2 6 JUL 2006 - 1 Method and apparatus for dispensing solder 5 Techni cal
Field This invention relates to solder die-bonding technology in the

manuf acture of sem conductor devices. In particular, it relZf ¢ 2052

met hod for di spensing solder to 10 a poilnt on a substrate to be soldered so
that clogging of the dispensing apparatus is assuaged. Devices and
apparatus enpl oyi ng such nethod are al so disclosed. 15 Background Art In

t he manuf acture of condqgto deV|ces conponents are_sol dered or

di e-bonded onto a st : ' - PRI FO+PRFE be heated to
beconme nolten 20 inside the dlspen5|ng apparatus before being di spensed
onto the point on the substrate to be soldered, or is in solid form

i nside the di spensing apparatus and only nelts upon coming into contact
with a heated substrate. Qur invention relates to the latter category of

di spensi ng sol der but can 25 be used also in conbination with an apparatus
for nol senTeschndenl Fheld spensing of either pre-heated nolten solder from
a reservoir of liquid solder of the first category or solid 30 solder to
be nelted upon contact with external heat of the second category requires a
capillary-1ike ng tiinpy TN | der ed_capillary.(1 of.the

di spensi ng tool fr?lch) 11%'& Slfour}th}érél%%oe\%ede%gw Eided?sp gel_ﬁg r&%ﬁlgy (14)
2 2 6 JU ZQGGDOéDgaChmabhe maducﬁacmurexbensemmceﬁdhbeot:ea@krage@utI@h (16)

particular, it relates to a method for dispensing solder to

10 a point on a substrate to be soldered so that clogging of
the dispensing apparatus 1is assuaged. Devices and

apparatus employing such method are also disclosed.

15 Background Art

In the manufacture of semiconductor devices,
components are soldered or die-bonded onto a substrate.
The solder dispensed may either be heated to become molten

20 inside the dispensing apparatus before being dispensed onto

the point on the substrate to be soldered, or is in solid
form inside the dispensing apparatus and only melts upon
coming into contact with a heated substrate. Our invention
relates to the latter category of dispensing solder but can
25 be used also in combination with}an apparatus for mblten

solder.

The dispensing of either pre-heated molten solder from a
reservoir of liquid solder of the first category or solid
30 solder to be melted upon contact with external heat of the
second category requires a capillary-like feeding outlet.
This solder feed capillary (12) of the dispensing tool (10)

may be further provided with a dispensing cavity (14)



so that the extension is in close contact wwth the substrate (15), thus
creating a sealed or liquid-proof cavity for the solder (18) wire to nelt
and flow out 5 through the outlet (16), and to take the form or shape as
confined within the cavity (14) as showp in FIGURE 1 (PriorZ6AUL Y0061 n the
preferred enbodi nent, the feeding outlet (16) and the dispensing cavity
(14) are joint together to form one piece, into which the insert (30) is

pl aced. 10 For soft solder die attach, oxidation and the presence of thin
oxi de fil matdmchamhtot heddtopust téesensibheosokHer fepasaqa ottilidcall gr obl em
for the dis en%i ng of .t he s&l der, through a capillary-shaped feeding system
particul arl¥ i hitBE v SRS RN cdit | AfouS1eFer afPavadts WHahsolt is

di spensed i e saviiy (1dhnandaliedy bhedhingl ayer s ghsaxpdedd I m
and other inpurities (hereinafter collectively referred %o as
" cont ani nafaI Yt Forbetheeparidad f(dm t kértpure" medlitdeandi gilislv pbage t o

becone the %(}?'%'b %1 onpr, i 'ngt%e contam ngnts_which flpat atop the
mol ten 3ol dor’ Hs'?dg a?‘lfltef%%l i(%gt()nflg i F&nt %ﬁ Iqah%ef?i?‘gpgﬁséaaBﬁt a§f the
out | et (16)coalfdmgdwivtifthtime thieqWathi%ql dar)onts0 stign 3% Sukpmbe $3W:f ace.
However, sgne of the contaminants will be pressed against the outlet (16)
as the |iqgfid) -sdudh s inTetenreheerhodiperpacehe 14pedihgs ogtdrtudlliey
finding thahy wWaye idM&dhe: 50! defsfee pillary (12), thu cl paging it and
bringing further di sp%prm ng (gf fhe goﬂ&gs 350 % ojyoalrh]taqugﬁ'ﬁ Chi ggerfrggﬁlg
appar at us oag phecehavietpowhecht aken iaderfor 30l easi pgaaed.uncl oggi ng, the
sol derlgm' re (18) :
For soft solder die attach, oxidation and the presence of
thin oxide films on, and other impurities in the solder
pose a critical problem for the dispensing of the solder
through a capillary-shaped feeding system particularly in
15 high volume and continuous operation. As the solder is
dispensed into the cavity (14) and melted, the thin layer
of oxide film and other impurities (hereinafter
collectively referred to as “contaminants”) will be
separated from the “pure” solder liquid phase to become the
20 solid phase comprising the contaminants which float atop

the molten solder.

Most of the solid contaminants will be dispensed out of the
outlet (16) along with the 1liquid solder onto the
25 substrate’s surféce. However, somé of the contaminaﬁts
will be pressed against the outlet (16) as the liquid
solder fills up the cavity space (14), thus eventually
finding their way into the solder feed capillary (12) thus
clogging it and bringing further dispensing of the solder
30 to a halt. The dispensing apparatus may then have to be
taken out for cleaning and unclogging, the solder wire (18)
reinserted into the capillary (12) and the production

process restarted again.




reinserted into the capillary (12) and the production process restarted
again. 2 6 JUL 2006 3 Depending on the solder alloy conpositions and
grades, the need to stop the sol dering machine's operation i Jytdésh to
renmove the clogging may arise frequently, i.e. several 5 tines during a
production shift, thus causing work stoppages and reducing the total

out put of units per hour (UPH). Besides reducing the total output, these
st oppages have a detrinental effect on the quality of the assenbl ed
product.- During a stoppage the exposure of the products 10 under assenbly
to high teq&;ratuye (typically around 50' C above the |iquidus tenperature
of sol der) X&RendEng ek eblsedsoiddrmay logs glompios ia isafst emichgmfddshe the

substrate [ [ phase.qgrowt h_between t.he bonded die
and subst%% @B(%)t%&?%e?gee%gg%ggggnmﬁgg‘&g%Saolpgjré‘g'ﬁ‘)@n 0¥ %getrhgo
assenbl ed preres , thieuscledyihng e assedl yragehhneys yiel dselhgduse of
certain _materials for fabricating the dispensing capillary and tool, which
may reddce tHESEI o%%?h@? hés Béé’%ucéfOlQIPi ethiffhe nbBuscofabsliypuse®rk

material s farodispensing t :aLe L anj e their high
strength (I ovsﬁgv\ear rate) gﬁgéégg tttglet ?\%h#ggcta&%%@ttg?aﬁﬁgr%si Zjeﬁon%-o\%é:tti ng
for |ead-tiWhiksed B¢sbyss tedeweng abtuabtappbiutatiton thefrenwstdmtagld hough

tijtani um %ebe non-wet t i for. the. 25 pure so] der_, t he contam nants are
still stickihg to %Erl@ﬁng&e?ftfﬁG§ coéhsﬁifg 2l bhyi A§ Shet RS samPddclim
tool. Anotdreydyntevi onakyndsed sesgpige tae e AhsRenst ngnkoYrddict s
10 under assembly to high temperature (typically around 50°C
above the liquidus temperature of solder) will be increased
and may result in a softening of the substrate material and
an increased phase growth between the bonded die and
substrate. Both these effects can lead to a rejection of
15 the assembled product, thus reducing the assembly machine’s

yield.

The use of certain materials for fabricating the dispensing
capillary and tool, which may reduce the clogging, has been
20 tried. The most commonly used materials for dispensing
tools are titanium alloys, due to their high strength (low
wear rate) and due to the fact that titanium is non-wetting
for lead-tin based alloys. However, actual application
shows that although titanium may be non-wetting for the
25 pure solder, the contaminants are still sticking to the
surface, thus causing a clogging of the titanium tool.
Another previously used material for the dispensing tool is
graphite, but this has the disadvantage of having a very
high wear rate due to the softness of the material, thus
30 rendering it unsuitable for a high volume production

environment.



graphite, but this has the disadvantage of having a very high wear rate
due to the softness of the materiall thus 30 rendering it unsuitable for a
hi gh vol une production environnent. 2 6 JUL 2006 4 Still referring to
Fig. 1, another problemw th a conventigpnal solder dispense 6 JHViAG t ool
(for the dispensing of solder patterns) is that the volunme which is to be
punped into the cavity space (14) to ensure conplete 5 sol der coverage of

t he designated point on the substrate is fixed. It would therefore be
advant ageouwst i1t hee¥eluieg may berichanged dhekhyrw pheut Havivig i o L£hange
t he sol der _dispensing tool. Such capability would be useful for

manuf act ur iTRP WeRkL80Gdy o ¥dRBar @hspenFsses.carol ) ecoelof (tfive | bent i on
It is theref; . 0bj eet e i ayeption 1 rovi.de .t he

sol der wire lg%pﬁgﬁg@gp%gj;‘%%%sp%£?§§%5n2gt ghggf Fégt W\?glusr‘eprw&lec& the

di spensi ng tcaphe | Ruypddr mbai téngavipynepeacial(14nsicde ersiis pievEMdad

unschedul e t ops of the di nsi ng system during production, which would

resul t gi n%e? %e'&\%rceod’%eﬁq%ﬂf%ﬁlf tc[%esﬁ%_%fietﬂ P e oS U rliferd se

good devi cefixeot het oA t15etOrHrEVEE Jcﬁrrar?c!atggd?ﬂ'%ﬁ tALIeL, RLTES
e

of solder to the apparatus by changing the position of t I nsert 1nside
t he di spendtaig R dthandrd ereakingwinhbhier hovifg taer gbrngavittheessoMlerhout

the need f%1§§g§§iﬁgt@g%fhe é%%ﬁr%éga fﬂ?%ygw%%yd be useful for
manufacturing work-study or research purposes.

10

Objects of the Invention

It is therefore an object of the present invention to
15 provide the solder wire dispensing apparatus with means to
effectively protect the dispensing capillary form building
up material inside, thus preventing unscheduled stops of
the dispensing system during production, which would result
in a lowered net UPH and the possible rejection of

20 otherwise good devices.

Another object is to provide for alternative target volumes
of solder to the apparatus by changing the position of the
insert inside the dispensing tool, thus creating smaller or
25 larger cavities, without the need for Substituting the

entire dispensing tool.

Summary of the Invention

30
In accordance with the above objects, the present invention
provides for a method for dispensing solder in contact with

a substrate to be soldered wherein the dispensing pathway



Sunmary of the Invention 30 In accordance with the above objects, the
‘present invention provides for a nethod for dispensing solder in contact
with a substrate to be soldered wherein the dispensing pathwggy)y2 Bog Ul
2006 is lined with a material suitable §ar assuaging the clogging of said
pat hway. Specifically, the solder is in the formof solder wire and is fed
to and di spensed froma dispensing device. However, the insert is also
suitable for 5 the handling of liquid solder. In one aspect of the

invention, ise liimBagvistla @oahiangriapl ised tHE e t T PabiRwaikg llrn?]a@wer
aspect, the lining is_. a renovable insert tlghtl fitting into t at hway.
This 10 | SHIRIHIerof r 8aienbadnwest ofSRael h@@%&?onthﬁréﬂéﬁaﬁlys titve

l'ining mat edieal fdsm CHOSENLHL LM, BPY QA8 9% £RAMRINY ?1'd0rail%f§>e(ﬁ%ret&? A Rhi te,

graphite; ceramcs; cernets, including carbldes of tungsten ani um and
15 cenent edlighasisded dmeldmvémwmral stherims«les stnra]asdjesummm for

dlspenS|ng SO|I ol der cont th a substrate to be sol dered
wherein the éispgﬁgfh éiﬁﬁa cg in accordance with 20 the above

nmet hod. Preferably, fastenl ng neans are provided for transfixing said
device to fasten the insert therein. Preferably still, the insert lines
the pat hway % h?8&igR SPRIFitcPE hEnsoderertt iows:, Spemlﬁmallgl yis t he domgemty

conpri ses g£m ]%Eg £api | runni_ng w.thi d Ien hw se
of the ste%%c%rltlon Erouc% ‘"ﬂa ‘he fsnoi’j}i thesr &SRS gor edr?L er end
of the |myairéMﬁvmbbmelpaertOtlghtly fitting into the pathway. ThlS

10 is the preferred embodiment of the invention.

Preferably, the lining material is chosen from any one or
combination of carbon-graphite, graphite; ceramics;
cermets, including carbides of tungsten, titanium and

15 cemented carbides.

The invention also provides for a device for dispensing
solid solder in contact with a substrate to be soldered
wherein the dispensing pathway is lined in accordance with
20 the above method. Preferably, fastening means are provided

for transfixing said device to fasten the insert therein.

Preferably still, the insert lines the pathway through
which the solder flows. Specifically, the insert comprises
25 a stem portion and av capillary running within -and
lengthwise of the stem portion through which the solder is
transported. The other end of the insert forms one part of

the dispensing cavity.

30 Preferably, the insert comprises a head portion integral

with one end of the stem portion.



the dispensing cavity. 30 Preferably, the insert conprises a head portion
integral wth one end of the stemportion. 2 6 JUL 2906 6 Brief '
Description of the Drawi ngs The aforesaid objects and advant@gqgaqﬁﬁthe

nmet hod and apparatus nmay be better undegstood by referring to t 5

foll ow ng drawi ngs and the acconpanyi ng description of the representative
or exenplary enbodinents in which: FIGURE 1 (Prior Art) as described above,
shows the conventional solder wire dispenser tool with 10 die attach

encl 0si ng BLbef tmeﬁézﬂif)%iﬂidtg SOl gL ﬁ,}m% ween its cavity (14) and the
substrate's surface ; i spenser tool according to the
present invention with the insert in place; FIGs. 2A, 15 2B, 2C and 2D
respecti vely,shgwt e h i gna ott cros ction nd sj

e oat e e Eate: Yhbi B8R Shori s Brotedoecd onal

perspective views 0 e di'spenser

view of t heampcslp@t\ser mal;oolbevmbtelwﬂr t hﬁdle&%@bbd a@th:@fBE*A 0¥8 tt'?ﬁa
insert i_n |l ation; RE 5 shows the insert being provided with
fastenlﬁg i ¢ ?%&P$§S%¥@ tbet Recemppaiiiag ©e6IcripddenFicEURR

shous a_di spanisaleriofli AL Uhd 10,11 6001G 2§ CTRdITeNt of the

invention. Detailed Description

FIGURE 1 (Prior Art) as described above, shows the

conventional solder wire dispenser tool with

10 die attach enclosing a cavity confining solder
flow between its cavity (14) and the
substrate’s surface (15);

FIGURES 2 show a dispenser tool according to the present

invention with the insert in place; FIGs. 2A,
15 2B, 2C and 2D respectively show the side

elevational, bottom, cross-sectional and side

perspective views of the dispenser tool ;

FIGURE 3 shows a cross-sectional view of the dispenser
tool without the insert;

20 FIGURE 4 shows the insert in isolation;

FIGURE 5 shows the insert being provided with fastening
means to fasten itself to the dispenser tool;
and

FIGURE 6_ shows a dispenser tool according to the coating

25 embodiment of the invention.

Detailed Description of Embodiments

30 The method of the present invention in general entails
replacing parts or the entire dispensing pathway either
with one of the two embodiments, i.e. a protective coating

or with a removable insert. FIGURES 2, 3 and 4 shall be



30 The method of the present invention in general entails replacing parts
or the entire dispensing pathway either wth one of the two enbodi nents,
i.e. a protective coating or with a renmovable insert. FI GURESZ, 08 and 4
shall be JUL 2006 7 referred to and desgcribed collectively hereinafter in
respect of the insert enbodi nent of the invention. FI GURES 2A - 2D
respectively show a wre sol der dispenser 5 tool (20) whose sol der feeding
pat hway (22) has been adapted to receive a renovable insert (30) designed
to assuagediered@uaidgaeig t t; b is r (:20) may
be provided with a dispensingagge?ﬁgﬁ?%4%%ahﬁﬁé%ﬁ§€gig%?%ﬁﬁ§¢é#%eﬁ§§older
fl ows i nt o AP EInfGIhddreofinsenthemtadimerdnd f itHes imyenitd cspace bet ween t he
di spenser tool cavity (14) and the substrate's surface (15). FIGURE 3
shows the dispenser tool (20) without the insert (30). The insert, shown
in isolati GIIGUREE @RE-42D 1bspedRiiveay ishassensera tobubar i@yt i on
(32), wherein s %rovided a capillary (34) running |engthw se therew thin

t hr ough®whit@P 4 hd 2831 dBRofer eSphershbenjiing tpabkpart etR2) Plefer Melep, t he
insert (30 dgﬂgg ntpal r i 0.the len of , t he di spensi ng
pat hway (Z)éa) of tcﬂekgi sépéécn(g%)rlg taog%er%g§8%%r SUbH Shi glt%al) hedes%%%?af I%é’ws
this nanne@ssuaye subst ahdtpglingendt htlod phehpayhwew )(.26) Thbadiispenser

potentially expo to_the liquid solder may be protected. Accordingly,
wi t hout th)eé‘ﬁo)nisef{)(?)tlﬁ@y! fig Fﬂéi}’rlsg@oql‘ Y5t SpeHsiRRy T ecehétVeddidig
capillary te hpddddieth WidHe ONtaM §30GS- Wei 6st PEPoCRHSE LR 16QY RiEent to

st op. LBin% i )
10 he cavity and fills up the space between the dispenser

In

tool cavity (14) and the substrate’s surface (15).

FIGURE 3 shows the dispenser tool (20) without the insert
(30). The insert, shown in isolation in FIGURE 4,
15 comprises in essence a tubular stem portion (32), wherein
is provided a capillary (34) running lengthwise therewithin

through which the solder wire (not shown) is transported.

Preferably, the insert (30) substantially covers or lines
20 the length of the dispensing pathway (26) of the dispenser
tool (20) through which the solder flows. In this manner,
the substantial length of the pathway (26) that 1is
potentially exposed to the liquid solder may be protected.
Accordingly, without the insert, the long hours of
25 dispensing cause the feeding capillary to be filled with
contaminants which then cause the equipment to stop. Using
a graphite (or similar) insert, the material build up
inside the capillary is reduced significantly, elimination
all unscheduled stops and allowing for a preventive
30 cleaning during scheduled stops. The dispenser tool (20)
can thus be used to dispense solder wire continuously.
When taking the key factors, namely machine stoppage due to

dispenser clogging, dispenser tool machining cost and cost




a graphite (or simlar) insert, the material build up inside the capillary
is reduced significantly, elimnation all unschedul ed stops and all ow ng
for a preventive 30 cleaning during schedul ed stops. The di spgn @?MFOO|
(20) can thus be used to di spense soldeyr -wire continuously. en taking
the key factors, nanely machi ne stoppage due to dispenser clogging,
di-spenser tool machining cost and cost 2 6 JUL 2006 for the insert, into
consi deration, the concept of a replaceable insert (in case of wear out),

which is thor atheonsuselis, baeem™sors0ARHGaldrY, Vicakl ecéiﬂéeg@ the ery
low cost for replacing the insert (30) when it is worn out. 5 Preferably,
an i nt egr al*SRERF§RR 1S ohneSEY i(dnproveded afeax heutbp whichf ishahiemser t

(30). The heags ion Y, r QWA f t e e of
gripping with u1?(%{1]5(\:11eér)'s é%@%%@ti %%%ﬁ?nﬁs%ﬁtl%&lag{eles Irbgietoélgdjo iocn eoQ{%rg}agiaot“hway
10 of the dicsyerfser namladizy the harskrtThE @nldarged thead woper ouw@an (36) may
~also serve to limt the length of insertion into the pathway of the

di spensér tool (20). As shown in FIGJRE 5, fastening neans (for exanple,

screw and HrhyRath psaanhQ@gidyrﬁgg@mpgggibhkqggyc&bn?¥opgdgan%t15 and
undone with the hand or fingers wi thout requiring any tools) nmay be
provi ded t &headtadh e ¢hsehe {mserthé30di spfhseherdopostpanhvi@p) Amy

AN e R T S W SN R et S
t ool housi fgnigerseanh wwk tiest {asdrt hBaguber siakkeal ihhe ithseatHwp in a
10 of the dispenser tool (20) by hand. The enlarged head
portion (36) may also serve to limit the length of
insertion into the pathway of the dispenser tool (20). As
shown in FIGURE 5, fastening means (for example, screw and
thread means, bayonet pins and the like which may be done
15 and undone with the hand or fingers without requiring any
tools) may be provided to fasten the insert into the

dispenser tool’s pathway.

An alternative means of fastening the insert (30) in the

20 pathway (26) is to provide a pin or screw means (not shown)
that transfixes the dispenser tool housing to reach and
restrain the outer wall of the insert stem in a
perpendicular manner. . Such perpendicular screw fastening
means may be provided with a head portion with features to

25 ease finger grip such as a hexagoﬁal shape bolt head énd/or
‘knurling on the sides of the head. With such handy
features, the unfastening and replacement of the insert may
be carried out with the hand without the assistance of any
tools.

30
Other conventional features, such as chamfering (38) around
the edge of the intake end of the insert to ease the feed

of solder wire thereinto, may be provided.



per pendi cul ar manner. . Such perpendi cul ar screw fastening neans nmay be
provided with a head portion with features to 25 ease finger grip such as a
hexagonal shape bolt head and/or .knurling on the sides Ofl%h% Uﬁ d. Wth
such handy features, the unfastening and-repl acenment of the inse may be
carried out wth the hand w thout the assistance of any tools. 30 Qher
conventional features, such as chanfering (38) around the edge of the
intake end of the insert to ease the feed of solder wire thereinto, may be
provided. 2 6 JUL 2006 Materials 5 Wiile the dispenser tool (20) may
conventionally be made fromtitanium chosen for its mnimal affinity with
the solder alloy and its |low wear rate, the insert nay be made froma

di fferent melwydialld ncl udi ng graphite, carbon- graphite, ceram cs and
cernets. To distinguish from 10 graphite, carbon-graphite nmay be defined as
conmbi nati ons of anorphous carbon, graphite and an inpregnant to inprove

strengt h. irat | f ] of hi,pjng_or tooling to cise 15
dinensign§®%}%ﬁﬁ#§%]gﬁgpgg%%ﬁvEﬁ%.h#?Qpnﬁﬁ¥19ﬂqy%ﬁkﬁo%$Lf%rg@dqig%xubon
can behave fasora vetahiom,a dieeret 8br duss tRihigaYalehidy @Rynberhard in

its cubic structure and nmay be slippery or provides lubrication for
sliding sySEfr iatlia% Heskabbhalogrupntt saser uthaer énsegtomaer beatedeal s,

which may bgdised, §0ekUdekUNgSte2ia1 including graphite, carbon-
graphite, ceramics and cermets. To distinguish from

10 - graphite, carbon-graphite may be defined as combinations of
amorphous carbon, graphite and an impregnant to improve

strength.

Apart from the ease of machining or tooling to precise
15 dimensions, graphite and carbon-graphite materials are
preferred as carbon can behave as a metal or a non-metal
due to its valency. It may be hard in its cubic structure
and may be slippery or provides lubrication for sliding

systems in its hexagonal graphite structure.

20
Other materials, which may be used, include tungsten
carbide.

25 Coating

In another aspect of the invention, the insert for the

solder dispensing pathway may be provided with a protective

coating lining the length of the solder flow pathway or
30 capillary of the dispenser tool.

The capillary of the dispenser tool may be coated with a

layer of material suitable for minimising friction and



carbide. 25 Coating In another aspect of the invention, the insert for the
sol der di spensing pathway may be provided with a protectivi %g%ting l'ining
the length of the solder flow pathway or 30 capillary of fe ig%enser
tool. The capillary of the dispenser tood 4ray be coated with a |ayer of
material suitable for mnimsing friction and 2 6 JUL 2006 10 adhesion of
sol der material and contam nants due to contact wth the |iquid sol der

The material should al so be non- reactive to the solder alloy and

cont am nan@siheigsdoaf rdmso lagar maftearhadgr @pll tcerasrengaest edel ot kenitaser t

enbodi nment boue, of her .durabl e nop-stick or, lubricating, coatings may be
used, for ggé:%lp?cée sﬁ%‘%b%,ggﬁg?ﬁm- ﬂ‘ihterinif‘écearr?cf‘lbo?rb?]ﬁ%ig]r?‘ae BoFoR~
nitride coatiang.ivdporot brewarrlidig- 041169 the casid Dghndhes dtAReBS@ bt 00!
may 10 be_replaced with another and the worn-off di spenser tool be

recoat ed agReAL ITFIhi Sr3RivhE? , 2BhEVG0SSERserin odhe chnspet ewboddmegai n
after recoat . i ( (E n_be t r or_line
The sol der tos cavity (od) R L R Copet uBH} B ERg BofBYBR=Tha the
t hi ckness bf u$edhefopatixagppie,i nsthiecondersiofi cabeuti t2-iHe gand | bowohl be
appar ent to.z sgli I hed er sgn .that there is nunber of alternative ways of
achi evi ng PA&TTEF 8Q&°% BAtares GPathBIpresent invention. For exanple, the
insert 20 may be fastened in a nunber of conventional ways apart from the

screw neans described above. It will also be obvious
Upon the wearing-off of the coating, the dispenser tool may

10 be replaced with another and the worn-off dispenser tool be
recoated again. In this manner, the dispenser tool can be
reused again after recoating. The coating (50) may even be
extended to cover or line the soldering cavity (52) as
shown in FIGURE 6. It is suggested that the thickness of

15 the coating be in the order of about 2-10 pm.

It will be apparent to a skilled person that there is
number of alternative ways of achieving the various
features of the present invention. For example, the insert
20 may be fastened in a number of conventional ways apart from
‘the screw means described above. It will also be obvious
to a person skilled in the art that the various methods of
the present invention and its various specific embodiments
.and configurations of the apparatus and components thereof
25 may be varied or modified without deparfing from the above?
described method or working principle. These and other
embodiments not described specifically herein are not to be
considered as departures from the present invention and
shall be considered as falling within the letter and spirit

30 of the following claims.



to a person skilled in the art that the various nmethods of the present
invention and its various specific enbodi nents and configurations of the
apparatus and conponents thereof 25 nay be varied or nndifigg~m1%¢ﬁut
departing fromthe above- descri bed nethqd or working principle. ese and
ot her enbodi nents not described specifically herein are not to be

consi dered as departures fromthe present invention and shall be
considered as falling within the | et t S2FH spirit 30 of the follow ng
claims. 2 6 JUL 2006 CLAIMS A device for dispensing solder into contact
with a 5 substrate to be sol dered wherein the dispensing pathway is |ined
with a material suitable for assuaging the clogging of said pathway,
further wherdi.n fd@stéevinge neemsdispeuoirigledoldemnshitxi agnisaitd wichhi ce to
reach andsfa L nser i1 <A devi.ce according,to C.aim1l
Whorei n he. Enoaredet 156 be RORGR iiaBip A8 SRS el tfor i ng
to daimil wlérefnvitlie pardpsayai ssuiltibdevéredabyuariogathagelabigiAgdedi ce

accordi ng toJghai Palnpher eichther | RN ”Péseéé'éﬁ'ngj $hea@SER QM a0y one or
conbi nati on of: - carbon-graghlte, graphite; 0O - ceramcs; - cernets

i ncl udi ng cartBraédistngurfgsidendetiganitem serrh capdntfed tear binlednssrt An
insert for renhafteigi ng a di spensing pathway of a
10
2. A device according to Claim 1 wherein the insert

lining the pathway is removable.

3. A device according to Claim 1 wherein the pathway is

15 covered by a coating.

4. A device according to Claim 1 wherein the 1lining
material is chosen from any one or combination of:
- carbon-graphite, graphite;
20 - ceramics;
- cermets including carbides of tungsten, titanium and

cemented carbides.

5. An insert for reinforcing a dispensing pathway of a
25 device for dispensing solder into contact with a substrate
to be soldered, wherein said insert 1lines the pathway
through which the solder flows, said insert further
comprising a head portion integral with .one end of the stem
portion.
30
6. An insert according to Claim 5 comprising
- &a stem portion; and

- a capillary running within and lengthwise of the




25 device for dispensing solder into contact wwth a substrate to be
sol dered, wherein said insert lines the pathway through which the sol der
flows, said insert further conprising a head portion int egraﬂB Wlt Wlbne end
of the stem portion. 30 6. An insert acgprding to Caim5 conprising - a
stemportion; and - a capillary running wthin and | engthw se of the 2 6
JUL 2006 12 stem portion_through which the solder flows. 7. An insert
according to T %gﬁtmrt@irﬂu?%g’qﬂmgdtﬂ%oﬁjid@ﬁ fLo%-ovi ded with any one or
conmbination of 5 - nmeans for ease of grip with fingers; - neans for
limting the jnserfion_into the hway of _the solder di.spensing device;
and - neans f’o’r faélfeﬁlnﬁﬁrt hea?cncgrzit@rjtng{/vi ERi & pgt Pfa?aefelgf '?kh% 2‘89 er
di spensi ng dexdrtéonlids rofmdedserth aogoomk ng tom@lrmmitios ehi ch material is
chosen frem any one Qf . gonbipatian ef; .- on-araphite, graphite; -
ceram cs; 15 - cernmnet sealﬁnc udi ngsgc%?bqrdléjs%gggtﬂlﬁ%s??gh, titani um and
cenent ed carbi des.- means for limiting the insertion into the pathway of
the solder dispensing device; and
- means for fastening the insert within the pathway

of the solder dispensing device.

10
8. An insert according to Claim 6 which material is
chosen from any one or combination of:
- carbon-graphite, graphite;
- ceramics;
15 - cermets including carbides of tungsten, titanium and

cemented carbides.



