] Me3erHrEl ") 6T27$! L Met hod and apparatus for dispensing solder 5
Technical Field This invention relat’es to sol der di e-bonding technology in
the manufacture of sem conductor devices, In particular, it relat

“met hod for dispensing solder to 10 a poi %t on a substrate to&m‘l\m@ﬁ\w‘m SO
that cl ogging of the dispensing apparatus is assuaged. Devic

- appar at us enpl oyi ng such nethod are al so di scl osed. 15 Background!s®% | n

t he manuf act ure of '%(Hu;lh QL %‘Q 85 £ SO TR tss_l_n & S.I.Q-ie red or
di e-bonded onto a sgﬁg##ate-g#h5E%g?é%?—é;spEﬂgﬁggkuy2L+é%erS§e heated to

beconme nolten 20 inside the dispensing apparatus before being di spensed
onto the point on the substrate to be soldered, or is ins gl de
t he di spensing apparatus and only nelts upon comng into CamWﬂMWMMWWHMM
heated substrate. Qur invention relates to the latter category gy
di spensi ng sol der but can 25 be used also in conbination wi th an apparatus
for nol then ZeghpicalhBieldpensi ng of either pre-heated nolten sol der froma
reservoir of liquid solder of the first category or solid 30 solder to be
mel ted upon contact with external heat of the second category requires a
capi |l l ary-li ke ferdisng ioutrértiobhi sredhders faasl capildexy §12)bafndeg
di spensi ng tool (ég% mpy be further grovided w th a _di spensing caviti (14)
- 2 attachhefRoaRRlY oh ob PexPRASF 3Rt BFe t BE FeREFARdBGEPEL dEYEFes8o t KAt t he
ext ensi on i§54+$i &} copt Lt he-th a ( C Lhg
seal ed or I?%%?hg%?%ﬁ? ggv?§§a$%§ %%egs%%giéﬁ(%§§ §?%%e%%9§%|%8§§%9fF§m,Out
5 through tdaepounteon( B6)sukmitrate takebeheofldemedr sshdyimtaschoggimgdodi t hi n
the cavity 414) gs shown in Fl GURE % %Prlor Art). In,the eferred
enbodi ment , “Phe FREHFRGH | &PRABI CHAd the APSHEEtY cald¥i¢id) 2P
joint togetiiepatorhor &meNEy PhCeuch NhOt b Clird hgl sHs@isc(s9edis placed. 10
For soft solder die attach, oxidation and the presence of thin oxide filns
on, and other inpurities in the solder pose a critical problemfor the
di spensing of the solder through a capillary-shaped feeding system
particularly in

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 molten

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)



- 15 hi gh volunme and continuous operation. As the solder is dispensed into
the cavity (14) and nelted, the thin layer of oxide film and ot her
inpurities (hereinafter collectively referred to as "contam nants") wll be
separated fromthe "pure"” solder |liquid phase to becone the 20 solid phase
conprising the contam nants which float atop the nolten solder. Mst of the
-solid contam nants will be dispensed out of the outlet (16) along with the

li-quid sold e suhst.rate rface. : h

coﬂt am nant%%gﬁﬁ%%}ebréégé Haégi rr?gtm%'.tn%gof(r)lut%l%et”%%l ee%%ll?(ﬁg&ll?%%% d?%g? der
fills up theocavhdy Stpace d:idgnsibns tvenimaldyodé ndisgtabei rwivay ithe the
sol der feed capjllary thus clogging it and bringing further di spensing
of the sof cevbSbrabel Wobl, Bt SEREIRG dopsPades nal (i Tt oBtbe
taken out f@avgtganwﬂ amé usehege ngigf heisal dep whé ec (kg reibserded into

the capillary (1 % and the production process restarted again. -3

Dependi rig o ¥degBotHer caitilef cldfposiandneo ahdkgr abes fae qeethare s@dp t he
sol deri ng Ene! i i r r e; ¢l i jse
Frequent Iy Conelied SPEREL PRe LaGLEq (16) (o0 RobEns 8| PROURE, TEVREILED
wor k st oppaiyes) anlinr edec pirg felre edoteadb ocaldimauit ,0ft HENi fiee diidtg howt 1 € PKH). 6)

Besi des reducing the total ,output, these stoppages have a detri nental

ef fect on t#RAqhhBPi Oy SEPIHE%sTeRded bt bdage. JBdPind WtHTpdde tRED
exposur e of o8, pEEUCH 84 O, GRTRSSERBLYE L P30 Ol tSTRSEaL ur e (typi cally

around 50C above the |iquidus tenperature of solder) w be increased and
may reslt in a softening of the substrate material and an i ncreased phase

h b he, b di e d . h th ff | ead
0w 1 DeLuEgh 408 PORIEE, I AL Ut L BRL LREPS AL SELS g LFRO 10

machi ne' s ytield. okiRlausei Dis Ceht aighdbehkal Snfdirftalgd cahi fhd heolder
di spensing capillary and tool, which may reduce the cl oggi ng, has been 20

tried. The PR8e GoffoicakecRreiateni rs fdre dispraRshdt 641 SShe eseidani um
|l oys, d i hj d ; h
alloys, duefphaf! L %%ﬁﬁg%{ﬂb;(é@%&@&i {;g%g&%@ V@\};&ﬁf&f{%& agh that

titaniumis non-wetting for ti'n based a act
appl i cats onhsgbwyctlhate ahndoaghttinuanisunopmyabionon- viet t thg fsarlddre 25 pure

sol der, the,contam nants are still, stickjng tq the surface, thus causing a
o051 hg or L RRERREANTHRL 3. Gk er (b borbHsme 688y st f SV Ehe
di spensi ng $eol J:6i @& apliitign bahdt hicthas t Rehgli sadyant agenhetehad fged very

high wear rate due to the softness of the material, thus 30 rendering it
unsui t abl e $otlgctiigie vl il proddct ton @avi Yepnrtaminantg”) stwillreberring

to Fig. 1, Lt R I j ' t ool
(for the i SORAERLALPELETLRL DaRp CPTMETMLE EL ai P B Bl R R R RY 12
punped 2t ost hidcphiatsye spamer{dingt chensuoretammirpdret € 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 surface. However, some of the contaminants
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.



+ 5 sol der coverage of the designated point on the substrate is fixed. It
woul d therefore be advantageous if the volunme may be changed quickly

wi t hout having to change the sol der dispensing tool. Such capability woul d
be useful for manufacturing mork-study'o?'?esearch pur poses. 10 Objects of
the Invention It is therefore an object of the present invention to 15
provi de the solder wire dispensing apparatus with neans to effectively
protect the dispensing capillary formbuilding up material inside, thus
preventing unschedul ed stops of the dispensing system during production,

whi ch woul dpggetdiingnoa kaeeiseddeet aURKarbnigss Possdl end e esdéop ohe 20
ot herw se good devices. Another object is to provide for alternative target

vol umes of R%fdeFOt §*PRe taFpHCAAET 1B AREGING % MRPPRT QB Bf OFART | Rler t
i nside the gdigpeRsifg t Eﬁloggtiwgﬁtéﬁatalﬂgsé”?lg!e%le‘?{tl | ar ger S§@x‘/é£éfs

wi t hout the need for substitutin e entire ensing tool. Summary of
t he | nventi bam88 | duadew dancerwiducthenabske fahj ethsys t lvaygEsgntwork

i nvention provides for net hod for, di spensin ol der in contact wth a
Substrate {0 PRPESPHCPRE HRSHEITS HAG EOERLi HYCBUERRLy UPLES PSS DPhEd
with a nmateqgph) sui BaBiaekOrcaRTUdg Mhd RS 1H10001L10f €7 e P3EHYBYges

Specificallg, the solder is in the formof solder wire and is fed to and
di spensed fRaWeaadidgparisiontadedifeectHoorvehe anelifyeraf ithel assemblead| e

for 5 the j of A j.quj o] I e a e J.nveniion he
lining is ggggg ng a&%#ﬁggfu%t%qghgaﬁgtﬁ&ﬁ?.égﬁggﬁg%h%? ég%%cﬁ%b?%%t i ni ng
is a rerovabhéernassiembiightiy hidghi ngmpetatilre petymisnal Ihi srdonds 50Re
preferred enbodi nent ff the invention, Preferably, the lining material is
chosen fronBAYeohleo 1@%@?%&?%65?%5%%-5?5 BFt eviht aBRi tBCreerati cs;

cermets, inghddhag £asRi€esn0h LYPOShERy LE!BALUBLBEE 4P CRAREALES1 CARAI des.
The invention al so provides for a device for dispensing solid solder in

contact witana isubseaacd tphdeesgrizwieh Wedredent Hdvadi bpawdsichgdpat haag i s

lined in accordance wt t.he above_net hod. Preferably, fastenin ans
ot 6 pr ovi de S e Fanss Bty Ui RETEEN ofhnciBat 2 IhoteTecniod FF
Preferald y shel hssélBléasprbodlicbesthtie patihvaygt bheughsehbti hhehsneder
flows. Spec;{éfglly, the insert conprises

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.



<25 a stemportion and a capillary running wthin and | engthw se of the stem
portion through which the solder is transported. The other end of the
insert forns one part of the dispensing cavity. 30 Preferably, the insert
conprises a head portion integral with ohe end of the stem portion. - 6
5to 15 20 25 Brief Description of the Drawi ngs The aforesaid objects and

- advant ages of the nethod and apparatus may be better understood by

referring tQo t foll.owing draw ngs, and {he acc anyin scriptjon of the
represent at?\:/étfgr ERERHIT q's‘/g eﬁb%d?érb?nts {[h m?]?i?_(ﬁ)%lfl Gﬁﬁ%bi PFi o l{fbﬁt)aa_s
descri bed abonNeentifal hesondent i aRalpesHLer Y4vELg SpRRSer toor wihadie
attach enclosing a cavity confinin%tsolderfIOM/betmeen its cavity (14) and

t hesubst r at @l 8Peppingecf 15P1APCURES t2SRSW 4 sdithgdnddre vl ue cor BiFmgifo t he
presentinveg&i Iy j he_i.ns i I - _Fl Gs.. 2A, 2B, d

respectively slﬁomqu]{qgeéi gggpe\?%{ei gr%gﬁ,t%’g%ﬁacérﬁ (clr%ss@e%%%ﬁgl c%%lete

si deper $pectdldewi emwepdge hef dibpedssighaoed ; o BURFoBshbassabstrate is

- ti | . vi f the. di togl w thout the i t;. Fl GURE 4sh
the insert 1H¥Sol atiton! P GURETBERGRE S, R I HLEHECREPRGS picvi iy o THIS

fasteni ngma&f be ERghEBdI Gaelhk140 Wik oitS PRRSSy Dl cradkd GIRE §sheue a
di spenser too accordi%g tg t he ggatingenbodineé% of the Tnvention.

Det ai | ed DedtsPpRBoAJoftEpbodi nBREh 3addeikibtHodwotldhdeprusefiuli nbenti on
| n general ool okl s [ EPLACLOG DAL, O L PEENLLE € i SREDSI NG Palhuay eit her
he " tTwo € d ts e.”a i Re o3

w th one of Inents; 1~ protecti ihg or with a
renovabiee insert. FIGURES 2, 3 and 4 shall be referred to and descri bed
collectively hereinafter in respect of the insert enbodi nent of the

invention. FIGURES 2A - 2D respectively show a wire sol der dispenser 5 tool
(20) whose dets T SEIERE PRy ENBYok 22) has been adapted to receive a
renovabl e i ssuage the cl ogging of the pathway (22).
The di spenser tool (20) may be provided with a dispensing cavity (14) . In
operation, the,nol{£0, 3eL4er 1) 0% dU© Lhe ST LIt 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



+to the cavity and fills up the space between the dispenser tool cavity (14)
and the substrate's surface (15). FIGURE 3 shows the dispenser tool (20)

wi thout the insert (30). The insert, shown in isolation in FIGURE 4, 15
conprises in essence a tubular stemportion (32) , wherein is provided a
capillary (34) running | engthw se therewithin through which the solder wire
“(not shown) is transported. Preferably, the insert (30) substantially

covers or |jne h gt at y ( h

di spenser tio%l ﬁ%g?atﬁ“rlo%?h a\h/vhrﬁlch hﬁe solggﬁsd%}?log ﬂﬂ; t%sfsga%%%%ér?t?%e
substanti aIclceg@iﬂﬂgobft lba ijplatoateyw a(y2.6) $ﬂﬂ@t1f$c@b1ent itakl ysoel)cpnseds tint he
i quid sol de’b‘? % rot ted Accor %Iy W t hout the inser the | ong
hours of 28" rrg i Ert H&rfedd nd cA59 158 21D DeSRSHTRY T @
cont am nant&lé’}!&%:@@lﬁ@%@%’ée Ifl&ﬁe\%&“ PEEROT i A O St OPs é@éé‘gs@lgéﬁp@ t&r (or
simlar) insert, the material build up inside the capillary is reduced

si gni fi Gantthe kandd g i of biquidseokdrt ed stops and allowing for a
preventive 30 cleaning during schedul ed stops. The di spenser tool (20) can
t hus be used to di spense solder wire continuously. Wen taking the key
factors, narel yneaem'pm:tstoppa@e ditevéot thspenser lclmiggy s @ spedsigt ool
machi ni ng cost_ and cost for the insert, into consideration, the

concept of 2PREWAEAP e h“?'_ls%?’?h"(?i’r cak® FOWREF IRGCEmhFhH i-%n%lh‘énl%
consurmabl ea@éﬂ%ﬁb%"ﬁ%@e&%‘ | gH1ah) er i 49 LAGOVERE |WIRAS). THRis
replacing the insert (30) when it 1s worn out? 5 Preferably, an integral
head pdti ors (B8 pPrebeovvédeemizediment opf erlie ofinvémrtiomert (30). The head
portion (36) may be provided for the purpose of ease of gripping with
fingers so that the insert may be slotted into the pathway 10 of the

di spenser tpeéfé21Py bhasdlifieemalaecthnesd pRoEEANfr3@) ATy GH&OoBerve
tolimt the length of insertion into the pathway of the dispenser tool
(20). As sHOWRPLRLIQIRE S { A3rOANTY TARMAStEr or ISP B 7 scFEWAIHE 3 hr ead
means, bayougtnpius ar@crnelrgkecx@bsaegayog langs 19nand 4ndeDGRW 1g  he
hand or fingers w fhout requiring any tools) may be provi e Pasten t he
i nsert lsnt ocermentked peasteideé®ol ' s pat hway. An alternative rreans of fast eni ng
the insert (30) in the 20 pathway (26) is to provide a pin or screw nmeans
(not shown) that transfixes the dispenser tool housing to reach and

restrain thenoutekemlilordfal 8 ipreerilded efiv kN aa eF peadirew &Ilé(?éﬁ@Ing Such
per pendi cul ar_screw fastening means may be provided with a hea ortion

with featur®elid 39ldege ¥nngentgeitp witdh as Salbr‘r?et)@gkﬁratosﬁépes ¢recdad
and/ or k”“”l‘ré1 £ {:Hg ﬁﬁgﬁgnggphhﬁatﬂﬁ@g lﬁﬁ%técdq ﬂnanagé’ .fci’ér&'c%%s Jﬁﬂtﬂe

unf asteni ng a rep acenen el nser e carrie hand
W t hout2zot hetla?ssalsdb‘aelaee‘omodny PpefsralBly Ot fmstezmnvgnnemal ateapunoesdeduch

as chanferi (38 pund the, edge of the pntake end of the |nsert to ease
The Tood of LCbl HATSFTEL TR eral B 45V g T8 Hotrbede thoert LREFL

Preferably still, the insert lines the pathway through
which the solder flows. Specifically, the insert comprises
25 a stem portion and a capillary running within and
lengthwise of the stem portion through which the solder 1is
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.



g _TA .-. i- .-. ~.. . , 1 .. 5 Wile the dispenser tool (20) may
conventionally be made fromtitanium chosen for its mnimal affinity with
the solder alloy and its | ow wear rate, the insert may be nmade from a
di-fferent material including graphite, carbongraphite, ceram cs and
cernets. To distinguish from lo graphite, carbon-graphite nmay be defined as
conbi nati ons of anorphous carbon, graphite and an inpregnant to inprove
strength. Agfiéffﬁfgkéfgtfgﬁeo'f Jac Lpifoepr tooling to precise 15

di mensi ons,—¢fap SFe—etH-Rof—eH-aP Feterials are preferred as carbon
can behave as a netal or a non-netal due to its valency. It may be hard in
its cubic structure and nay be slippery or provides |ubrication for sliding

systens in TRe RbLIfoifatd gPRIRICS stPUcAFV@NtRY]S hed ngter Metdodan?BR may
be used, '”&%ﬁgfaw@,g%ﬁ‘ B B dler o 25 RIS dd) B?Otﬂﬁfe@f}?ﬁgt tf {hE
invention, the insert for the sol der gispen5|ng pat hway may provi ded
with a pgrotéelloeiggadrayihgsi agadt ltdel emgdnpenytimey sid sterigt om paf hag or
30 capillary o; éhe d%s enser tooIl The q@&llarﬁ?of t e.dﬁ§penser t ool may
be coated wiTRTESFAGRFIEF Rht BFFTEPLRLY t AP RIHBY NP nt i ¥ihg friction and -
10 adhesion of solder material and contam nants due to contact wth the
liquid solder. The material should also be nonreactive to the solder alloy
and cont ami hEAYREt her ef PEFOTAPAIXt )f r 8 gflaplinided ahpjest edheawshethasert
embodi ment. S above, ot Bhydufahle NoBsBhLEK \of L UBIGALI g, coakhnds; fRY be
used, for exanple, silrcon, silicon-nitrrde and boron nitride boron nitride
coati ngLo Upon the weardhg- atftach tdrecloosminanga theidiyspenrseimiopl sobygeto be
repl aced wi th anot her ﬁid t he worn-of f di spenser ,tool ?g recoated again. In
this manner, the di spehs&¥ t RET¥&Fbe tEFsed® Y4ty af €A )r ec®dfi ngEP%he
coating (50) may even Bghsxtgnded tQreouer (ps)tine the sol dering cavity
(52) as shown in FIGURE 6. It is suggested that the thickness of 15 the
coating be FTHGY¥RGS o deshoV abolitspenger kpol 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



1t will be apparent to a skilled person that there is nunber of alternative
ways of achieving the various features of the present invention. For
exanple, the insert 20 nay be fastened in a nunber of conventional ways
apart fromthe screw neans descri bed abole. It will also be obvious to a
person skilled in the art that the various nethods of the present invention
and its various specific enbodi nents and configurations of the apparatus

and conpone r.eof 25 y be varied or dified,w thout.departing from
t he abovedegsléc??a%ggdms'g%od"”{(;ara G c’irnlgbefo(?i SOt e a{h%r%{'ﬂgf%gﬁbo ! rent s

not descri beskiseeci df cehé yihes et nemsed ént cobetigonshelefiefoms departures
fromthe present invention and shall be considered as falling within the
letter and spirit 30 of the follow ng clains. - 11 CLAIMS 1. A nethod

for di spensgygygesden LNty cud.act: Wdh, a ubstiaie S
wherei n the di spensing pat hway %‘%t%e& s%lgcr)\vzerg %Jggjlé o%%%tﬁ%%ﬁégﬁer
potenti & | yteohe (20 kontharte wistll ddmuife esidinder pas hiwiened (Ri2)h hasatleeenl

itable f i,ng the cl ogqi f sai.d pat hway. 2. A net hod
2ocording (I EREE T AEFEPA ERG | PRMAYoPd < § anBehbl R hsePe ansdr i 7 sai d
pat hway conpssbely. tBe ANRIdIaHy a6£0tHeNGAthud @i 24) whergid dhepdhdéAg is

a coating coveri ng said pathway. 15 4. A nmethod according to Claim1l
wher ei n t het*?®l ddr 0 s may the PEPHiEpdwiidhs @ ddi smANERNDs aavdrispoft &l-

through a disp éf&Sa&H?' tRE B\bg_t\é/ﬂ' SR1  F1diJLq O’Er?ethé!\ﬁIhéQeof :
substrate's surtace during the dispensing process. 5. A net’hod accordi ng
to daiim 1 wiher eanittlye dnai figliwt erp athe s sphaservétweranyhenedigpenser

conmbi nation_of. - carbon-graphite, graphite; - ceramcs; - cernets,

i ncl udi ng caP®t dRRY ?ytﬁ]ﬂgét%hq the PR B CR it %a?ﬁ?’des. 6. A device
for dispensing solder into contact with a substrate to be sol dered wherein
the di spensing pathway is 30 lined with a materi al suitable for assuagi ng

t he cl oggi L @¥REapd spawkwdne digperssretactorddPhgvwiidhoudi e whesern t he

I nsert (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 1long 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 wunscheduled 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



+- 12 lining the pathway is renovable. 8. A device according to Claim®6
wherein the pathway is covered by a coating. 5 9. A device according to
Claim6 wherein the lining material is ﬁ$osen from any one or conbi nation
of.: - carbon-graphite, graphite; - ceranics; to - cernets including
carbides of tungsten, titanium and cenented carbides. 10. A device
according to Claim8 wherein fastening neans is provided transfixing said
device to rﬁgghtﬁﬂy E%s%ﬁn:the 5 insert therein. 1% An inser% fo%

rei nforci ng" & ditePendlR§ Pt hidly Cof S8R F&FEEE Fsit i SPéhs FRECEATdePTi R o
contact W tdepl stbsbIat enserbe (36l dersed,ofheser nosal ¢ Wwhseht ild Raserd he
pat hway 2o through which the solder f]Jows, 12. An insert according to Caim
11 conpri sifRFsuBaRtem PREITSH: eeerrrica bhpi Yiakle rdivhi Fy Whe ner antew

engthwt se st Mo G RIC A LURD LISOUON WY GihdiDei 00 deiofd e, 13- fn

insert according to aim12 further conprising a head portion integral
with oné end of the stemportion. 30 14. An insert according to Caim12

rher o e AR 1ol S U AT SRR 0 Bl PoTR R o e
pathway  -tHS t&p éhe &6l €Be dhspensi(ng)devirgR md portion (36) may
be provided for the purpose of ease of gripping with
fingers so that the insert may be slotted into the pathway
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 1in 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 hexagonal shape bolt head and/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.



+ - nmeans for fastening the insert within the pathway of the sol der

di spensing device. 5 15. An insert according to Claim12 which material is
chosen from any one or conbination of: - _carbon-graphite, graphite; -
ceram cs; - cernets including car bi des of tungsten, titaniumand to
cenented carbides. 16. An apparatus for soldering el ectronics conponents
onto a substrate enploying a nethod according to any one of Cains 1 to 5.
15 17. An apparatus according to Claim 16 conprising a solder dispensing
devi ce according to any one of Clainms 6 to 10. 18. An apparatus according
to Claim16 conprising 20 an insert according to any one of Clains 11 to
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cajca]ca]c ablaet] @lloy and its low wear rate, the insert may be made
from a different material 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
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be used, for example, silicon, silicon-nitride and boron

nitride boron nitride coating.

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 1s suggested that the thickness of
15 the coating be in the order of about 2-10 um.

It will be apparent to a skilled person that there is
number of alternative ways of achieving the wvarious
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 departing 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.
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1. A method for dispensing solder into contact with a
5 substrate to be soldered wherein the dispensing pathway of
the dispenser tool or tip that can potentially come in
contact with 1liquid solder is lined with a material

suitable for assuaging the clogging of said pathway.

10 2. A method according to Claim 1 wherein the lining is a

removable insert covering said pathway completely.

3. A method according to Claim 1 wherein the lining is a

coating covering said pathway.

15
4. A method according to Claim 1 wherein the solder is in
the form of wire solder which is transported through a
dispensing tool or tip which is in direct contact with the
substrate’s surface during the dispensing process.
20
5. A method according to Claim 1 wherein the 1lining
material is chosen from any one or combination of:
- carbon-graphite, graphite;
- ceramics;
25 - cermets, including carbides of tungsten, titanium

and cemented carbides.

6. A device for dispensing solder into contact with a
substrate to be soldered wherein the dispensing pathway is
30 lined with a material suitable for assuaging the clogging

of said pathway.

1. A device according to Claim 6 wherein the insert
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11. An insert for reinforcing a dispensing pathway of a
device for dispensing solder into contact with a substrate
to be soldered, wherein said insert 1lines the pathway

20 through which the solder flows.

12. An insert according to Claim 11 comprising
- a stem portion; and
- a capillary running within and lengthwise of the

25 stem portion through which the solder flows.

13. An insert according to Claim 12 further comprising a

head portion integral with one end of the stem portion.

30 14. An insert according to Claim 12 wherein the head
portion is provided with any one or combination of
- means for ease of grip with fingers;

- means for limiting the insertion into the pathway
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5 15. An insert according to Claim 12 which material is
chosen from any one or combination of:
- carbon-graphite, graphite;
- ceramics;
- cermets including carbides of tungsten, titanium and

10 cemented carbides.

l6. An apparatus for soldering electronics components onto
a substrate employing a method according to any one of
Claims 1 to 5.

15
17. An apparatus according to Claim 16 comprising a solder

dispensing device according to any one of Claims 6 to 10.

18. An apparatus according to Claim 16 comprising

20 an insert according to any one of Claims 11 to 15.



