-1- CONDUI T FOR PREVENTI NG OXI DATI ON OF AN ELECTRONIC DEVICE 5 Field of the
I nvention 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

I ncludes a 10 conduit for conveyance of a substrate, such as copper all oy
substrate, whereby an inert gas is introduced into the conduit to inhibit
oxi dation of the subst rt@tggogﬁcﬂ_(@h%ﬁﬁlﬁé 'd*lbﬁ;rﬁONjéF Sem conduct or
substrates serve as subs ain sem conduct or
packages onto which sem conduct &N ELECTRONIGIREYHIEEd circuit chips are
attached during packagi ng. Conventionally, substrates are made fromiron

al | oys. However, with an increasing demand for higher performance 20
mniaturized fAglagds invert eactive nmetals, in particular copper alloy
substrates are finding Increasing applications in sem conductor packages.
These substrates are found to be nore attractive than iron alloy substrates
due to factor srralipbemtordRidtes td"ﬁﬁfapﬁél’%ﬁ!soéﬁd RIBhRERE pPlveRi %?(ﬁl'afi&xa d their
| ower cost. On the other hand he di sadvant age of co s t it

is 25 prone t FNox@laeifonis gewce.i tSUP@aéﬁs awi Seienneyetert éuwmﬁceglﬁmpér oxi de)
when exposed 9&*@@ | | | a h; t4 on
results in oxéyeg"eln ormrn%bév'\(ggllgab%rﬁgéssl\j\n gwhp{aﬁ%%[row g?p?rﬁg%swgémtdrggtde
surface, dfid sondayefior gforyeyandee obhad substraier Isychadise copiperogilele subSthals,

The pr obl em of P eraie 9% HEeBREH G8 i EoR GORGHE e aRar S,

tygl cal sem cxubdirateor packagi ng process, wherein conductive bonding wres
ar
:

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 ailoy 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 to

establish electrical connections therebetween. In a wire-bonding machine, a



bonded to contact surfaces on a sem conductor die and a substrate to
establish electrical connections therebetween. In a w re-bondi ng nmachi ne, a
-2- substrate may typically be introduced-pnto a heating plate first for
pre-bond heating. Thereafter, the substrate is conveyed to a bonding area
to perform wre bonding. After wre-bonding, the substrate needs to be
conveyed out cfubstrite may dypicaligi begintdbcett onftha hseabmg pete fisstdod pre-ymacal |y be

pre-heated to certain.te bef ore actual ,wi r.e-bondjing_i.s carried
Ut Such pr o3RS TeRIeHT IS ShMidedtsPr&BE B pudife ghis Beiidrt at e on
ahheati ng p: atvﬁ(rje dumd.n@ MBVW@ﬂmiad[r@ tHeesetidtes hésds tﬁcﬁeJacbn\wiyé@dﬂlOBﬂlh ng Isl
t hen comonly _ done Using an u nj c, transducer t ener at e nechani ca
vi bration enéh%?‘"%‘?% E%PB'FﬁaI H?@ ﬁf}guggtyp@agy Eﬁ%t”ﬁ eqleddot®n t he

di e and 10 ssubsiaad @nﬁwr&taﬁeesefoﬁeaétus|ewé abﬁ@lnglw beﬂﬁe& k@t CSOMe P RNEENLT

actual w re- bonding processes ma oxi dize the surface of the substrate if

the substrat e Neatinggnaybet aeosplishenbyxgiaeind ithe tswbsEateoepifeheatingenlateng t o
non-stick or fnglt ?*éﬁdé @it E%nﬁ%.s Regs; wﬂ'g U%ﬂdin duSh&y cBﬁwﬂchlyce for

pr ot ecti ng substr om oxlI atl_on IS to I ntroduce ar ge anpunts
rel atively inelaneghy, us.mxanl yltrrasomlogteansgaser to gteneraé@b*eecpimne:al v‘lhtetum t rogen

Jibstrate  and ol BFEIB o Rurl et ORE T HE g b F and'®;
25 e:‘j ﬁ; ?l;l e1t0;] gr%tglgggmumag:gsmatb@emamuaiwmmﬂneomtgiwegarmet vogetnal ire- condui t
so-cal | eg heatb‘ir\?ﬂf}‘%’eﬁro\%ﬁeélrﬂq ﬂ@s'z\,\ﬁ%%?‘r' ‘?ﬂhﬁéHgﬁt{éﬁ ’fstﬂ? 8H8§"a§ﬁ '%ncl osed

space filled Mdthpmtédt@dleﬂﬁo@aéxygeﬁuﬁlh thbaatnmspﬁéw elealiingh& ipséticRt er t o t he
at mosphere is mnimzed, 25 However, as will be explained in nore detail

Wi th reference‘J'ir8|'Qﬂ"§)§°“i‘e$’°2‘dsffl‘?éje conventional heat-tunnel systemhas its
di sadvantages. As shown in Fig. 2, the heat-tunnel conprises a work hol der
system tunnel cover and a pin |ndexer each of which is designed for a
parti cul art&shafye ingustiy Araghicesippsretacng substrates from oxidation is to introduce

large amounts of a relatively inert gas, usually 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-tunne! 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



If a different substrate were to be used, all the parts conprising the heat
30 tunnel have to be changed. As a result, |onger down-tine in the
production line is incurred, and the changes denmand 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

i nfl exible, iinddxig hales betiensulssiatss ald pisis inhedudhreel l&aver%ﬂwfriyfodbhf er ent
si zes of corresponding -3- indexing.holes on the suhstrates,. and lot in

t he tunnel co&'é‘?"eg'qrﬁgh%tq &e ﬁPWOg%\?eWeﬁ?teﬁé% thg *HEE‘ E@fﬂ"i St& cat er
to the pitchi rggbgiwataamqgegfont he substrate in question. 5 Summary of the

| nvention Therefore, it is an object of the present invention to overcone
sonme of the above shortcomings of the prior art and to provide an inproved

conduit fogs RIANAAK FInOKIVAALibPN of a substrate during a sem conductor
manuf act uri ng process, especially in relation to a w re-bondi ng process.
According to a first aspect of the invention, there is provided an apparatus

for preventi "I%e?é‘f'PF‘é"td RN, biEdt ﬁ#ﬂfég%&bﬁ s 1o BB le%n?e of the

substantial l y- osed con east one novabl e sup deflnlng
a path thr ougrabbse\ﬂmodbomhmgsetbfetbmprmrcardemul ¢ proaydet aavmlpromdpttandaitlfd)ry of gas
outlets capable of .|ntr$§UC|n a_rel ailvel |nertg% a |nto th ondU|t
conveyi ng near¥ 'Bge 1§gj1one 39%“%% 9 e SEINERPPYUAP Hpong t he
condui t; amd FProcHRNeSE:cially oM gelatigroiota wme@bnmhgpmvedy.lt to al | ow engagenent
bet ween the conveying neans and the el ectronic device; wherein the
apparatus includes actuating 20 neans adapted to shift the novabl e support

wher eby the sig@offing ieafidtfaspact cﬁ%é‘%ﬁv@ﬁh&h ttRere ys Prdiﬁ&é‘deéreaﬁp&bﬁ@tférom C
dENICES According to a second aspect of the invention here is provided a

net hod for prRsQ¥eitinggowdatipn |Q5na®fe’§ﬁr@1'%&er\’t§ﬁl ComEistng, ac sHpstartialy: t he
vovinl o supporTRSpfRant sy At bl RGLSSfoBanSblnd B Ypiuphdiset one
travel ; 15  which the electronic device may travel; a plurality of gas outlets capable of
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.



introducing a relatively inert gas into the conduit through a plurality of
gas outlets; noving the electronic device along the conduit by engagenent
bet ween a conveyi ng neans and the el ectronjc device through an opening 30
along a portion of the conduit; wherein different sizes of electronic
devices may be accommobdated by actuating the novabl e support to adjust the

size of the pailbe @ombémémltb Hegeingmfaratisefbe tik inQERidMInt reafie Tetdibsy t he
i nvention in greater detalil reference to the acconpanyi ng draw ngs,

whi ch i |1 ustrdeerepe @n‘ﬁ@cﬁ%ﬁpaﬁwngtdF%N'PQﬁ/é’PH'%H'USWS qngrembediment 9f of t he
drawi ngs and the iheinabed THRSSridAry of the mtmﬁga 4 tRdeNPaLs@ptisHRer sedi ng

the generality of the broad identification 5 t he i nvention as defined by
the clains. Biatde bgaswersiesdas supemeding dhe ag@erﬁittg of the Br‘@dpﬂwlﬁﬁﬁw of a

heat - tunnel Ofofttlpglrﬂéhﬁﬁnﬁéﬁifr{]e%@tﬂe chils a cross-sectional view of the

heat -tunnel al ong section A-A o ig. 1, Fig. 3is a schematic plan |ayout
of various sections of a typ| cal wire-bonding nmachine that incorporates a
conduit for pr substrate according to a preferred

enbodi ment of The—r % B&Vﬂ =£ﬂs a cross-sectional view of a conduit
al ong section A -A" of Fig. 3 |n a 15 pre bond site according to a

preferred enbodi nent of the | a cross-sectional view of a
bondi ng ar ea a'?ggglss%e Pd’r‘?")&? gf'tuf—‘f“ao %‘e %r&'(ﬂ”dl ng to the preferred
enbodi mentqof gige2 igw erdsb @R ctidridl vie dfthéReat tlitisd] afirighdtchbn A-A lbPRigdh T ecti on

of nitrogen gas within the conduit in the pre-bond site; and 20 Fig. 7is a

si de view of thi8 3ysasshemaks ﬁ!?“f’FbQHthfgaW sredipan af adyrical pirebending 6,
showi ng top ang, nggh&qmtgmw@oméé% Qcinduh%ﬁ}ﬁﬁé\fémm@%&%bh&‘ﬁ of &S Elihdtiatdn Of

the preferred e di ment } Is a plan view o heat -t unnel 100 of
t he prior art,acoesding o @péefgame@embodlmento the invention;
Fig. 4 is a cross-sectional view of a conduit along section A'-A' of Fig. 3in 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%-A? 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 wails of the system.

; Detailed description of the preferred embodiment
25

Fig. 1 is a plan view of a heat-tunnei 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 already 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 slot 108 formed in



conjunction wth a wre-bondi ng 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 already been attached to the 30
substrate 102 and the substrate 102 is ready for w re-bonding. The heat-
tunnel 100 reduces exposure of the substrate 102 to the atnosphere, as the
substrate 102 thes thenaigedventi®d. f ds tHeeindexiag bmindi 08) i peswvad, on pushiesotider to
nove t he substr

te .1 al,ong,t he at _tuypnel 100, an indexing pin 106 is
ext ended intoSggﬁ%?tsqﬁgrwhﬁq}eﬁg{%@ﬂﬁls ate 102 through a siot 108 forned
in -5- the tunnel cover 104. As the indexing pin 106 is noved, it pushes the
substrate 102 _al ong t he heat nnel 100. There is an opening 110 in the
tunnel cover I0¥'% %P%?m@%ﬂﬁ@"] %&é?'ﬁ%,"%ﬁﬁ@?a@ E?ﬁcﬁ%'ﬁ)@ at_éorb(‘f"héf”bosi tion
of a bond-&i p oRBEPSIRAMY 20hoéitién T £-RPAdioN thot "&dW)Cof HERIWileSbdrthg ocati on
where w re-bonding of the substrate 102 is carried out. Fig. 2 is a
cross- sect i ondnadfiRgy ofhat he thee dacation yeere ogreabenting eftthe rpubsttatef 10218 Fig. 1.
The substrate 102 y&gts on a work holder 112, which is generally U shaped

to forma depression or tunnel for the substrate 102 to nove through. The
substrate 102 is usually heated by heating neans when it is in the tunnel

toraise its t ratu i r-ati i re- i . tupnnel., cover
104 Scover st f05Zi4 e s PeReRBPURY e Heathdrfiel A0S, ditha, T8GR AACKY ¢ e
tunnel 15 10oveHig.104 The substatentDA redésxon hewslisidert ©1 2] @hichisogaglerdilyel)+ unnel .

An inert gas,_ such.as nitrogen gas, ,iS 0 intg th nnel 0 tp reduce
t he presence %‘f’psa)}%zorﬁma%aegﬁe§§lgﬁt°r5%'ﬁghr\é\ﬁe prﬁﬁegggg?%vg?tgﬁugg. 3is a
schemati ¢ pl armmHeasWstraty 10201 BUalE Reatea By hebting aznealhen it ’B-ikarg turgel 20
machi ne t hat inco_rgor ates a conduit for preventi Bail“OXi ation of an

electronic ddQireige dgdemasratire dhPrehsmRionder wiigdending. 1dedupesener 14 a

preferred entofkbree &id ttth}ﬁqél,né/rﬁ:ﬂbhQﬁﬁex}gﬁpiﬁym@%%@rtﬁr%ﬁéh MRl t cover
12, 12a on each side of a wi ndow clanp 30 situated near the center of the
W re- 15  cover 104 to move and index the substrate 102 through the tunnel. An inert

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 layout 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 sitles 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.



bondi ng machi ne. The two conduit covers 12, 12a are |ocated at pre-bond 25
sites where the substrate(s) 16 is heated (the two pre-bond sites enable
substrates to enter fromthe left or fromghe right) and prepared for

bondi ng, whereas the w ndow clanp 30 is located at the bond site where the
substrate(s) 16 is wire-bonded. The conduits on either sjde of the wre-
bondi ng area Fi0.l4ei&c cosanactinmahwiey of appnduit ong sedicar A2A’ ahBige3toadi ng 30
wres are a“%?élﬁgn& itk "Gocd ﬁg§ rtﬁtaeﬁaﬁéfeﬂré% ér@b&ﬁﬂ&ﬁt %Ptﬂ@%eﬁ@&.?%%”ate 16
t hrough the various sections O he "W re-bondi ng fmachi ne, conveyi ng neans
whi ch may be isabstrate fiGrresisforea slippast omglattarm, Ahict2@ay inchudsaal hedtirgplatedexi ng

pin is used tq,C u e 16.,-6- Elg. i

Cross-secti onaalf4 H\?F@E\?'gsg%rﬁ%éﬁ%pft% gﬁ%gtgai%ﬂ%Onpﬂ?pﬂ'tﬁ%wlﬁ—?tbﬁegsi gt
pre-bond skt e wihiroadiepgessiorafgpmetiast adoprdueidcamhthohehtvy plakenticmntheThe
Substrate 16 rests_ on support or platfarm i ch may include a heating
plate 14 for SHPEQ’Eoﬂﬁélrﬁ@éfPﬁét 81“8{‘&% Uigide rtB%AQ‘%DQ F‘ﬁ?tle ¢ Elr}qelcg'i‘fﬁgtt rate 16
rests 5 withi RnalodeRy Bfsiighrnar Sl RNermblOmosEmbACEnPhdERRg BeIkd BEnP! ate 14
on the support, and part of it extends outside the heating plate 14 and

condui t  encl GRIRXET t2% OB ARtolberRXRESYS Enile atmesehfiat Sadeateidexineg by t he
clanp i ndexer, id _94@%3 ' er. The
substrate 16 SSH(g)g\%atlégﬁngﬁZ-s éé.pée? su St%@g&r@%{&%é?ﬂ%ﬁ%@ﬁ%ﬁgf %f&gﬁ strates
10 may al 96 benals @tbowbe HiseHewith e inventiomhel heeGeating plate d41edteatpsthep t he

substrate 16 Vg'ub .ré'tet érvh@g{ %Hgoé?@%a%oﬁ@ @t&i%sﬁé I%dt Fet réﬁ%t}g ?%.fmre_wi re-

bondi ng as the substra ong the conduit e pre-bond
site. 15 The tmatinggaphtie sutisiraimd 6 davets aloag éhe aonduit ddough theepre-sndby
act uating means in the formof a first actuator 18 that is adjustable to
adj ust a positﬁ' Gn  of the heati ng plate 14. On a support at an end of the
substrate 16 opposite to the heating plate 14, the actuating neans nay

i ncl ude a second act uat or io connected to the Slépgort, t_ge suggort_ her e
havi ng a H&l | SMEd"eRiIiNg Biate d4 and support are connected on one side by actuating

means in the form of a first actuator 18 that is adjustable to adjust a paosition

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 actuator 20 allows 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



20 receive an edge of the substrate 16. The position of the second actuator
20 is also adjustable and it would be appreciated that rel ati ve novenent
between the first actuator 18 and secondyactuator 20 allows the conduit to
receive substrates 16 of different widths. Thus, there is no need to

manuf acture a new work holder to cater to a different size of substrate 16,
as required i hé@aeng2be gonduit.aHbwe@retheagap stpupl be emd2sbahaiiag pesdidat | ng

plate 14 al so 0 i condui t.
The conduit I&ﬁ!ﬁ’o c?abg]ozani é%s'%%?g‘f%’g% agqﬁ?)ggh? %@@SJ ust above
the heati ng pI ate 14. A conbl nat| on of the conduit cover 12 and heating
plate 14 30 ¢r.eat es a_subst ntl l.y-epcl os pat substr te 16 to
pass t hrough. ﬁ"‘It |§ amay gﬁem Gxﬁ?dqdatﬁg Hgt{m ?Ngé‘shé?éﬁ? g plate
14 and thes ca@&mu&ecpamag oh@ drmeredgUrfaces imtdd tr@fcdﬂﬂﬁltsﬂﬂbﬁma?tt% hGneo extend
outside the conduit. This is to enable an edge of the substrate 16 to be

engaged by t hEOMcPlRR7ziasieh &rmesl indbe canguit ?Fé’%l“&ﬁ!"q PRFDIES 2& formeddBl e to
move the SUbSMé“ﬁ%th; pl&t@ f.011% hhﬁer‘éﬁf&%hf e ?ast be sPRfaSiRplLd be made

as small as possi limt the esca an | such as nitrogen
gas, inside tw@a:arm@ma as pNBlelgge@fty@(ame t:r@zzlﬁsﬂ@due\ebeumluﬁedm tbendui t

through gas OHEH@EQ g@@éﬁt@b%@ﬁﬂ}t g:%%’?%%{ﬁﬂ ST ETC Qﬁﬁfﬁhé 'B%h@ﬁpt he

conduit, that nozz he~™con t cover
12 and noz@l ego@s f tar mrdduce nittogeheasiando tHeapart bA the subsdrape eﬁjaceﬂuj teet hat t he

nitrogen gas be s reag .over as de .an_area.a 055|b r,_exanpl e,
nozzl es 29 na{Pp¥ gnc&dae@c’%m@ﬂ\ﬂanﬁﬁ nm‘?gpﬁ'ét??etg‘ﬁ P4RS fét?nzgﬂf‘s'é‘avtﬁ? 12 and
heati ng pl ateba;ﬂdw%tzbhgumebmpﬂifmg fribth 3a8&tida.t o i ntroduce nitrogen gas onto
the part of the substrate adjacent the opening. It is nost inportant for

the part of the substrate 16 inside the bonding zone D to be kept free from

oxi dation. FUFyLRREMRSIE, adSodPRf Figls iEblisidk the Hedtisd Qéihé Oehéﬁ P'dmhétone C
heating of that 15 portion of the substrate 16 is reduced ormn

depr essi ot9at P2Bied ¢ th? @Ubﬁk‘?@t?&eb@rfﬁﬁ%qedoq’y fqraingd depeIssion %tti’é’”@ﬁ)stﬁ’r ate 16
at zone E wi t Rybifiecdieatit! dt%hat portion of the substrate 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.



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 al ong
section A2-A2 of Fig. 3 according to the greferred enmbodi nent of the

i nvention. The substrate 16 has been noved al ong the conduit fromthe
pre-bond site to the bonding area. At the bonding area, the substrate 16 is
held in place Hag & isnam diostraticangf B @ow dNiebiimgefmigagemgas hethlmﬂwemﬂmed if o
protect the sy stra&) 6tfr oXi datlléan ){iia 2 as ou %@32 created in the
body of the w RadEpPats 8o Thesuisfal dfectpds 86 MR8 (Ehinsenuvs IMGRER Vi a
ong or rmLe %aca‘ r@ﬂg@deﬁ@as‘ arenigstigted be direotide éwdm@Fh(lﬂWog&hbé\ﬂabpiercﬁmd )
underneath the substrate otect the su rate romthe
general at mos phet Airggen ﬂ@s {Ri 'P*éof!}efﬁalagda" sieGataps 'E(t)h\FeFo'?fil-' i @dp‘ﬁg iteMbned

just aboveg hetoWré\}%l | aémibﬁod.té?;t@ﬁyemr&genb@&mmmdafeﬁa t%Oee?clapeFfbnaluh&W a
bond tip (not shown) access to the substrate 16, a hol sufficient size

is formed in teRndet\At e exrased Zonedr wheee Mamppnwaéf-@eﬁdocam augmt - 8-
Fig. 6is an 'thgtéwcgtth@eoﬁéu.@dééh@wd sggt'g{br&#d BhhESHLEB e Y felk Be t he

conduit in he pre-bond sit ener al ections of sone repr esent ative
f | ow pat hs ofa prablerg drcayes tmseadjaqeuttqthe@@ndlyigcmaaomnem réfrogengas.may  woul d

be appreciate n J Jops in the
conduit and w?lf’é ?gﬁrgﬂgfu{cggﬁi% cérﬁd@aﬁogﬂgﬁg gté‘ﬁ:f@&‘}é’%ﬁ‘bgg‘gfe“lﬁ%gi% woul d
tend to estmpeddsigmateddy E:,ouuduand adttdrheguedgomiisl a0 Signifieamtiyt bleck Itk

i ndexer 22 is I?cat ed apd at the aind %fo t he ond it dgsbg%nat ed as B. The
end opposite tJTageN 835 Yomescaging al epd & loxtes c“&'ﬁ gp @ap o Hdsaly ¢ he
bondi ng area, ghesEdéndc ﬂﬁserl‘i!trggén @Wso&h@c%rﬁ%lr@éé%‘ﬁﬁﬁcnéﬁﬁﬂtrbﬁ@ gandui t.
For nltrogen gas flowing in irection 10 deS|gnat ed by F, top and

bot t om gui de Wil RT§VerY ox@gtlgn amhﬁst‘:‘gﬁwtﬁ HidatErd. nitrogen gas from
escaping at end B. Instead, the top and bottom guide walls 40, 42 defl ect
the nitrogen gas so that end B receives sufficient nitrogen gas to prevent
oxi dation B tHig. €ifasideivev ef e qanguit aeking from its end designated as B in Fig.

6 showing top and bottom guide walls 40, 42 of the conduit. The 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 biocked 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 alt such variations, modifications and/or additions which
fall within the spirit and scope of the above description.



15 Fig. 7 is a side view of the conduit |looking fromits end designated as B
in Fig. 6 showing top and bottom guide walls 40, 42 of the conduit. The top
guide . wall 40 extends froma bottom surface of the conduit cover 12,
whereas the bottom guide wall 42 extends froma top surface of the heating
plate 14. The designs of the top and bottom guide walls 40, 42 are such
that as nmuch 20 nitrogen gas as possible is blocked fromleaving the
conduit, while at the sane tine |eaving agspace for the substrate 16 to be
delivered into the conduit fromthe side of the conduit. The invention
described herein is susceptible to variations, nodifications and/or 25
addi tions ot heCLAMS:t hose 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. 1AppaApparatusdior presestirig ogdationdd ah e afonfdexicec tomprisinglevi ce,
conprising: a substantially:-enclosed conduit.having at |east, one novable
support 5 defi ni ngaﬁhﬁﬁfh%'{yé%ﬁ'%oﬁ?gt N g IE%Stt‘m;e AIoXaPE PR e vi ce
may travel; sa pefifiag ah¥adifstané path thedughGeHidh Bieredsktionid duviceomegtragdiat i vel y
inert gas into the conduit; a conveyor |ocated outside the conduit to
engage and nmove t he@ PErality oh gag cylicis configwipd te irodueg (glativelningr 98panP ng
al ong a porti O%dé)% ,{0@?; conduit through which a part of the electronic
device is extenda cfe or engagenent by the conveyor |ocated outside the
condui t; and act uat Bneprvesers legatedtquiside dhe eanduit e ebgagst @ndumpve ttheor
adjusting a w ] ive electronic devices of different
wi dths. 15 2. ?%)Cgrog{cu&seg%&%gé@ {rﬁ% {o@ﬁg ‘aim 1, wherein the novabl e support
i ncl udes d0Oheat i ngaplopesingoalveg Eapdréomot theacmhduh dhroloigh twehitreatpampoftthe part
of the electronic device is extendable for engagement by the conveyor located
outside the conduit; and
actuating means operative to shift the movabie support for adjusting a

width of the path to receive electronic devices of different widths.

15
2. Apparatus according to claim 1, 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.

20
3. Apparatus according to claim 1 or claim 2, wherein the conveyor is an

indexing clamp.

4 Apparatus according to any one of the preceding claims, wherein the
25 gas outlets are distributed along one or more surfaces inside the substantially-

enclosed conduit to introduce the inert gas into the conduit.

5. Apparatus according to claim 4, including gas outlets located at the
opening along the conduit to introduce the inert gas onto a part of the
30 electronic device adjacent the opening.

6. Apparatus according to any one of the preceding claims, including a
guide wall at an end of the conduit to substantially block the inert gas from
escaping at said end of the conduit.



el ectronic device inside a heating zone of the electronic device within the
conduit. 20 3. Apparatus according to claiml1 or claim2, wherein the
conveyor is an indexing clanp. 4. Apparatus according to any one of the
precedi ng clains, wherein the 25 gas outlets are distributed along one or
nore surfaces inside the substantially- enclosed conduit to introduce the
inert gas into the conduit. 5. Apparatus according to claim4, including gas
outlets located at the opening along the-agnduit to introduce the inert gas
onto a part of the 30 electronic device adjacent the opening. 6. Apparatus
according to any one of the preceding clainms, including a guide wall at an
end of the conduit to substantially block the inert gas from escaping at
said end of the;condii - 10- @0@ j i 0 :

precedi ng cl ai rer7s wh %T%tutg%gcgrgb du%ﬁs{ g@%?ﬁf@ gt%%gﬁwaaﬂﬂhg/hsf %%géng%%di ng
area for attachianglulidertisnlg anidersawaydrarha minging aeadodaitaabing Horglingdpijpes at us
according to cltaitﬁl 7 '&rncl uodi ir&g a wi ndow clanp at the bonding area adapted
to hold the el et %ﬁ*ec? 4B\ E Gur | ng wire bonding, and which includes a gas
outlet to imgroduce an inert gas to an area of the electronic device
exposed by the éNI ndow cl anp duri nggwi re-bo

di .ng.
Apparatus according to claim nf ingfuding a window clamp at the
bonding area adapted to hold the electronic device during wire bonding, and
which includes a gas outlet to introduce an inert gas to an area of the

electronic device exposed by the window clamp during wire-bonding.



