ocat ed substantially centrally in an opening of the w ndow clanp 106 to
allow wire bonding to take place to connect electrical contacts on the die
102 and the F%mcﬁ‘ismos%ecﬂsﬁraAsieMef avila)erlmtbrpd'rong rpatedalslocated osi adop

per fornmed, I h the nozzl e into ondi ng
Prea 100, ¢ o 16 or@8tlick: wEHGRN ap inlend Coptite AFapeeetdlo S e "gas.

t her eby prot embroagnérheftr@adf/érama, from oxidation during wire bonding.
However, due to a nozzle effect, |low pressure wll be created around the
openi ng of the nozzle 108 such that oxygen (02) 20 fromthe atnosphere is
drawn in gndpgaire dekthbtioRfhd preéfred dabadifeat! t. the effectiveness of
punpi ng nitrogen gas 1nto the bonding area to prevent oxidation is reduced.
Fig. 2 is a cross-sectional view of ni trogen gas being introduced to the
bondi ng 25 r Eil&]ga rrying a

| eadf rane 10?%%8%?% ttr'?g o?%@@ gg@o exan% r?'??‘%ér%g?? g#'ﬂ'yé‘fg{‘&'q’?%ﬁé

desi gn, nitr &gl igaa crass- aentl@rmiwmdraonela@reelamnem@ase@dm@melmtrpgsrm this

desi gn 15, 20BEL FA8) RE TR/l (£Rbabiba DL Sog hea BRI Okl £201r ame

104 to all ow”ni and area 100.
10 nozzle 108 in a window clamp 106 accordrng to a first example of the prior art.

A die 102 attached to the leadframe 104 is located substantially centrally in an
opening of the window clamp 106 to allow wire bonding to take place to

connect electrical contacts on the die 102 and the leadframe 104.

15 As the wire bonding process is being performed, nitrogen gas is pumped
through the nozzle 108 into the bonding area 100, to fill the environment in the
bonding area with nitrogen gas, thereby protecting the leadframe from
oxidation during wire bonding. However, due to a nozzle effect, low pressure
will be created around the opening of the nozzle 108 such that oxygen (O>)

20 from the atmosphere is drawn in and mixed with the nitrogen. As a result, the
effectiveness of pumping nitrogen gas into the bonding area to prevent
oxidation is reduced.

Fig. 2 is a cross-sectional view of nitrogen gas being introduced to the bonding
25 area 100 through gas outlets 112 in a top plate 110 carrying a leadframe 104
according to a second example of the prior art. In this design, nitrogen gas is
introduced from below the leadframe 104, so this design is applicable generally
only if there are openings on the leadframe 104 to allow nitrogen gas to pass
through it and into the bonding area 100.
30
Besides blowing nitrogen gas into the bonding area 100, nitrogen gas may also
be blown through secondary outlets 116 to portions 114 of the leadframe 104

between the window clamp 106 and top plate 110 outside the bonding area



30 Besides blow ng nitrogen gas into the bonding area 100, nitrogen gas may
al so be blown through secondary outlets 116 to portions 114 of the

| eadfrane 104 between the w ndow clanp 106 and top plate 110 ou'ﬁ qﬂuﬁﬁ@mﬁ
bondi ng area 6 100, although these portions 114 are not critical because
they are less exposed to the atnosphere. Thus, other neans may be used to
separately introduce nitrogen gas to thegse portions 114. 5 Nevert hel ess,
the nozzle effect will also occur in this design so that oxygen is drawn to
the outlets and into the bonding area 100, thereby reducing the

ef fecti venesd08f altheugtpphesa wortigrsg114 are nofc cetiesl s@@“@ﬁaﬂqew@!ﬁ/ essa

movabl e cover, Ex@sﬁad%siﬁe' MEB%@ ‘"f‘hus'LOotM‘ér“Fﬁ%’nQ'n?éPbéQ:@eB% dgélgroge”

gas inside t K& ding area om éscapi ng according to a

of the pri or istraducd indragenaalsdo tiweserpottihs Hds a t hrough-hol e 122 to allow a
capillary 124 carrying bonding wire to pass through the novabl e cover 120.
A flanme-of f device 126 generates an electrical spark to forma ball bond

when per f @r niNegetthelevs, 'tRe hoagengfeep@ilicdis® Becutbhe tHib desigalEicethadvrygeh2e i s
nounted on a bond-heﬁd of a wire bonder sg as to nove together with the

bond head. AN itedheuflets apdginias ths ganding asaat K thﬁ@@%g’ﬁf’??‘ﬁﬂ PeR) .

Ni trogen gas difaytiepessbf ®Eppardt@s.t he bonding area 100 through nozzle
inlets 112 leading to outlets in a top plate 110 as well as secondary gas

inlets 116. 20
Fig. 3 is a cross-sectional view of a movable cover 120 positioned over a

10 window clamp 106 to keep nitrogen gas inside the bonding area 100 from
escaping according to a third example of the prior art. The movable cover 120
has a through-hole 122 to allow a capillary 124 carrying bonding wire to pass
through the movable cover 120. A flame-off device 126 generates an electrical
spark to form a ball bond when performing the wire bonding operation. The

15 movable cover 120 is mounted on a bond-head of a wire bonder so as to move
together with the bond head. An optical device 128 is used for Pattern
Recognition (PR). Nitrogen gas may be introduced to the bonding area 100
through nozzle inlets 112 leading to outlets in a top plate 110 as well as
secondary gas inlets 116.

20
Fig. 4 is a cross-sectional view of apparatus embodying the invention, which
comprises a porous distribution element in the form of a layer of porous
material 18 carried by as by being coupled to holding means for én electronic
device, which may be a copper alloy leadframe 14. The holding means may

25 be in the embodiment in the form of a window clamp 16. Relatively inert gas
such as nitrogen is introduced into a bonding area 10 of the leadframe 14 after
passing through the layer of porous material 18. A die 12 attached to the
leadframe 14 is exposed substantially centrally in an opening within the
window clamp 16. Nitrogen gas is pumped into the window clamp 16 through

30 inlet means in the form of a channel 20, but the window clamp 16 is modified
so that the porous material 18 is coupled to the window clamp 16 between the
channel 20 and the bonding area 10, so that the gas is passed through the

porous material 18 before being introduced into the bonding area 10.



Fig. 4 is a cross-sectional view of apparatus enbodying the invention, which
conprises a porous distribution elenent in the formof a |ayer oh %hﬁyi
material 18 carried by as by being coupled to hol ding neans for Hf 2005
el ectronic device, which may be a copper alloy |eadframe 14. The hol di ng
means nmay 25 be in the enbodinment in the formof a w ndow clanp 16.

Rel atively inert gas such as nitrogen i-§4 ntroduced into a bonding area 10
of the |leadfrane 14 after passing through the |ayer of porous material 18.

A die 12 attached to the |leadframe 14 is exposed substantially centrally in
an openi ng wi'tRi #VEREBGEVRIIRHAE ePvs materif) 18 Hﬁgﬁ‘%@eltﬁemﬁ‘ﬁﬁ@@ 2Ghepdt he

w ndow cl anp & bbﬂénﬁggil???g 8 3! Rkt F%?Fﬁt%ﬁgéh (Q);QE i§ Aol HxBr@eG&ﬂ?'bﬁ’étn&ﬂe?bUt the

wi ndow cl anp 16 is so t porous naterial 18’ is cou
t he wi ndow cloaenpa 1@ gerargedhan hithertchwhewr it Ithr@ddcem@tQ)ﬁmbofgilrw er@al’m SO that

the gas is pgas Q i t,y oduced
into the bongﬁ ﬁgs 3%%; ?cilg-fb @]Ei “)i%%%kfﬁ“ﬁ'@ Jé}\(fg%]t %gg*?&? BF gsf‘ﬁ'ge %'g) 8 th terial
18 i nt er n6di ag¢gioh heherbatheehitrdferarrhs tshmtrbdmhdngasatrme 1i® rics nobae Whneh ni trogen
gas is now nore even(h_g %%itrlbuted ? a, lar e areatr%en hitherto when it
i s i ntroduced HEDSYHENGIAIYE RIESRULS 18 .1urn; fhey \é"é??sﬁ& pireger 1gas
effectively redsegsntnegaitione oprtﬁésué@fra%ﬁ@WmEhww& b&dHisy ighagmfiddralyni t rogen
gas is introduced, as there is no nozzle whic creates such negative

pressure. | niRgieased §ace Mesroplpanatexygenigas baing 6136%’ Y;{é'% the B'tfﬁ%vélﬁ?
oxi dation of i§ heviheagdframe during wire bonding is significantly increased
si nce th%OprobI em of oxygen gas being m xed with the nitrogen gas

A suitable porous material is porous metal made from highly compressed metal
powder, such as stainless steel powder. An example is porous metal media

manufactured by Mott Corporation.

15 Fig. 5 is a cross-sectional view of a second embodiment of the invention,
comprising a distribution element of porous material 30 supported by as by
being coupled to a surface of a top plate 21 on which the leadframe 14 is
placed, to introduce nitrogen gas into a bonding area 10. The leadframe 14 is
clamped by a window clamp 16 onto the top plate 21. Nitrogen gas is blown

20 into the bonding area 10 via a gas inlet 24 made in the top plate 21. The top
plate 21 is modified such that the layer of porous material 30 in the form of a
layer thereof is coupled to the end of the gas inlet 24 at the surface of the top
plate 21 adjacent to the bonding area 10.

25 As in the previous embodiment, the porous material 30 distributes the nitrogen
gas more evenly and over a larger area to reduce the negative pressure which
might affect the effectiveness of the apparatus. Additionally, the porous
material may be designed such that the nitrogen gas is also distributed to the
portion of the leadframe 14 located between the window clamp 16 and the top

30 plate 21. This is to further protect portions of the leadframe 14 away from the
bonding area from oxidation. Furthermore, more nitrogen gas may be

introduced to the said portion via secondary gas inlets 26 in the top plate.



is obviated. 10 A suitable porous material is porous netal made from highly
conpressed netal powder, such as stainless steel powder. An exanple is
porous netal media nanufactured by Mott Corporation. 15 Fig. 5% ip
cross-sectional view of a second enbodi nent of the invention, ¢ ip §i Z%ﬂsa
di stribution el enment of porous material 30 supported by as by being coupled
to a surface of a top plate 21 on whichghe |eadfrane 14 is placed, to

i ntroduce nitrogen gas into a bonding area 10. The | eadfrane 14 is cl anped
by a window clanp 16 onto the top plate 21. Nitrogen gas is blown 20 into

t he bondi ng lawiélabe @ppregiaied dkati the eemibotimaatedéseribae in &g it suitable e t op

plate 21 is he form
of a |layer I?%de#rafenl‘o%d?ﬁH%gngpgép%m%%g&lgmﬁ Rg@ﬁ%ﬂ%ﬁsrm}o?jﬁ%@ Eg%a{)é]? e surface
of the top tpleater i2d theljbaaélng drea tl Bebitandy ngt laeealtéb]b if Aerdsare mot suehpr evi ous
enbodi nent, the. porou i stri bute he nitrogen gas nore evenly

and over a %) Sé?EQOWB'tFOQGﬁ@@S?‘ngRQdﬁ"?V@ essure which night affect

the effegti veness of the apparatus. Additionally, the porous material may

be designed such that the mtroapg gas is also distributed to the portion
of the | eadflt #ifealt2 h& gRPrEGalRg (BIhRE o Rfdtie CrarRStiYe eRPARENSIP 30 plate

21. This is figs.! 4T &ers praY al uBed.! EPendHg 'dhe theabbliéiiien L and Gl from t he

bondi ng area Trom oxidation. Furthernore, fore nitrogen gas may
i ntroduced tleadffame aiFwiriher.t theriwei embedioients nayake used tegelier ﬁuﬁfhéhf!top pl ate.

O Lu nitrogen gas is introduced both via the holding means or the window clamp 16

10 as well as the surface of the top plate 21 simultaneously to increase the
concentration of nitrogen in the bonding area. Thus, apparatus embodying the
invention provides nitrogen gas more effectively without creating negative
pressure in the bonding area 10 and prevents oxidation for a longer time as
compared to the prior art.

15
The invention described herein is susceptible to variations, modifications and/or
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.

20



9 CLAIM5 1 . An apparatus for preventing oxidation of an el ectronic device
when it is 5 heated on a surface, conprising: (i) an area in which the

el ectronic device is to be heated; (ii) an inlet adapted to suppl%awa 2008
relatively inert gas to the area; (iii) a porous distribution el enén '
t hrough which the inert gas is passed fromthe inlet to the area to protect
the electronic device in the area from 910 oxidation; and (iv) a holding
arrangenent operative to clanp the electronic device to the surface, the
porous distribution el enent being contained within the holding arrangenent.
15 2. An apparatus according to claim1l, wherein the inlet includes an inlet
channel adjacent to the area, the inlGtAWMSnnel having an end, and the
distribution elenent conprises a first |ayer of porous material at the end
of the inlet channel. 20 3. An apparatus according to claim?2, further

conprisingg a s ' t 4RO MHSM; t he
sum‘)ace ogi'vvni ﬁﬁ%ﬁgbﬁgét@{)%@é@n@gél ﬁ&ﬁdrﬁh&%@d@bz{ﬁ@% %%ggé)g‘%ﬁuégpgg%or di ng
t o any5onéeated ba gpswtadd, cgnmyrisings, wherein the 25 porous nateri al

Wherei n the medliapandd Wil e pEcopiade B R phpBestect ¢ "0 1o 1AM
(i) an inlet adapted to supply a relatively inert gas to the area;
(iif) a porous distribution element through which the inert gas is passed
from the inlet to the area to protect the electronic device in the area from
10 oxidation; and
(iv) a holding arrangement operative to clamp the electronic device to the
surface, the porous distribution element being contained within the holding

arrangement.

15 2. An apparatus according to claim 1, wherein the inlet includes an inlet
channel adjacent to the area, the inlet channel having an end, and the
distribution element comprises a first layer of porous material at the end of the

inlet channel.

20 3. An apparatus according to claim 2, further comprising a second layer of
porous material on at least a portion of the surface on which the electronic

device is placed.

4. An apparatus according to any one of the preceding claims, wherein the

25 porous material comprises a compressed metal powder.

5. An apparatus according to claim 4, wherein the metal powder is a

stainless steel powder.

30 6. An apparatus according to any one of the preceding claims, wherein the
area is dimensioned to receive a wire bonding machine for performing a wire

bonding operation on the electronic device.



30 6. An apparatus according to any one of 'the preceding clains, wherein the
area is dinensioned to receive a wre bonding nachine for performng a wire
bondi ng operation on the el ectronic device. -10 An appar at us accof i ptmn{,
claim6, wherein the inlet gas is nitrogen. 8. An apparatus accordlngg 0 any
one of the preceding clains, wherein the 5 electronic device is a copper
alloy leadfranme, and the area is dinensiqgned to receive the copper alloy

| eadf rane. 9. A nethod to prevent oxidation of an electronic device when it
is heated, the nethod conprising: 10 clanping the electronic device to a
surface using a holding arrangenment including a porous distribution

el enment; apd i nARhsBEra@istadcerding 6 lclaim rwhéram the ipldlyagns inittjerand to the
el ectronic device to protect the electronic device from oxidation by
passing the inert gas through the porous distribution elenent prior to

i ntroducti t h ic .. 15 deyi ' | ai
o uher oi ot he AMSIMTIANLACKT RS St §hpi ddne PrRERERS, SN g EnE ™
nmateri &g agrcwoanicetBvitBds ideppsoaNty $efiftams handahe ereang dimemdibnddh®

di stribution el enent being positioned at the end of 20 the channel where

the rel ati (egejve thereoppes allgydeadff@menannel . 11. A nethod according to claim
10, wherein at |east a portion of the surface on which the electronic
device is placed is provided with a second | ayer of porous nmaterial.

9. A method to prevent oxidation of an electronic device when it is heated,
the method comprising:
10 clamping the electronic device to a surface using a holding arrangement
including a porous distribution element; and
introducing a relatively inert gas through an inlet and to the electronic
device to protect the electronic device from oxidation by passing the inert gas
through the porous distribution element prior to introduction to the electronic

15 device.

10. A method according to claim 9, wherein the distribution element
comprises a first layer of porous material and wherein the inlet comprises a
channel having an end, the distribution element being positioned at the end of

20 the channel where the relatively inert gas exits the channel.

11. A method according to claim 10, wherein at least a portion of the surface
on which the electronic device is placed is provided with a second layer of

porous material.





