-1- SYSTEM FOR REDUCI NG OXI DATI ON OF ELECTRONI C DEVI CES Field of the

I nvention 5 The invention relates to an apparatus and nethod to m nim ze

oxi dation of electronic devices nade fromcertain reactive netals, such as
| eadf ranes or other carriers, during sem conductor package assenbly
processes. The invention is particularly applicable to ultrasonic wire
bonding in relation to the 10 use of copper or copper alloy |eadfranes,
although it is capable of wider applicatirdn. Background and Prior Art 15
Sem conduct or | eadfranmes serve as substrates for the manufacture of certain
sem conduct or packages. Conventionally, |eadfranes are made fromiron

all oys. However, with an increasing demand for higher performance
mniaturized packgYSTEMFOR REDUCING OXIDAHON OFELEGCTRONIC DEVIGESAl | 0y

| eadf ranes are finding 1 ncreasing applications 1n sem conductor packages. 20
These | eadfranes are found to be nore attractive than iron alloy | eadfranes
due to factorsFﬁﬁng@@|ﬁ@;ﬁ%ﬁ heat dissipation, ease of processing and cost.
On the other han I'sadvant age of copper alloy is that it is prone to
oxi dation (be. |t reacts wi th oxygen to produce copper OX|de) when exposed

to oxygen int e e oxygen
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Background and Prior Art

15  Semiconductor leadframes serve as substrates for the manufacture of certain
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.

20 These leadframes are found to be more attractive than iron alloy leadframes
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

25 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
30 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 io generate mechanical vibration

energy with an external pressure force to bind the wire to the die and



done by using an ultrasonic transducer to generate mechanical vibration
energy with an external pressure force to bind the wire to the die and - 2-

| eadf rane surfaces. However, heat generated during the process may oxidize
the surface of the |leadfranme, |leading to non-stick or unreliability of the
bond. Oxidation during the w re-bonding process should thus be arrested or
reduced. 5 A typical wire bonder uses a wi ndow cl anp, which is usually
rectangular in design, to clanp a |leadfrade securely to a top plate. An

i ndustry practice for protecting |eadframes fromoxidation is to introduce
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i ntroducing nitrogen gas is to | ocate one or nore nozzles next to the
bonding aref to blow nitrogen gas into the bonding area. (Figure 1) The
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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. (Figure 1) The
nitrogen in the environment around the bonding area would tend to inhibit
oxidation reaction of the leadframe at the high bonding temperatures.
20 However, the use of nozzles creates a negative pressure around the region of
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.

25 An example of such a method is disclosed in US patent number 5,265,788
entitled, “Bonding Machine with Oxidization Preventive Means”, The oxidation
preventive assembly described is made up of two pipes installed on a bonding
stage. The two pipes are formed with gas discharge holes and their terminal
ends are closed by a block to prevent a back-flow of the gas supplied into the

30 pipes. Thus, a uniform gas atmosphere is created around the workpiece
which is placed on the bonding stage, preventing oxidation of the workpiece.
Nevertheless, due to the negative pressure around the gas discharge holes
as explained above, oxygen will consequently be drawn in from the

atmosphere so that the effectiveness of the assembly is reduced.



preventive assenbly described is nade up of two pipes installed on a bonding
stage. The two pipes are fornmed with gas discharge holes and their term nal
ends are closed by a block to prevent a back-flow of the gas supplied into
the 30 pipes. Thus, a uniform gas atnosphere is created around the workpi ece
which is placed on the bonding stage, preventing oxidation of the workpiece.
Nevert hel ess, due to the negative pressure around the gas di scharge hol es

as expl ai ned above, oxygen will consequentPBy be drawn in fromthe

at nosphere so that the effectiveness of the assenbly is reduced. -3- Another
met hod of introducing nitrogen gas is to have one or nore gas bl ower

outlets in a top plate on which the |leadfrane rests for the gas to be
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t hr ough- hol es, the nmethod is not effective. Athird nethod is to use a
novabl e cover together with the first nmethod and/or the second nethod
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However, the addvgernin tfe aihtadgidrawnde theyopenipgs sad wnixed pathideitrogen gas,

reducing its effectiveness. Furthermore, it should be appreciated that such a
method only works where the surface of the leadframe itself has through-
15 holes to allow gas to enter the bonding area inside the wire clamp. If there

are no such through-holes, the method is not effective.

A third method is to use a movable cover together with the first method and/or
the second method (Figure 3), its purpose being to prevent as far as possible
20 nitrogen gas from escaping from the bonding area. The movable cover has a
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
25 the leadframe as it is being bonded, and makes the bond area inaccessible
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.

30 Summary of the Invention

It is thus an object of the invention is to seek to minimize the formation of a
negative pressure around the gas outlets introducing an inert gas onto a

semiconductor device during bonding.



(specifically, the bond head of the wire bonder) affects the bonding
performance of the nmachine. The cover will also block an operator's view of
25 the leadfrane as it is being bonded, and nakes the bond area inaccessible
when, for exanple, a bond wire breaks. The cover size is also too | arge when
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 rame. 30 Summary of the Invention It -ids thus an object of the invention
is to seek to mnimze the formation of a negative pressure around the gas
outlets introducing an inert gas onto a sem conductor device during

bondi ng. -4- According to a first aspect of the invention, there is provided
a systemfor peducingty ftat h§pecdiof ahs aichaos Utk iFprividedcangYsicsh Mer 2

hol di ng device for securing the sem conductor device to a platform
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sem conduct or device where it is to be heated for providing access 15
thereto; providing a cavity coupled to the opening; supplying a relatively
inert gas 1Pnt AccREingA 2 pecaithirgreshehihednvaptioRctheiReisiproded 8 melod i ng
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whi ch il ustr atsecaing dheosfiniepnductor device to a platform with a holding device

including an opening; positioning the opening of the holding device over an
area of the semiconductor device where it is to be heated for providing access
15 thereto; providing a cavity coupled to the opening; supplying a relatively inert
gas into the cavity; and transmitting the inert gas to the opening through the

cavity.

It would be convenient hereinafter to describe the invention in greater detail

20 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.

25  Brief Description of the drawings

Examples of a system and method in accordance with the invention will now

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

30 Figure 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;



of the invention. The particularity of the drawi ngs and the rel ated
description is not to be understood as superseding the generality of the
broad identification of the invention as defined by the clains. 25 Brief
Description of the drawi ngs Exanpl es of a system and nethod in accordance
with the invention will now be described with reference to the acconpanying
drawi ngs, in which: 30 Figure 1 is a cross-sectional view of nitrogen gas
being introduced to a bonding area of a Fé@adfrane through a nozzle in a

wi ndow cl anp according to a first exanple of the prior art; -5- Figure 2 is
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bondi ng area f AGRYELGARA ﬁ‘ﬁ@@S?‘%ﬁ‘Hﬁ °f1”3)e Brr?rmr},d exanpl e of the prior art;
Figure 4 is a cross-sectional view of a systemfor introducing nitrogen gas
into 10 a bondl ng area according to a first enbodi nent of the invention;
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gas into abo q&g{a ntion.
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drawi ngs, in whdehhird xampleof thergiorefterred to by i ke nunerals, figure 1 is
a cross-sectional view of a relatively inert gas, in this case nitrogen gas
(N2), being introduced to a bonding area 100 of a |eadfranme 104 through 20 a
nozzle 108 in &lwredQWaOdrasmsécmﬁnaiOﬁ@ﬂdfagy*stenﬁfof intsiduexg mitteenfgdshistopr i or

art. Adie 102 attached to th adframe 104 is | ocated substantially
central ly 1i)n éﬁi’%}%’fﬂ H§a Gy ﬁ@gamo‘ff% %m%%mfagofttgeé{megap%qng bonding to
take place to connect electrical contacts on the die 102 and the | eadfrane

104.
Figure 5 is a cross-sectional view of a system for introducing nitrogen gas into

a bonding area according to a second embodiment of the invention.

15 Detailed Description of the Preferred Embodiments

Referring to the drawings, in which like parts are referred to by like numerals,
figure 1 is a cross-sectional view of a relatively inert gas, in this case nitrogen
gas (N2), being introduced to a bonding area 100 of a leadframe 104 through

20 a nozzle 108 in a window clamp 106 according 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.

25 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,)

30 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.



25 As the wire bonding process is being perfornmed, nitrogen gas is punped

t hrough the nozzle 108 into the bonding area 100, to fill the environnment in
the bonding area with nitrogen gas, thereby protecting the |eadframe from
oxi dation during wire bonding. However, due to a nozzle effect, |ow pressure
will be created around the opening of the nozzle 108 such that oxygen (02)
30 fromthe atnosphere is drawn in and mxed with the nitrogen. As a result,
the effectiveness of punping nitrogen gasBi-nto the bonding area to prevent
oxidation is reduced. -6- Figure 2 is a cross-sectional view of nitrogen gas
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may be used to separately |ntroduce nltrogen gas to these portions 114. 15
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posed to the atmosphere. Thus, othe yb dt parately

introduce nitrogen gas to these portions 114.

15  Nevertheless, 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
effectiveness of the apparatus.

Figure 3 is a cross-sectional view of a movable cover 120 positioned over a

20 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

25 operation. The 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 nozzie inlets 112 leading to outlets in a top plate
110 as well as secondary gas inlets 116.

30
Figure 4 is a cross-sectional view of a system 10 for introducing a relatively
inert gas such as nitrogen gas into an opening 17 leading to a bonding area
according to a first embodiment of the invention. A semiconductor device, in
the form of a leadframe 12 carrying a die 18, is placed onto a platform or top



pass through the novabl e cover 120. A flane-off device 126 generates an

el ectrical spark to forma ball bond when perform ng the wre bonding 25
operation. The novabl e cover 120 is nounted on a bond-head of a wire bonder
so as to nove together with the bond head. An optical device 128 is used
for Pattern Recognition (PR). Nitrogen gas nmay be introduced to the bonding
area 100 through nozzle inlets 112 |leading to outlets in a top plate 110 as
wel | as secondary gas inlets 116. 30 Figuré-4 is a cross-sectional view of a
system 10 for introducing a relatively inert gas such as nltrogen gas into
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on a top surf aeadiel. t he wi ndow clanp 16 to cover the cavity 22 and to limt
its exposgre to the general atnosphere containing oxygen (02). The cover
may 15 als Ohe used to divert the nitrogen gas to the opening 17, as

descri bed bel ovwhe window clamp 16 is fabricated with a cavity 22 coupled to the opening 17
and an outlet connects the cavity 22 to the opening 17. A cover 20 is used on
a top surface of the window clamp 16 to cover the cavity 22 and to limit its
exposure to the general atmosphere containing oxygen (O2). The cover may

15  also be used to divert the nitrogen gas to the opening 17, as described below.

The window clamp 16 also includes a number of conduits 24 inside it for
diverting nitrogen gas into the cavity 22. They are arranged such that
nitrogen gas is transmitted into the opening 17 after passing through the

20 cavity 22. The nitrogen gas is fed via gas inlets 26 in the window clamp 16
leading from a gas supply outside the window clamp 16. The gas inlets 26,
cavity 22 and opening 17 are in fluid communication with one another. It is
preferable that the supply of nitrogen by the conduits 24 is directed away from
the outlet connecting the cavity 22 and the opening 17. Therefore, the

25 nitrogen is not blowing directly into the opening 17 so as to reduce negative
pressure that may be created around the leadframe 12. In this design, the
supply of nitrogen is directed at the cover 20, which then diverts nitrogen into
the opening 17. In the illustrated design, the cavity 22 has a substantially
larger cross-sectional area than the conduits 24, in order to reduce the

30 pressure of nitrogen gas introduced into the opening 17 from the cavity 22, as
compared to the pressure of nitrogen gas introduced into the cavity 22 from
the conduits 24.



The wi ndow cl anp 16 al so includes a nunber of conduits 24 inside it for
diverting nitrogen gas into the cavity 22. They are arranged such that
nitrogen gas is transmtted into the opening 17 after passing through the 20
cavity 22. The nitrogen gas is fed via gas inlets 26 in the w ndow clanp 16
| eading froma gas supply outside the wi ndow clanp 16. The gas inlets 26,
cavity 22 and opening 17 are in fluid conmunication with one another. It is
preferable that the supply of nitrogen by -tde conduits 24 is directed away
from the outlet connecting the cavity 22 and the opening 17. Therefore, the
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opening 17 so that t hese parts of the leadfrane 12 are protected from
oxidation. At an end of t ace 28 renote from the bondi ng area 17, the
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17. It has been found that this effectively reduces negative pressure around

the outlet region where nitrogen gas is introduced into the opening 17 and
15 therefore the bonding area, whereas the conduits 24 which may give rise to
negative pressure are situated further away from the general atmosphere. In
turn, the effectiveness of the nitrogen gas to prevent oxidation of the
leadframe 12 during wire bonding is increased since the problem of oxygen
gas being mixed with nitrogen gas is obviated.
20
Figure 5 is a cross-sectional view of a system 30 for introducing nitrogen gas
into an opening 17 leading to a bonding area according to a second
embodiment of the invention. In this embodiment, the leadframe 12 is again
placed on top of a top plate 32 and a window clamp 34 is clamped onto the
25 leadframe 12 to secure it. A die 18 and part of the leadframe 12 are exposed
in a bonding area for wire bonding. However, the difference with the first
embodiment is that nitrogen gas is introduced from gas channels 36 formed in
the top plate 32. The gas channels 36 are connected to a nitrogen gas
supply. In order to utilize this embodiment, the leadframe 12 should
30 preferably have through-holes ailowing nitrogen gas to flow from the top plate
32 to a top or bonding surface of the leadframe 12.

The window clamp 34 according to this embodiment is also formed with a
cavity 22 coupled to the opening 17 leading to the bonding area. Gas



17. 1t has been found that this effectively reduces negative pressure around
the outlet region where nitrogen gas is introduced into the opening 17 and
15 therefore the bonding area, whereas the conduits 24 which may give rise
to negative pressure are situated further away fromthe general atnosphere.
In turn, the effectiveness of the nitrogen gas to prevent oxidation of the
| eadframe 12 during wire bonding is increased since the probl em of oxygen
gas being mixed with nitrogen gas is obviat%ed. 20 Figure 5 is a
cross-sectional view of a system 30 for introducing nitrogen gas into an

opening 17 | eadin d|n Lea, accor 0 a.. ond e nt of
the i nvention. Pﬂ&f{??sf@ c%mﬁgﬁ'f he[W@dP@’Cg gnateA' Ifﬁd' 36’&? fav! I%c Mon top
of a top plate vithirathd mnmwmmplam@caﬁ izamo@tﬁ/eeéa Byrah@vaszt)q:aéﬁerdane 12
to secure it. Adie 18 and part of the leadframe 12 are exposed in a

bondi ng area f &NewhteetoB@HEf?F@O thewingpw dlafap diTihees isr Bollgw APagee28 at the
embodi ment 1S tRRbmNbiAEest taasmraow 4 sackethvie8" @%ﬁ&lﬁp%@ 3@ a‘nfar med in

the top plate 32. The gas channels 36 are connecte toant
supply. I n érddhpe tap Dlﬁiel B2 er tphatiorenb b spage 28 mecowmchmethgzom &IT 30

preferably hav Sinal Lk gyg r top
plate 32 to a {c')-%éeg]lrj E é'ﬁgthguégmggg% I% h.’:‘(?fs’éé%ﬁn&h&hzfz 9@3}'{@ W cl anp
34 according t@jlstmme@mdmmdaﬁhe hosudmgsayeécamiembemngﬂa ascwll by 1€ tothel ed to
t he opening 17 | eading to,the bondi - conduits 24 are forned
1 the i ndow GEBRER SAOBRATHEURGeRE WM JETP 4 A1 SRR Fhe. w ndow
clanp 34. The cavity 22 is covered by a cover 20 placed over the top
surface of the wi ndow clanp. There is_ a hollow space 28 at _the bottom

surface of 0he SAMRIGHRE AitPasn gas diskibisdetonaide fhe PRAYNg 4l Tafiews; dirfietivt op
plate 32 or pl %ﬁﬂ‘oﬁﬁmto Tﬁl@og@rﬂﬁﬁ 178 S&nE‘B?rt‘l?&hﬁn%gbﬁ gtza@ﬁs q’&?fl‘ir&ﬁbhlt?'ne gd¥ trogen
gas fromthe gas channel s into the space
conduits 24 linking the cawty 22 and the space 28 into the cawty 22. From
the cavity 22, the nitfrogen gas is transmitted towards the opening 17 and
bonding area.
15
The first and second embodiments may be used in combination so that
nitrogen gas is introduced both via the window clamp 16 as well as the top
plate 14 simultaneously. The various approaches as described in the
preferred embodiments aid in reducing oxidation for a longer time as

20 compared to the prior art.

! Using the above embodiments of the invention, it was found that the problem
of negative pressure around the bonding area due to gas nozzles or conduits
supplying nitrogen gas was alleviated. Therefore, the ability of the system to

25 reduce the oxidation of the devices being bonded was noticeably improved.

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
30 fall within the spirit and scope of the above description.



di stributed towards the bonding area and opening 17 as well as lead to the
general atnosphere outside the wi ndow clanp 34 at an opposite end. 10 Sone
of the nitrogen gas distributed towards the opening 17 flows directly
through to the opening 17. Some of the nitrogen gas is |ed through the gas
conduits 24 linking the cavity 22 and the space 28 into the cavity 22. From
the cavity 22, the nitrogen gas is transmtted towards the opening 17 and
bondi ng area. 15 The first and second enbd8i-nents may be used in comnbination
so that nitrogen gas is introduced both via the window clanp 16 as well as
the top plat irul t aneously. The vari ous approaches as described in the
preferred enb s aid in reducing oxidation for a longer tinme as 20
conpared to the prior art. Using the above enbodi nents of the invention, it

was found that, the problem of negative pressure around the bondi ng area due
Lo gas nozzl eshor  ChRGETLOT CHUBRG BHYeRT Y SHMGAE IS SRR
Therefore, the abilg hyldg ideeice YRl ef8chinga &l d@meh foroted 3émRBnalictbhe

devi ces bei ng bonded was nhotice roved. The invention described

. ably inproved. . |
herein is suscégyigesoe plgtioranithe heldng dayinerineluding 28 apganerProWdiRtEcsnss ot her
than those spegjfi ; i Ithe | nSss & i t he
i nvention incl dégﬁﬁlhgéﬁﬁﬁ&ég?%\?@%g,tﬁ?rggrintcﬁggﬁtgns é‘%d'?ggbg@%%ﬁdbns whi ch
30 fall within the tephpidingaeliceciopbernhcluting sbeover,dbs covartdefining-alBello@L Al MS:

1. A system fo&epﬁt?‘fio%%iéﬁg?oﬂé&eqﬁﬂ 9% of%fen%gsem conductor device conprising: a
0 ur a ramg’

hol di ng devi ce Sec ["ea for the sem conductor 5 device to
a platform the holalgagirdevindrid oeinodinivatiam wiihethie ngavity and dhe @pagiagSsr by a
bondi ng toﬁ to an area where. the sem conductor device is to be heated; the
hol di ng de SH‘H?B‘L"?%? "SIANENERE 98StYEr , the cover defining a hol | ow

the holding device further defining a conduit connecting the gas inlet
and hollow cavity, the conduit having a smaller cross-sectional area than the
cavity, the conduit for transmitting the inert gas to the opening through the
cavity.

15

2. A system as claimed in claim 1, wherein the cavity is configured such
that the inert gas supplied to the cavity is directed away from an outlet
connecting the cavity to the opening.

20 3. A system as claimed in claim 1 and claim 2, wherein the gas inlet is

formed in the holding device.

4, A system as claimed in any one of the preceding claims, wherein the
gas inlet is formed in the platform.

25
5. A system as claimed in any one of the preceding claims, wherein a
space is defined between the holding device and the platform for receiving the
inert gas from the gas inlet and for distributing the inert gas over a surface of
the electronic device.

30
6. A system as claimed in claim 5, wherein the space is connected to the
said opening for distributing an amount of the inert gas directly from the space
to the opening.



cavity located adjacent to the opening; a gas inlet in fluid communication
with the cavity and the opening for 10 supplying a relatively inert gas;
and the hol di ng device further defining a conduit connecting the gas inlet
and holl ow cavity, the conduit having a smaller cross-sectional area than
the cavity, the conduit for transmtting the inert gas to the opening
through the cavity. 15 2. A system as clqined inclaiml, wherein the
cavity is configured such that the inerf 6&5 supplied to the cavity is
directed away froman outlet connecting the cavity to the opening. 20 3. A
systemas clained in claiml1l and claim2, wherein the gas inlet is forned
in the holding device. 4. A systemas clainmed in any one of the preceding

cl ai ns, whereif thé sypgmiasicaimed in glaire§ drelaimd, pihergio the C(ZBiUB."nBS Bgst em as
clainmed in any e i i i 0. i i,ned

bet ween t he ho‘faﬁﬂﬁé‘ﬂéé@‘?%%%ﬁ@%@&??ﬁ@%%%?@%@ﬁ i%aff e tﬁ? g;geﬁe gas
fromthe gas itolte¢ cavity. for distributing the inert gas over a surface of the
el ectronic device. 30 6. A systemas clainmed in claim5, wherein the space
is connected to the said opening for distributing an anount of the inert
gas directly fromthe space to the opening. -11- 7. A systemas clained in
claim5 or claim6, wherein the conduit links the cavity and the space and
channel s an anount of the inert gas fromthe space to the cavity.



