-1- CONDUI T FOR PREVENTI NG OXI DATI ON OF AN ELECTRONIC DEVICE 5 Field of the
invention The invention relates to an apparatus and nethod for preventing
oxi dation of an electronic device, such_as a sem conductor substrate,
during a sem conductor packagi ng process. In particular, the apparatus
includes a 10 conduit for conveyance of a substrate, such as copper alloy
substrate, whereby an inert gas is introduced into the conduit to inhibit
oxi dation of the substra, Sem conduct or
substrates serve as sub I eS e€t-tain  sem conduct or
packages onto which sem conductA)N EhECETRIDNIGl@IGEed circuit chips are
attached during packagi ng. Conventionally, substrates are made fromiron

al | oys. However, with an increasing demand for higher performance 20

m ni aturi zed prE&KSIARS inveRtienreactive nmetals, in particular copper alloy
substrates are finding increasing applications in sem conductor packages.
These substrates are found to be nore attractive than iron all oy substrates
due to factor $nsiiRnasen Rahiss o RpApralAEs aﬁalmho@?&epreverwng%&ﬁdt.ae grnd their
| ower cost. On the other hand, the disadvantage o Is that it
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typical sem sapuitats.or packagl ng process, wherein conductive bonding wres
are bonded to contact surfaces on a sem conductor die and a substrate to

Background and Prior Art

15
Semiconductor substrates serve as substrates for the manufacture of certain
semiconductor packages onto which semiconductor dice or integrated circuit
chips are attached during packaging. Conventionally, substrates are made
from iron alloys. However, with an increasing demand for higher performance

20 miniaturized packages, more reactive metals, in particular copper alloy
substrates are finding increasing applications in semiconductor packages.
These substrates are found to be more attractive than iron alloy substrates
due to factors such as better heat dissipation, ease of processing and their
lower cost. On the other hand, the disadvantage of copper alloy is that it is

25 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 substrate surface, and a
layer of brittle and/or poorly adhering oxides. Thus, oxidation introduces
reliability problems for semiconductor packages.

30
The problem of oxidation is particularly acute during wire-bonding in a typical
semiconductor packaging process, wherein conductive bonding wires are
bonded to contact surfaces on a semiconductor die and a substrate fo
establish electrical connections therebetween. In a wire-bonding machine, a



establish electrical connections therebetween. In a wre-bonding machi ne, a
-2- substrate may typically be introduced onto a heating plate first for
pre-bond heating. Thereafter, the subst_rgtue i s conveyed to a bonding area
to perform wre bonding. After wire-bonding, the substrate needs to be
conveyed out of the w re-bonding nachine. The substrate should typically be

pre-heat ed t osgbdtrate fiadi Ypicalp Be ahtrddRicha famt® aalkdating platechirbiofodipagbbid carri ed
out. Such pre-bond heati e acco;{rg)l i shed | aci ng the substrate on
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vibration energy with an external pressure force to bind the wire to the
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the substrate s not protected from oxygen 1n the atnosphere, Teading to
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wth reference to Figs. 1 & 2 he conventional heat-tunnel systemhas its
di'sadvant ages Unliabiiyigf thebendg. made. t he heat-tunnel conprises a work hol der
system tunnel cover and a pin indexer, each of which is designed for a

particul ar shape or size of substrate. |If a different substrate were to be
used, al | 15heApaintgstoppractiee dier pletedinatsubstratas fedm loxidation ihdo dtrodyed. As a

result, | Ongefar&@%ohhgeoij Qrélg'tﬁlew ﬂchgtais,O[]sually nitrogen gas, to the substrate.
The nitrogen gas will reduce the amount of oxygen in the immediate vicinity of
the substrate, and thus prevent oxidation of the substrate. Therefore, it is
preferable for the substrate to be channeled through a nitrogen-rich conduit
20  during the above processes.

One way this can be done is to build a so-called heat-tunnel wherein the
substrate is conveyed through an enclosed space filled with nitrogen gas,
such that exposure of the substrate to the atmosphere is minimized.
25 However, as will be explained in more detail with reference to Figs. 1 & 2, the
conventional heat-tunnel system has its disadvantages. As shown in Fig. 2,
the heat-tunnel comprises a work holder system, tunnel cover and a pin
indexer, each of which is designed for a particular shape or size of substrate.
If a different substrate were to be used, all the parts comprising the heat-
30 tunnel have to be changed. As a result, longer down-time in the production
line is incurred, and the changes demand repeated design effort and costs.
Skill is needed to reset the system mechanically. Moreover, the use of the
indexing pin to move the substrate through the heat-tunnel is inflexible, in that
different sizes of pins have to be used for different sizes of corresponding



line is incurred, and the changes demand repeated design effort and costs.
Skill is needed to reset the system nechanically. Mreover, the use of the
indexing pin to nove the substrate through_the heat-tunnel is inflexible, in
that different sizes of pins have to be used for different sizes of
correspondi ng -3- indexing holes on the substrates and a slot in the tunnel

cover al | ow ngdéging poles gromersubbtrites ahad abstotdp eotunnal eoviep alldting férgpin he
pitching distance of the  substrate in_question, 5 nmary of the |nvention
Theref ore. ; tMPLSHANGBAS P BF APREPHTIRLE Aficaltn, Bnteo ATH DN L BRHR CEGHE. of t he
above short cogim@sateoin duaetips.i or art and to provide an inproved conduit for
preventing oxidation of a substrate during a sem conductor manufacturing 10
process, especially in relation to a wire-bonding process. According to a

first aspegt anﬁﬂﬁybﬂﬁﬁﬂhhﬂﬂmnthefe is provided an apparatus for

preventing oxidation of an electronic device, conprising a substantially-
encl osed conduit having at |east one novabl e support defining a path through
15 which the Ni; G Vi r L : [ liet s

capabl o of i (eeeia kg SR AEITRAL RSt iR B ol B e (B ey ng
means adapt edabave simytopeniaged ofitheeplidreardapdtto grodelen iepraveshgondit foondui t ;

the conveyi ngtrevBaie’ sRaBRAL B Slpiite ‘GROE A il Ea TR paic "o°"
i ncl udes a@t upidcags, 23petiansinadafibett & wirglhdndinigheosassabl e support whereby the

size of the path is adjustable to suit different el ectronic devices.
According to a second aspect of the invention, there is provided a nethod

for preventi pgcstdindabiOfsPaspidt 6f Betifi@itition dErCE, préQidd bﬁlaagaﬁala% ®Feps of:
25 providing a substantially-enclosed conduit having at |east one novable
support def i nPYRyeatinghtidatipough aRnRIERIreNE @9\dea r eRMRTidRg, | & SURBlaNtiallvel ;

I ntroduci ng aghQbddd ¥HditHARING HdSast QEQ,ﬁéﬁb%%'ébﬁ &eﬁﬁiﬂggﬂ‘pﬁh%%h ity of
gas outlets; noving the el ectronic device along the conduit by engagenent
bet ween atZonwéiphnientiesteonimdeyipe eaetiavelng dlelty f gasr oullgs saraipedfng

introducing a relatively inert gas into the conduit, conveying means adapted to
engage and move the electronic device along the conduit; and an opening
along a portion of the conduit to allow engagement between the conveying
means and the electronic device; wherein the apparatus includes actuating

20 means adapted to shift the movable support whereby the size of the path is
adjustable to suit different electronic devices.

According to a second aspect of the invention, there is provided a method for
preventing oxidation of an electronic device, comprising the steps of:

25 providing a substantially-enclosed conduit having at least one movable
support defining a path through which the electronic device may travel;
introducing a relatively inert gas into the conduit through a plurality of gas
outlets; moving the electronic device along the conduit by engagement
between a conveying means and the electronic device through an opening

30 along a portion of the conduit; wherein different sizes of electronic devices
may be accommodated by actuating the movable support to adjust the size of
the path.



30 along a portion of the conduit; wherein different sizes of electronic
devices may be accommopdat ed by actuating the novabl e support to adjust the

size of the path. -4- It will be convenrgnt to hereinafter describe the
invention in greater detail by reference to the acconpanying draw ngs,
which illustrate one enbodi nent of the invention. The particularity of the

drawi ngs and fthal bel Rineenidas®er hdtkinaRed SesciBt the i@ntioWl @ gicatst dh&arﬁbfersedl ng
the generality of the broad identification 5 of the jnvention as defined by

the claims. feEnce& e prooawasyinpkawngs whish dlugirate ore ambodimentoly of a

heat -t unnel Ofyel iRGertiohOr THY bamé&raﬁysbf tr-?e uﬁavanger 856 tReefelidted MesMigtiongl the
heat -tunnel along section A-A o Ig. 3 1s a schematic plan | ayout

of various seBeflerpe wrdeastp%raéeﬁupﬁrseémdhe|gﬁgeralrarc¢frthe broag ideptificefeon at es a
conduit fog pBﬂﬁ@Wﬁde‘ﬁﬂoHé‘s%?héﬂ‘bﬂheaclaﬁHESt rate according to a preferred
t

enbodi nent of e invention; Fi IS a cross-sectional view of a conduit
along section A°-A" of Fig. 3in a 15 pre-bond site according to a
preferred enb n, Fig. 5is a cross-sectional view of a
bondi ng area PE&C” 'On&e[ IE) 'lh 8Fr g. 3 according to the preferred
enbodi ment of the invention; Fig. 6 is an illustration of a flow direction

f nit thin th bond sit d 20 Fi 7 i
Si do- i ow of T 55 SR MRS Agept el & B BiGafonat cd as B in Fig. 6,

showi ng t op ap@. bod herogicddond viciv of the Iheasiahenalonpiddtibah-AesFig. at i on of
t he preferred enbodinment 25 Fig. 1 is a plan view of a heat - tunnel 100 of

the prior artFi%Kdf 3 %Chéﬁlﬁt'ﬁﬂ%n fapoutcS LRk PRfIORS Oh 2dYRiFRISYiIFRTRANHIRY nachi ne.

An el ect T oni ¢ fRKineetat irteRsIrat & cdftduit Rr Reintify t&m%%n'o‘f Psascsrhté nsi de
the heat-tunnel, which is covered by a tunnel coVer A die (not shown)

has al r eady bée‘w!’d‘ngé@ﬁdmefﬁtfeﬂW@QM'@@B%?%'@V@JU@Hand the substrate 102 is
ready for wir g bondiNgosd BEcHRat view of a conduit along section A-A" of Fig. 3 in a

15 pre-bond site according to a preferred embodiment of the invention;
Fig. 5 is a cross-sectional view of a bonding area along section A-AZ of Fig. 3
according to the preferred embodiment of the invention;
Fig. 6 is an illustration of a flow direction of nitrogen gas within the conduit in
the pre-bond site; and

20 Fig. 7 is a side view of the system looking from its end designated as B in Fig.
6, showing top and bottom guide walis of the system.

Detailed description of the preferred embodiment

25
Fig. 1 is a plan view of a heat-tunnel 100 of the prior art, that is operable in
conjunction with a wire-bonding machine. An electronic device or substrate
102 to be wire-bonded is placed inside the heat-tunnel, which is covered by a
tunnel cover 104. A die (not shown) has aiready been attached to the

30 substrate 102 and the substrate 102 is ready for wire-bonding. The heat-
tunnel 100 reduces exposure of the substrate 102 to the atmosphere, as the
substrate 102 is being heated for the wire-bonding operation. In order to
move the substrate 102 along the heat tunnel 100, an indexing pin 106 is
extended into a hole formed in the substrate 102 through a siot 108 formed in



tunnel 100 reduces exposure of the substrate 102 to the atnosphere, as the
substrate 102 is being heated for the w re-bonding operation. In order to
nove the substrate 102 al ong the heat tunpel 100, an indexing pin 106 is
extended into a hole fornmed in the substrate 102 through a slot 108 forned
in -5- the tunnel cover 104. As the indexing pin 106 is noved, it pushes the
substrate 10Zhal mnget bevdrett4.t Unehe 1fexinbheine 106 ienmoysd)i inpuihés ite t he

tunnel cover 4 a 0 te | ocat i which 5 corresponds to a position
of a bond-ti pSlg’r? %Mﬂ?n% & fpRAt fnng! g@%di ng machine. That is the |ocation
where wire-bonding of the substrate 102 is carried out. Fig. 2 is a

Cross-secti onal vi ew of the heat-tunnel 100 al ongésectl on A-A 10 Fig. 1.

The subst r at eTheJ i$ 88 ORepiRAd 1RdR fhenbinpercoven 104 At Ropd- sﬁéﬂf@aH‘P" 9”|1Fh shaped
to forma @ep&ﬁ?e%peﬁdgrtotalrm)elngﬁosf hhGorRis {(h&t ehéwa) op tH®UGird- Bawa@ The

substrate 102 1s usually heate heating means when it is In unnel
to raise its meapeeat lnal lBrihQHQ‘FﬁsttOé)tWbﬁef‘dtfewhpﬂ@mﬂo@fdihﬁgwbﬁﬁétet iPhes cover
104 covers t&]er ?@E gi tunnel, and an indexing pin 106 extends through the
tunnel 15 cover 'o nove and index the substrate 102 t hrough the tunnel.
An inert gas, such as nitrogen gas, is bl own into t he tunnel 100 to reduce

t he presence axy, hda 3is a
schematic pl a I &y Lﬁgggﬁg\r}gpﬁé)nﬁa\s%s%&?%g% ﬁ%ﬁqqgg p| ca$|8m§ on |¢\%f
nmachi ne that Figcdr piieasstrate 002 vedts oara wnﬂwlmaﬂuemgmmldam ||sager¢éraI@nU-
el ectronic device SL#Ch as, a_sen cor{duct ubs rattg 39% accordjn 0 a
t

preferred enBARSTERIOGH A 4R GSHARY' Hﬂ"e Efé‘ alhe todRve @i t cover

12, 12a on eaﬁ@sabﬁet@ﬁoa;y\umWhebmy&ﬁbaﬁmguﬁém WEE itid@ themlriiel of the
wi,re- bonding machine. The two conduit covers 12, 12a are |ocated at

pre-bond 25 sia /@S dPEPErRIUEIE S PRATBYY) fof giredbandinge d g Wene\&eVEF 204ond
sites enabl e -gubstiatsa LANANERE afnfuﬁaéiaﬁ@ plneﬁ b6 ‘é&técn'agrfhltdﬁﬁhrthgtﬁﬁr)nélmd

prepared for bonding, whereas the w ndow cl ar’rg | oca at the bond
site mherbStheovesd@éttﬂaﬂ@(es;andes the sebgitateldd2 thmeaigb dheitiinngl.oAndnemther si de

of the wire- gas, such as nitrogen gas, is blown into the tunnel 100 to reduce the presence
of oxygen and prevent oxidation of the substrate.

Fig. 3 is a schematic plan iayout of various sections of a typical wire-bonding

20 machine that incorporates a conduit for preventing oxidation of an electronic
device such as a semiconductor substrate 16 according to a preferred
embodiment of the invention. The system comprises a conduit cover 12, 12a
on each side of a window clamp 30 situated near the center of the wire-
bonding machine. The two conduit covers 12, 12a are located at pre-bond

25 sites where the substrate(s) 16 is heated (the two pre-bond sites enable
substrates to enter from the left or from the right) and prepared for bonding,
whereas the window clamp 30 is located at the bond site where the
substrate(s) 16 is wire-bonded. The conduits on either side of the wire-
bonding area 31 lead to and/or away from the bonding area, where bonding

30 wires are attached to the substrate(s) 16. In order to move the substrate 16
through the various sections of the wire-bonding machine, conveying means
which may be in the form of a clamp indexer 22, 22a instead of an indexing
pin is used to clamp and move the substrate 16.



bonding area 31 | ead to and/or away fromthe bondi ng area, where bondi ng 30
wres are attached to the substrate(s) 16. In order to nove the substrate 16
through the various sections of the wre-fondi ng machi ne, conveyi ng neans
which may be in the formof a clanp indexer 22, 22a instead of an indexing
pinis used to clanp and nove the substrate 16. -6- Fig. 4 is a

cross- sect i onBiy. ¢ii®w awbssasantiodali tiewlod agcandoit mtomgAsecton &f -Aid Fig 3 in a

pre-bond site according to a preferred enbodi t of .the.inventiop. The
Lot rate. 16 PR abrfist B nrBleriEd AL Ment iy PF dofiEha Fas f ng
pl ate 14 f orsybstrateonslrdstsaibn aguppoktlve piattbeh rvahieh hay iRautle afhdaking plast rate 16
rests 5 within depressj on for on a top, surface of the heatin | ate 14
on the suppord ?Oraﬁ’f%'tiﬂﬂdt h?ﬁt'ngtoﬁgfeﬁ*ﬂagr%t@'dg Y ﬁ@aﬁ‘ibﬁﬁatﬁ! égsig and
conduit  encl gfnire abm@gibnemm@wahrwtdwsml@rﬂﬁemnﬁ e 1aegethé1g by the
clanp indexer 22, such that jts exposure to the atnosphere is greater. The

substrate 16 SYRPRAR jandapart Hfalbextendss evtside, theuhealinge pladh dde andrcoaduitt r at es
10 may also b d'ﬁﬁg | bANBAtH @Rab! \%‘ﬁ?éni f p the

substrate 16 _§\?t | ne‘tfq]rgh%ﬁegtﬁiohg?{@grﬁggca?gtho esi }ggdwe%egétfyuﬂﬁgﬁag?b‘w re-

bondi ng as t hindex@ys2eatsech gthat dseexpasuedotthe abomsphera iy cligdtet heThg e- bond
site. 15 The ' I . ( t | by
actuating  moininene B splné SEEnHRE RUbSRHE, YIRS SiptR TRBEIE Y
adj ust a pbsi magralsofbet hsechadthi thg ipvettonld Théreatisgppiatet 14theats emdheof t he

substrate 16 o Sit tg .t eat.in I 14, the actuating freans may

I ncl ude a secﬁ‘ﬂ:gs ré’kﬁ 33t‘8&hm9§egb%h8%?zé’3‘e?%e@h% $ﬁ\5%%3?rﬁpérﬁke“rglf8‘b8?rﬁ' her e
havi ng a hol | byeding @stthersubstr@ 16 travele atungetheecaridutt terosighshe arebdfid The
position of the second actuator 20 is also adjustable and it would be
appreci at ed tBf relative novenent between the first actuator 18 and second

actuator 20 allows the conduit to receive substrates 16 of different
wi dt hs. Thus, _there is no need to manufacture a new work holder to cater to

a differeh?® sifhe heptingpidteatdeand supROT &ieiicPEREGRD (ORe0NS; Sisle) By agtuating
Overl appi ng phr&AS i thP@nAvbridfrshsalhie 18! tRhts kijudtafle ¢ aYfRist # pbbifbh
of the heating plate 14. On a support at an end of the substrate 16 opposite
to the heating plate 14, the actuating means may include a second actuator
20 connected to the support, the support here having a hollowed portion to
20 receive an edge of the substrate 16. The position of the second actuator 20 is
also adjustable and it would be appreciated that relative movement between
the first actuator 18 and second actuater 20 aliows the conduit to receive
substrates 16 of different widths. Thus, there is no need to manufacture a
new work holder to cater to a different size of substrate 16, as required in the
25 prior art. Overlapping plates 24 below the heating plate 14 also serve to limit
the flow of nitrogen gas out of the conduit.

The conduit is enclosed by a conduit cover 12 that is positioned just above the
heating plate 14. A combination of the conduit cover 12 and heating plate 14
30 creates a substantially-enclosed path for the substrate 16 to pass through.
There is a an opening or gap formed between the heating plate 14 and the
conduit cover 12 in order for part of the substrate 16 to extend outside the
conduit. This is to enable an edge of the substrate 16 to be engaged by the
clamp indexer 22, so that the clamp indexer 22 is able to move the substrate



the flow of nitrogen gas out of the conduit. The conduit is enclosed by a
conduit cover 12 that is positioned just above the heating plate 14. A
conbi nation of the conduit cover 12 and heating plate 14 30 creates a
substantiall y-encl osed path for the substrate 16 to pass through. There is a
an opening or gap formed between the heating plate 14 and the conduit cover
12 in order ftﬁapagtthe)tomdu'et Stidee vent the Jéptshoeiktennhade s isdwalltdsepossiotaiui t .

This is to ena t S te cl anp

i ndexer 22, tatﬁgt 8g%‘? 8% l?\%at&légr&%% r}ggéeen 5% Wﬁ% "%g'ﬂﬁgt rate -7-
16 al ong the condU|t. However, the gap should be made as small as possible
tolimt the cape of an_in such as nitr insid he
condurt N« NGBRT ofes gy oe | iPdursbdne s chBAEETntEn: RS A

outlets 5 gl salétnbute@loblahg)ege QRenarE snmﬁaeemsfdaqaé doﬁautdehéthﬂayc@@dultﬁe t hat
may be in the formof nozzles 26 forned in the conduit cover,L 12 and nozzl es

28 formed in fofmefezEes #ooamed 1r11thq gondyit conet i 4 8ne nogzles (d¥cforned dyen gas

be spread ovefhedfeat t8N42r IR FRfRANS thdt@he Plrdgeh REHBPsStead @96l &8 29 may
be included i net hea [H%(ggam ng bet\/\ggn t he conduit ggveg(r%lZ aﬁgaheatl ng plate

14 wit hi n t hewiserafl Agalas pessble safor sxamelec BorAIes 89 HMRLE inshidedtindngart of

t he substrate @gdr“ rt of

t he substrate q%tr?gﬁglé'[g/eeteflﬁ%ee ondt ngez?)%gﬁ%ﬁg%ﬁrgeﬂgep‘{@&rgé%%%%t?do dati on.
Fur t her not@®, zmnezBrie i@redudé mitroden gasvoni tihe pdreohthat subgtratenadjaertidlag i ng of
that 15 portion.of t esubtrat 16.1s,redu rm.ng ssion at
zone E, to a%?rﬁn%o é%tm%sf {‘Wg?‘aﬁt ctrltgﬁ %grf%ﬂéf?%&b@ﬂr%t?éqénsﬁ %%e Ewth
the heating pbadieg 2dne Dhodpetkdept taphomrexiddtionhe substrate 16 at zone E to

oxidation is reduced. 20 Fig. 5 is a cross-sectional view of the bonding
area along section A2-A2 of Fig. 3 according to the preferred enbodi nent of

the inventi onfyrlih@nind s Aire E 6f Figas |§J@ﬁ§|d€’¢r¥@ﬁleﬂir@%n@'@ H‘e@lﬂﬁglbf thak om t he
pre-bond site to the bondi ng area bondi ng area, the substrate 16 is

hel d in placeP®iica %tfﬂﬁjéb\P%[a&?rﬂB:;% redqqu rbcygfeﬁn'ﬂasa ﬁg[.y'eﬁgon @t FeRIEeP t o
protect the syfsrdhticl8f AP iMdNsubsBrate 16 at zone E with the heating

plate 14. Thus the exposure of the substrate 16 at zone E to oxidation is
reduced.

20 Fig. 5 is a cross-sectional view of the bonding area along section A*-A? of Fig.
3 according to the preferred embodiment of the invention. The substrate 16
has been moved along the conduit from the pre-bond site to the bonding area.
At the bonding area, the substrate 16 is held in place by a window clamp 30.
Nitrogen gas may be introduced to protect the substrate 16 from oxidation via

25 gas outlets 32 created in the body of the window clamp 30. Moreover,
nitrogen gas may be introduced via one or more gas ouflets formed in the
work holder {not shown) from underneath the substrate 16. To further protect
the substrate 16 from the general atmosphere during wire-bonding, a moving
cover 34 is positioned just above the wire clamp 30 to cover the bonding area

30 31. To allow a bond tip (not shown) access to the substrate 16, a hole of
sufficient size is formed in the moving cover 34 for the bond tip to extend

through.



25 gas outlets 32 created in the body of the wi ndow clanp 30. Mreover,
nitrogen gas may be introduced via one or nore gas outlets fornmed in the
work hol der (not shown) from underneath the substrate 16. To further protect
the substrate 16 fromthe general atnosphere during wre-bonding, a noving
cover 34 is positioned just above the wire clanp 30 to cover the bonding
area 30 31. Trigablianaldsaation bpa fioatdisictiom pf airogss ghs within thebsindaitén 16, a
hol e of suffjcient si,ze is_forned jn the nmoying cover 34 for, the bond tip
to extend  t HIBURIR.PoNE-STe gThesoperal diqatges PLariar TgPreseiIatF doMation of

ni trogen gas i diftbgert Has amnilusttated bytdvectsreabons Fsi it ewouTthe @PpaIchited
directions of sone representative flow.paths .of nitrogen.gas, ar

11 ust rated BYaHNTEEEn gas & PERRUGET qtvarib BopionsIp i PARGHC sl 1874  ogen

gas is intqg odgcesedtin Vaniogird@ieati Mfoddh hhe wornAttind Bnekcabk!frdnege 5 to
travel in various directions. Nitrogen gas would tend to escape fromthe

conduit at theonsuiicd dor suprsed ZaRer@ Wheee dearpmprinder 227silacated ahedt and at
the end of t NeCapflt the EBAUANGIShAS Bs BT "hPBA BBAOSHe! B driy BlicBs lop | ess of
a probl em because 1t 1s adjacent”to the bonding area, ere nitrogen gas may
al so be i ntrodpcsdenesauseeit isatiagent tarbe bondinggsea, gaere rdvagsy gas may
x-direction 1 i [ n I ] il
significantl yQIB{?%%kl%ﬁae&gﬁ%%%eegg@a@' ﬁ"m‘@g’?&l ﬁgﬁé)twde‘r’ﬁhég"‘i’%é'%%d, t he
top and btdt odegignated gl F stopdénd H2ttdmf éde walle 41, t420gignifigastiysblotkdhe end B
receives sufficient nitrogen gas _.to event oxi dation . of the substrate 16
Lt hat end.  EoaRy 08 hEPERaBRE ayielet M Hiscab A% SR SHFE RIS o end
desi gnat ed as4®i4p Hefipct tife Airoubmgat 8P thacerpBiroceiges s@fiviehl Sitrdgen §as of the
conduit. The top guide wall 40 extends froma bottom surface of the conduit
cover 12, whelo8venHoxidaden Shingubatrais 16 #3hah&dnds froma top surface of
the heating plate 14. The designs of the top and bottom guide walls 40, 42
are such that as much 20 nitrogen gas as possible is blocked from| eaving

the condui®, i ds asidendew ohine eanawitieakinaten its saddlesanatadeassBiizfidate 16 to
be delivered gnhQuirdPtopc@ifbbtiorh 'foile! WaIsS 16l CaLbr ISR Fhe top guide

wall 40 extends from a bottom surface of the conduit cover 12, whereas the

bottom guide wall 42 extends from a top surface of the heating plate 14. The
designs of the top and bottom guide walls 40, 42 are such that as much

20 nitrogen gas as possible is blocked from leaving the conduit, while at the
same time leaving a space for the substrate 16 to be delivered into the
conduit from the side of the conduit.

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.



The invention described herein is susceptible to variations, nodifications
and/or 25 additions other than those specifically described and it is to be
understood that the invention includes all such variations, nodifications
and/ or additions which fall within the spirit and scope of the above
description. -9- CLAIMS: 1. Apparatus for preventing oxidation of an

el ectroni c degiamsconprising: a substantially-enclosed conduit having at

| east one novable support 5 defining a path through which the electronic
device may travel; a plurality of gas outlets capable of introducing a

relatively inert Qﬁﬁparét@%%rtd?évé?ﬂlﬂgldixtd,atzéﬁvabl&trﬂﬁa%vﬁéa&imxs‘irﬁg engage
and nove the electronic device alo he conduit; and 10 an opening along a

portion of the con%i@PPStﬁBt'%{MQM‘Oéﬁ@é@@ﬁ\é‘hf‘aV'BGtaﬂé@ﬁtﬂ‘i’@ eV isHBP9fEans and
the el ectrgni & $5$athvm?‘{)®m”ﬁ'5‘%@%€ﬁ%dé‘fﬁ $radsit uating nmeans

adapted to Shl nova ort ze of the path is

adj ust abl e to sw tadhllirﬁbtb’eﬁtgaseqllébttif @amablei@hnmtwucm 2 relafiyely snarsgagcor di ng
to claim1l, %, condwt i s designed such that part of the

el ectronic deV| ce ex s outside the conduit to allow the conveying neans
to engage it. 20 BComqepmgahemsaedamdtﬂ ng engagd andhriower thel elecirahic deecei n t he
novabl e suppolrt |tncl urHFSt Ageati ng plate contactable with and thereby to
heat up the 38P9 fbgccg e"'ef&Ct roni ¢ device inside a heati ng zone of the

el ectroni g0 devi ce amidgening horgorad pbttion2bf 4he ApRIUAL 16S allow Oeljaggniedt any one

of the preced| ms, wherein the n ans i s an indexing clanp.
5. Appar at us th’@faﬂl CoRYeYRY MBRRNSANY 8%’?‘%@@ ‘ﬂ{)"c@l ai ns, wherein the gas

outlets are distriRHerth HeoBSpRBRSANCITBES aBMEGIRE AReanBddiptdd® ShRbant i al | y-
i movable support whereby the size of the path is adjustabie to suit different
electronic devices.
15
2. Apparatus according to claim 1, wherein the conduit is designed such
that part of the electronic device extends outside the conduit to allow the
conveying means to engage it.

20 3. Apparatus according to claim 1 or claim 2, wherein the movable
support includes a heating plate contactable with and thereby to heat up the
part of the electronic device inside a heating zone of the electronic device
within the conduit.

25 4. Apparatus according to any one of the preceding claims, wherein the
conveying means is an indexing clamp.

5. Apparatus according to any one of the preceding claims, wherein the
gas outlets are distributed along one or more surfaces inside the substantially-
30 enclosed conduit to introduce the inert gas into the conduit.

6. Apparatus according to claim 5, including gas outlets located at the
opening along the conduit to introduce the inert gas onto a part of the

electronic device adjacent the opening.



30 enclosed conduit to introduce the inert gas into the conduit. 6.

Appar atus according to claimb5, including gas outlets |located at the
openi ng along the conduit to introduce thg inert gas onto a part of the

el ectroni c device adjacent the opening. -10- 7. Apparatus according to any
one of the preceding clains, including a guide wall at an end of the
conduit to substantially block the inert gas from escaping at said end of

t he conduit. 8. aratus acgcording to any,one of .the, precedi cl ai s,
wherein the g'ondu‘lfﬁ)poqr%téfasact%r i %?Hﬁ\ﬁ&? ?r}rtaﬁnpée%%%ﬁ f “H?’e‘QCff"a&ga?tachi ng
bondi ng Wi r esguil® vdleateare eht aifithe devidiEto dGbstantipdidtkupedseigdsignio cl aim
8, including a w ndov¥ cl an aTI the  honding area adapted to hold the

el ectroni ¢ de9¥ @R IMRA 14 &7 BE ANyt and which includes a gas outlet to
introduce @n inert gas to an area of the electronic device exposed by the

wi ndow cl anp during wi re-bonding. 15 10. Method for_ preventing oxidation of
an el ect roni c8deviRRpargiyimARacerding thany epe s the pregedingdslaigisa wherein the

substanti al | yﬁ&mng Sk QOIS alid) &9 a’"ﬁoﬂe bre@er H?Pé@m‘\geborﬁﬂrﬁ’d)ﬁﬁrésdefi ni ng

a path throug the el ectronic devic y travel; introducing a

rel atively i ntrthegigctionicelevieg. conduit through a plurality of 20 gas
outlets; noving the electronic device along the conduit by engagenent
bet ween a conveyi ng neans and the el ectronic device through an opening
along a ptdtien of Apgeratmendciardinghter elaim B, f heluding ai wirdlowf clalvgciat dhe c

devi ces may bg accommpdate 2 t uatin h vabl e. s rt to adjust
the size of tﬁ%mﬁ?ﬂ ﬁl.real%a%@?%%&ogjcﬁgre 'Wg?ng:oé%\i?%ﬁ rirtg’ Wirﬁﬁaﬁg\nﬁga@q(t endi ng
part of the elarhriooiwdes de\gaseomtidt siodmtrobieces @andinistt gas ad | anwatdee of adhweyi ng

eans 10 engage L0 B2 o MR ACSALALIBLe Sl AT IO sl @ m 11

15 10. Method for preventing oxidation of an electronic device, comprising the
steps of:
providing a substantially-enclosed conduit having at least one movable
support defining a path through which the electronic device may travel;
introducing a relatively inert gas into the conduit through a plurality of
20 gas outlets;
moving the electronic device along the conduit by engagement
between a conveying means and the electronic device through an opening
along a portion of the conduit;
wherein different sizes of electronic devices may be accommodated by
25 actuating the movable support to adjust the size of the path.

11.  Method according to claim 10, including extending part of the electronic
device outside the condduit to allow the conveying means to engage it.

30 12. Method according to claim 10 or claim 11, including heating up part of
the electronic device inside a heating zone of the electronic device within the
conduit while the electronic device is being conveyed.



the el ectronic device inside a heating zone of the electronic device within
the conduit while the electronic device is being conveyed. -11- 13. Method
according to any one of clains 10 to 12,. yherein the conveying neans is an
i ndexi ng clanp. 14. Method according to any one of clains 10 to 13,
including introducing 5 the inert gas into the conduit through gas outlets
di stributed afl®ng Methodraccondirg toanyamesficiayng d Ottt d 2swheteimthieaionyeyng | osed

conduit. 15. %{?%ngg %ﬁ%éﬁ@%‘aﬁﬁp claim 14, including introducing the inert
e el'e

gas onto a p troni'c device adjacent the opening. 10 16.
Met hod according to any one of clains 10 to 15, including providing a guide

wal | at an end, of th onduif tp substantiall l,o t he i ner as from
escapi ng at sg‘lq"d Mg qqqgrc@%gh?@g Oﬂ%oﬁ'?'%'rﬂiﬂﬁ&ﬁ%gc f“&{%‘”%@gﬁ?lg}g one of
claims 10 40 i inahegsd htd Ree coRdUt throl§Rdaist sutRbd dREribAMEY afdngmm@e endi ng
area for attaching Ondii&,%qiw res to t'hlfy el ectronic_ device. 18. Method

N

according to B0 Ayraces;ingide ey bsianiaine dosedicRIBt the 20 substrate at
t he bonding area to hold the electronic device during wire bonding, and

introducing an inert gas to an exposed area of the electronic device during
wi re- bondi ng. 15 Method according to claim 14, including introducing the inert gas onto a

part of the electronic device adjacent the opening.

10
16.  Method according to any one of claims 10 to 15, including providing a
guide wall at an end of the conduit to substantially block the inert gas from
escaping at said end of the conduit.

15 17. Method according to any one of ciaims 10 to 16, wherein the conduit
leads to and/or away from a bonding area for attaching bonding wires to the

electronic device.

18. Method according to claim 17, including clamping an area of the

20 substrate at the bonding area to hold the electronic device during wire
bonding, and introducing an inert gas to an exposed area of the electronic
device during wire-bonding.



