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2% March 2007 PINS FOR TRANSFERRI NG MATERI AL
Techni cal Field The present invention generally2l March2007

“relates to pins for 5 transferring material.

- Background In the manufacture of seniconductor

. devices, it is often necessary to connect nultiple
conponents of the 10 sem conduct or devi ce together
wi-th an el ectringalor 1GoRGGIRRINE MEE{0, SO that an
el ectrical connection can be formed therebetween in
use. The conductive connector may be forned using bal
grid array (BG&A) tec@ggﬁggg m?i&f i nvol ves deposi ting
15 solder balls onto a su ? ra an electronic
conpﬁnfnpre§hetsmhdentbahl@e&beaaumfxﬁkatddaﬁﬂﬂgkﬁsfﬁbr'

erep form conductive connectors to conduct

t%ﬁ ??%%%@ 3 ¢5t24+o the deposition of solder balls
onto the substrate, it is necessary to also deposit a
flux 20 material on the substrate so that the sol der
balls can adequately B#iskgaound he substrate. Furrent
BGA -t ec I | block to e SO
flukﬂgn?ﬂg %%§E%§%P§F£ %%ﬁﬁoﬁgucggﬁc egﬁﬁesﬁeﬁﬁo§£

oftferusaecesdasyl osed ddhﬂeﬁt‘P&ﬁﬁmtlb@e Gdtdortls 28€A the
di.sadvant a mnth the net hod disclosed in US Patent

- Sqgee %fﬁ? 819P¥ tRat QPSR i ¢ieht giantgiscgrically

CCfnld!h)&th dplediOfdenHlaposi t@ﬁec@;éi‘f c? I{EEE(%J_C}IP%&H

soldering site of the substrate. An 1 nsuffticient
beqdanmiady tfefdhatwarat eimi alsd.eads to i nadequate
soI rin cause, 30 the sem gcondu tor deV|
o 15 "Pandle®i TRY CRIREHE HelqBhn Der S
gxﬁ,d81a6r143§k adam-x) ha@ehhheogwadmr&raggn%iégﬁoaépd&t%g

cess of f lux
soiéer %alls onto a substrate of an electronic component.

The solder balls are subjected to soldering to thereby

- form condiuctive connectors to conduct electricity.

Prior to the deposition of solder balls onto the
substrate, it 1is ‘necéssary to also deposit a flux
material on the substﬁate go that the solder balls can
adequately adhere fQ the substrate.

Current BGA téchnology uses'a.pin block to diépense

solder flux onta the substrate. A known pin block and

method of use is. disc-losed in US Patent No. 5,816,481.

A disadvantage with the method disclosed in US Patent No.

15,816,481 is that an insufficient gquantity of flux

material is often depoéitedﬁby the pins at the soidering

site of the substrate. An insufficient quantity of flux
material ledds to inadequate soldering. This may cause
the semiconductor device to fail in use.

The pins disclosed in US Patent No. 5,816,481 alsoc

_haﬁe' the disédvantage of depositing amn excess of flux

material onto the‘substrate. An excess of flux results in .
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material onto the substrate. An excess of flux results
in 1 21 March 2007 flux residue accunul ati ng @hMadyeh 2007
substrate after soldering. Excess flux residue my
result in post- soldering cleaning problens. Another
probl em associ ated with excess flux is that 5 sol der
balls nmay nerge with neighbouring sol der balls. This

RS uliSS i1 n GREVBHLBAINIsi 2 di $PFi but ¥R TGHFE heafter
soSHBsthat e eauskhg ¢opkanacktyuRr ORLeMSs rakythe in post-
conductive solder ball connectors, "which may result
soldefranpucéesninghprebhfmenduct or device. 10
Acc ' y.. it -is inport.ant for..a precise unt _of _
1 e ASREE BeobdeRe HRRhAer o hEEinat, R ats "tnac
sosdbderbalg. sSi heg. nRefer ririight aeflhGboutAno dddddhepalirs.
shown a_ schematic diagramof a known flux inprintin
Th@ﬁoé@?&itﬁnl%u@%henﬁﬁ%mnbﬁﬂ&xﬁ%ﬁﬁi¢&$?ﬁﬁqﬂ§k%%59nt%ée
subbH¥afBl ehidli nlgS doPEELEE O LS SUPSLE L fe USLAGURL i ve
flux inprinting device. This device conprises an
sohdeay befllf | axnpeeison®d, wihdébhamsay noeatdd vint hfailure of
h I . enlarged view of one of the flux pins
th%oggﬁfﬁ?éégcfgft erg?s shown in FIG 1. 20 Referring
to Bteprdingi¥] Gtlfs thgoatsny 8brfhuyrpbNSelfmodhe of
mounted Wi thin a noveabl e chanber 12 conprising a
flppusiagersali ntoni A rdepasiprexi Bl Ehds iBbégrﬁﬁ@ at
soPbBsind0gsiFagh of the pins 10 is biased by springs 18
ina direction shown by arrow 20 toward the dista
endBe2erpin@s the HiGss 10A The dIBialtlends 22 ofhbhe a
ins, 10 gre _imersed.in the flux material 24 in tray
SCHRNEhIE oAt A0REN s Pl Eils P9y AFPTHAL FIP FATeFT al I
th@4knbinStAm2 SfpHrEidP, ptbeepiNS +HQ aned anmvesd {1 oms

imprinted on the substrate using a flux imprinting device.

This device comprises an array of flux pins 10 which are
mounted within a chamber 12. 2An enlarged view of one of
the flux pins 10 in FIGS. 1A to 1D is shown in FIG. 1.
Referring to step 1 of FIG. 1A, the array of flux pins 10
are mounted within a moveable chamber 12 comprising a
housing 14, in which reside proximal ends 16 of the pins
10. Each of the pins 10 is biased by springs 18 in a
direction shown by arrow 20 toward the distal ends 22 of
the pins 10, The distal ends 22 of the pins 10 are

immersed in the flux material 24 in tray 26 to coat the

" distal ends 22 with fhe flux material 24.

In step 2 of FIG. 1B, the pins 10 are removed from
the flux material 24 and the distal ends 22 of the pins
10 are coated with the flux material 24. '

In step 3 of FIG. 1C, the pins 10 are lowered onto a
substrate 28 in a direction shown by arrow 32 to deposit

the flux material 24 thereon. The substrate 28 includes,

A
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28 e A ey gRAN

the flux material 24 and the distal ends 22 of the
pins 30 10 are coated with the flux material 221 Maxch2007
step 3 of FIG 1C, the pins 10 are |lowered onto a

. Substrate 28 in a direction shown by arrow 32 to

deposit the flux material 24 thereon. The substrate

28 includes 2 --------- ---- ---- 21 March 2007 a
a\oIRﬁeraﬂt%,tlbeﬁ cEREREe S03OnORNMEAChhEhel Bl uratericipl 24
|sstok1% Qsi-ted. In step 4 of FIG 1D, the pins 10
are re eas rom’ the substrate 28 in a direction

shovvrirb}stnrr olv 34 .FBG Relpy rthg pawsi noparid adlafadeddl from
,1’5@%3 it c be seen that a flux bridge 24a is
Pr@ Bi NS TefFd O FhEol dYe M B3é cr eep

over m@mg@d 5 oh tphﬁ:tlfddi)&ﬂ MRS 1 BELNY 1GEVI £E. c?;ltﬂe be
contributing factors for flux creeping or 10 craw i ng

SGENY heh g naltﬁluust dusidge t Réasdef dogmetkrigyteéent ibe pins
rface bei ng const ant
ongar}}q{ |naI %xéSZf% IS Tohst ant %ﬁ%%’&%egnélﬁﬁy of the

faa:bksempfﬂllmlh@ sfgéae.out along the cylindrical
surface 23 to achieve eqU| librium The surface energy
of tH&®15 RIS e TGt eabes wWEinxit §reeping = or

Fakaymie QﬁPC@hélgﬂﬁ 1hhelé0&85t%@'Q§k13§ﬁ§f§&ea%ﬂergy of

encourages flux to nove towards the |arger
téer comfendnéeal Theunteaaul 23i dreloig f lapnomartthe gpliarsy  the
atter essive dipping .j,n flux terlal results in

16ngi ud%%%% .% i
PRIFIARTS20 RetEriat 24 t ng ¥ VP tHE  SnergY
c&hafatss fafuxt "o PePsedd ohta didRetinn &9!@5@1&6@1 surface

FOXI mal ends of the BI ns 10. This is known as "flux
riyRe fBrommeustask f EORLPYi dges the

t8pR " M AR d MR nereases with its circumference along
the longitudinal axis 21 and encourages flux to move
towards the larger circumference.

The accumulation of flux on the pins, after

successive dipping in flux material, results in the flux

‘material 24 tending to creep up the shafts of the pins 10

in a direction toward the proximal ends of the pins 10.

This is known as “flux creep” or “flux crawl”.

The formation of. flux bridges 24a results in an

uneven deposition of the flux material 24a on the

substrate 28 as shown by arrow 38 in Fig. 1D.

A further problem with flux creep is.that it causes
a reduced amount of flux that is adhered on the distal
end 22 because the bulk of the flux is ‘pulled’ up the
pin shaft. The reduced amount. of flux deposited on the
distal end 22 results in a reduced amount of flux being
deposited on the substrate. This causes an unequal

amount of flux deposition on the substrate which may

result .in defectlve soldering. ThlS phenomena is
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uneven deposition of the flux material 24a on the 25

substrate 28 as shown by arrow 38 in Fig. 1D. A2l March 2007

further problemw th flux creep is that it causes a
reduced anount of flux that is adhered on the distal
end 22 because the bulk of the flux is “pulled up the
pin shaft. The reduced anpbunt of flux deposited on the

Parfp M dly engiropovasaft s wihgna raedutédxambavtingf fa uxlow

vié%ﬂé&% -Q%PQﬁﬁkfﬁ on the substrate. This causes an

unequal ~amount of flux deposition on the substrate
whifstramdinglgsul it iwouled dot | me. adohiesgagi £ TEblsodiments
phenonena ,is 3 --------- -----_21 March 2007

OF bt i S AP Ut Rileh I FRCHRA gl e or at

leadtSCOfid Vi dsatis€dondcCOrdi gy, idr Wold bgi 8yvantages
advantage if enbodinents of the invention provided

desgsirdaghiad®veoul d overcone or at 5 | east aneliorate
one or nore of the disadvantages described above.
Summary According to a first aspect of the invention,

there 10 is provided ssymmadwr allow ng flux materi al

havi n dhesi ve properties to adhere thereon, the pin

o g adiesi ve propertl es Lo adhere thereon dhe AL
is dbsbatiaend and,s @ X nal RAKOPRISkL! enk Pelhg) digt@ing

end; and a first tapered portion disposed on the

~adhegrigiet pdiopalrties 4 adifenchershafan, ttte trpereduprising:

portion taperi.ng froma . first .circunference to a

seé‘or?glas?t%al et racurﬁnegrletn%%lr}anl_ i et Jo%t'—i‘]gv%?% and
a pidesipaaxiemal oppdsdftd e shaf tdiswhar einy; tdiel t aper

angl e of said first tapered portion is chosen for at

| edsttiFatt itAPSF ShMBItiNy FisBe ke dhsatengitudinal

axis of the shaft, the tapered portion tapering from a
first circumference to a second smaller circumference in
a direction toward the proximal end of the shaft, wherein
the taper ahgle of said first tapered portion is chosen
for aﬁ least partially inhibiting flux creep on said
shaft in the direction of said proximal end.

In one embodiment of the first aspect, the pin

comprises a second tapered portion disposed on the

longitudinal axis of the shaft between said first tapered

portion and said proximal énd, the second tapered portion

tapering from a third circumference to a fourth smaller

circumference in a direction toward the diétél end of the

shaft. .7
Advantagecusly, in use, the taper angle of the first

tapered portion relative to the taper angle of the second

tapered portion at least partially inhibits adhesion of

~the  material on the  second tapered  portion.
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20 shaft in the direction of said proximal end. In one
enbodi mnent of the first aspect, the pin conpri 2éMach 2007
second tapered portion disposed on the |ongitudina

axis of the shaft between said first tapered portion

and said proximal end, the second tapered portion 25

taper%n froma third circunference to a fourth )
smal | R1VRFIEEN e ence TR ect FEFER one?® t Herawl  is

sisdednendh of theveshakht . rAdyaBEageeYaLY o NtNSe shalthe of

taper angle of the first tapered portion relative to

the Phpdrewml ctld fiestcoaprired0oesiperred portion at

| eastypartjal Ly, inhihits adhesion, of the.npterial_on

t he §g£oﬁﬁk$agé$€§9g%b%Foneﬁe£621lihﬁ?ﬁ“@g%7f a’ pin for

dvant iag e pasley i adatied v g CheBR s6feCrpdpdBties to adhere
ubstantially prevented from occurring on the shaft of

ﬁhﬁ¥?9$'ﬂgyb 1 PR st % pered portion. In one

enbodi ned £ tASF Bnd S PV Aachfn Pl aof 0L, d% MO Nha and

~material having adhesive properties to ‘adhere
& fereoimat mngiopronipgrd simghe diwtfal hend mgural

| ongi i s distal end and ,a prgoximal end ..

opposﬁ} ;Jlgil{]%é t%e iescflaﬁoretﬁd?n a%ds%osf‘?q scfrpt%bee:ﬁgodiglrkudlnal

gord i oA dihspasedrion the taperbddigidtid) expsrohgt Feom a

shaft, the tapered portion tapering froma first - )
iUt B EHEEC RN e sk ohdSeranHesrgilieanicdrsngd enencg in
[ LA SO e OX| . t he-shaf 1

e TR e Ang e ot TraRE, 8 5 i By ana

vWherdim ttlee r bagersehgttedf ridm t Aikr gt otppeoadi pbirngoaf is

di scl osed ,herein is

.abqut 15 0.5 t bout _60.
3 Me A ot le 0 Fhrn P aGoREnCorgd S aga Al about

ot goadhergohheggen. the pin

Also disclosed herein is a pin for allowing material
having adhesive properties to adhere thereon, the pin
comprising: |

a shaft having a longitudinal axis, a distal end and
a proximal. end opposite to the distal end; and

a first tapered portion disposed on the longitudinal
axis of the shaft, the tapered portion tapering from a
first circumference to a second smaller circumference in

a direction toward the proximal end of the shaft.

4n
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conprising: a shaft having a longitudinal axis, a

digPaI eng and 20 a prox?nal end opposite to tRAkMarch 2007
distal end; and a first tapered portion di sposed on

the longitudinal axis of the shaft, the tapered

portion tapering froma first circunference to a

“secongd smal]er circunference in a direction toward

the pProXPhetient ot tReCRfafepean of Rﬁ?chnﬁﬁnvi;nr there
PECHFEINGel0aa £30&ONGASRACT 1418, d 04,805

'S groviggd 3 f?ux thrint éﬁ%%?é?ﬁ?ép%59ii %%%I%%S flux
P ux SWrsaratubst tlee ef lukeifpoknt npppataappacatpisising:

conpri si.ng: su rt; and 5 an array of pins nounted
to tH% %{ﬁﬁﬁﬁﬁﬂ‘%ﬁgrein each of said pins conprises:

a shadt bhavagyg & bang trdhnebdats, tRe dissidoreNd fR8rein
a proxinmal end opposite to the distal end; and a
?%$@t Pdperribor PLBR di SPBREESSA: t he | oflgRfdi Aavinp a

rordgiQlaihe shafits, the tAaRerad ROKL | %Hdt aQerfhggxg_rrngin %nd
first circunference to a second smaller circ erence
QPO i rertliten dicvieald ¢id; proxi mal end of the shaft.

I n one .enbadi,nment q% t he second aspect, e_ch of the _.
pi ns%co%%)sﬁsetsapaérsee é?lod]?ttja%rér%ﬂs% ¢ ol E}%Gbo)s%r&xgb‘hu‘jmal
ddies 4B lkorgidnidital tRi ¢ a9ferddie shRficbet WeePi gl From a
irst tapered portion and said proximal end, the _
%&%wwwq i &% at ggerndg sedrhes tHinaimference in
LIGWHISIRN G0 Q- druid D, SRl &1L 4 Gl ¢ QUi epenge in a
diﬂéction towaﬁ' t he dgitgﬁ'end ot f%e §%§¥¥% 0
Accorldi ngre cerebadhingh asp&cthef sehentinuepkican, cher &f the
if%sprovided a nmethod of i rint'ng,féux ugLng a Elux h
SISt AT e Gs SE6ABF diRgTed Portion disposed on the
longitudinal axis of the shaft between said first tapered
portion and said proximal end, the second tapered portion
tapering from a third circumference to a fourth smaller
circumference in a direction toward the distal end of the
shaft. '

According to a third aspect of the invention, there

is provided a method of imprinting flux using a flux

- imprint apparatus comprising:

a support; and

an array of pins mounted to the support, wherein
each of said ©pins comprises: a shaft having a
longitudinal axis, a distal end and a proximal end
opposite to the distal end; and

a first tapered portion dispoéed on the longitudinal
daxis of the shaft, the tapered portion tapering from a

first circumference to a second smaller circumference in

'a direction toward the proximal end of the shaft; the

method comprising the steps of:

{a) contacting the array of pins with flux material;

5
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a support; and an array of pins nounted to the

support, wherein 25 each of said pins conprisegl March2007

shaft having a longitudinal axis, a distal end and a
proxi mal end opposite to the distal end; and a first
tapered portion disposed on the |ongitudinal axis of
the shaft, the tapered portion tapering froma 30
fir® PRGN 8fentde o 3Fmedcond spamiser feiameurher efdax

‘matb&lﬁldhﬁgqg'%% hward g Q&O¥%%a%#%§dn% %1$E%B%res

he method conprising the steps acti
to ﬁﬁeléﬁﬁaytbe fiimrs twitepefreux poat-épnabf tﬁeZﬁlNBnchnaOO7

b vin he ar of 'ns,f om the flux naterial
e TR R g E B B P Ei A o 1 1 | bsraeta by
con&hck&ﬁ@tthbedﬁbtat bﬁﬁ%r%@ @ﬁétbQHSOBntEﬁepbﬁ%st§5ge

(c dep03|t| flux material on a substrate
confadtiidy 1 Qﬁs@ﬁlSéﬁést@ﬂrﬁh@QQaﬁimnﬁah@ at least

soméU?§h&aR§terhﬁls hileBBLheA of satd Lhird aspect eS%&%s
? dﬁ 9 e_rspm

'east sone flux materi al eresto i
Whléndstbé tﬁer@tnstaprédatﬁuxﬁmdnﬁ: taapenesd spor paefs adll y

t tiall i_nhi bit creepi of flux_towards the
inhy B35 cRRERIAY' U5 FACsnbouREan, Fad b6 LHALt ARdd
aSDﬁCbnee%@dbcﬁhntehﬂ: @fnﬁhsomkae%s%e%eccor@ampe?feéhe

portion di sposed on the |ongitudinal axis of
PinghgPRPEétREe® s ed r sapeapdr @@rtp@m |d)1rsmﬂlbcs acmwl the
e t 0 per ortio
LonpECHITRYY 011 OF PEERHLOPRLEC,BRT 1100 i POE"f3Blrec
portioguahédreatd pnoRidaleehdpnthevesdohhetdpstal ppdtobn

The foll owi ng words and terns
tap%ggﬂghg?%%n%igﬁ{gigggicumfgregce to % fourth smaller

circumference in a direction toward the distal end of the

shaft,

Definitions

The following words and terms used herein shall have

the meaning indicated:

The term ‘taper angle’ as used herein refers to the
angle of tapering between a first circumference to a
second smaller circumference of a tapered portion
relative to the longitudinal axis of a shaft on which the
tapered portion is disposed.

The terms “flux”, “flux material” and variations
thereof, refer to any substance that aids, induces, or
otherwxse actively participates in fusing, flowing,
and/or preventlng the oxidation of a solder ball to a
substrate during a soldering process. The flux may also

de-oxidise and/or clean. the pads on the substrate during

- soldering. Exemplary flux material is disclosed in United

States Patent No. 4,419,146, United States Patent No.
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20 the nmeaning indicated: The term taper angle' as

used herein refers to the angle of tapering be:Wsarch2007
first circunference to a second snaller circunference

of a tapered portion relative to the |ongitudinal

axis of a shaft on vvhi ch the 25 tapered portion IS

di sposed. The terns "flux", "flux material"” and

4rat§%I O Uthieggdottates eDfattQP%ri\}Osubs:i‘h%m@?hain%%lted

d0uGes , Qln . QE4IET W B@ apfd vel y participates in

fusing, flow ng, dnd/dr preventi ng the oxidation of a

sol dém lxsd 4 BpemB@edubﬁmeamas@r | tige a teathder'laguprising”
rPCess. The L ux y al so i di se and/or clea

Fi e Sene satet ARy Sordertg. LEsERgtaryare

iﬁi’d@hd&i efd atepiSe LHBCI QR rb@”’ir?@lus%’!\?’é'esif L?d‘l%e such

No. 4,419,146, United States Patent . 6 21 rc

PES7 41360, 307 udhi tias idiast eselmeéms Nd2uts, :ﬁql;scsmpermlt

200 Jidied - St s Ratenty . 4. 269 BTl es

speci fied ot herw se, e terns r|S| ng and

" com@rs s.eé'ed aEMr@Ira,nnme c*adarmal" aanhs "t h&heﬁtfn,e Femtext of
i nten to reprﬁgent "0 [ %gl u5| ve" | anguage,

Cfﬁ]tﬁ‘?nt af't AR i REl udet ?rbibs el &fent Rput fpgprlations,

it 1y NGhdbsiHn of - adﬁ%t I gpal thlénr%%'att%@ eleMRRLS. more
As used herein, the term"about", in the context of

. typricedtvattonst ofoﬁo\ﬂ%@n%’ﬁ@‘se@f vehges omewkattiverisal 140 +/-

ﬂg‘%’%gﬁ% %F%goya?h{ hedségﬁglﬁgafg%’re l/yplr%al Pf the

stlated3%wilide strahecthoral L@piﬂhﬁbl)ﬁ ypi/ealillyy, o/ thé%sﬂj‘ated

éﬂ stated value, even npre_typically +/- 1% of the
dfed @ ’\Vgl GESharle e ehYRBFELLYpi AT | §- 2%~ f sthsf sbated

vatigked 15 val ue.

Throughout this disclosure, certain embodiments may

be disclosed in a range format. It should be understood

‘that the description in range format is merely for

convenience and brevity and should not be construed as an
inflexible 1limitation on the scope. of the disclosed
ranges. Accordingly, the description of a range should be
considered to have specifically disclosed all the

possible sub-ranges as well as individual numerical

- values within that range. For example, description of a

range such as from 1 to 6 should be considered to have

specifically disclosed sub~ranges such as from 1 to 3,

from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from
3 to 6 etc., as well as .individual numbers within that
range, for example, 1, 2, 3, 4, 5, and 6. This applies
regardless of the breadth of the range.
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Thr oughout this disclosure, certain enbodi nrents may

be disclosed in a range format. It should be 21 March 2007
understood that the description in range format is
merely for convenience and brevity and should not be
construed as an 20 inflexible limtation on the scope

of the disclosed. ranges. Accordi , the description

of a rangReEabled %%SC%%ﬁEFﬁe?@dEPgoﬁa$@“§§ecificalIy

di scleapad 3l hbe-1paseihbe sbs s 2BeLl 8Py for

i ndi v numer i cal range
alhgmmﬂﬂemﬁb@scalphamamy adﬁésxaeg@rﬂyarureérbﬁ1hdhbﬁb

considered to h ve specifically di scl osed
ther kis NOH RS PFIACEY fromlto 4, from1l

tOTﬁe &h@ﬁb%meléesféoﬁh%ﬂ%3ﬂﬁvﬂﬂﬁmﬁ f%ddlﬁ%dﬂﬂéb #Adis,
wel | _as individual nunbers withinthat range,
a ddedfdl €nd and 3 prpxBnahnend. TEhe appl edso @@amprlses
a f J ang
o A A R R AR
oflﬂhﬁl$h@ftng mMaxﬁimgﬂstepeaenl@d331omﬂﬁép%m@ from a

i_al vin hesi ve ertlgi to adhere thereaon
£irgl B SIETSE Goodt SeGHR pPRALOREr FéESUmIgRgACe in

a dhavcRgoa kerdirhudhBabraXifal andl Straknendnand arhe g&n
proxi mal end. The pin also conprises a first taper

maypgrh§oncerepbsedaorferdshgtendicadl pemtaozpfdmp,oseaf on
tne MEldfSlodiaper e 80l CRnbonR e LB Bel ibie Fiset

erence to a secon
taparddrpottmnntamardaihepﬁbﬁxmﬁa|eﬁﬂd ohet Becshafl tapbhed

al so_conprise a second tapered portion
Porg?-gﬁogaé%’e&r? FFE | Bndiftidd nGlraRTEeEENERe tohat t smallerx

foub@hmﬁﬁﬁcﬁﬁfgréhé§tlnt§p859gc9955'QBWQQQ ?ﬁbddﬁge?%rgbd

end. The second tapered portion tapers froma
of thecahfbEence to a smaller

Advantageously, in use, the taper angle of the first
tapered portion ;elative to the taper angle of the second
tapered portion at least partially inhibits flux creeping
past the second tapered portion. Advantageously, material
Creep or cfawl is substantially prevented from occurring
on the shaft of the pin beyond the first tapered portion.

In one embodiment, the pin éomprises a third tapered
portion disposed on the 1ongitudihal axis of the shaft
between said first tapered portion and said distal end.
The third tapered peortion tapers from a fifth
circumference to a sixth smaller circumference. In one
embodiment, the third- tapered portion tapers in a
direction toward the proximal -end of the shaft.

There may be a non-tapered section between the third
tapered portion and the first tapered portion.

There may be a non-tapered section between the first

ﬁapered portiqn and the second tapered portion.

8
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15 foourth circunference in a direction toward the
distal end of the shaft. Advantageously, in us2] Mangh 2007
taper angle of the first tapered portion relative to
the taper angle of the second tapered portion at
| east partially inhibits flux creeping 20 past the
second tapered portion. Advantageously, nmateri al
cr eedlor acawlenbodigissttant itdld y mimev erimger fsegm a  fourth
ri he. ft,of t pin_bevond the fi.rst
R, Hor il "0 S0GE8 oo timen PrOe kTP C s s the
shafii reetvepat edaiporhiond disgrased worthen | engi tudidnadirst
axis of the shaft 25 between said first tapered
LEHELSSh Pard 1981 -d s ausdidy tapse adhinad bl rtep 9o thrsm 2
SRS, [d10Bldddbe W GHTAIRNGE duh 14 & Xk AR d Rince.
circunference. In one enbodi nment, the thi rdltapere
Iyoarieo ercaplreenity &-hedifreenttitort apewardd dore igmoXiapars in a
nd of. the shaft. .30 There may, b non-t apered
dgé:gtcu(_%&r? “bgtox‘A‘}é\"‘é'\:rﬁf o i teé‘;y?e o %&?r 16 and t he
firstheapaxet RAMdBEerBiRie JmtHRe th it 13Re/R portion
section between the first tapered portion and the

agec ot afeddE Hportiitsvmigrenaenr o 260 feugitd tapered

poRadi Rt Hhe Rl Rgamprises a fourth tapered portion
' I

di sposed on the longitudinal axis of the shaft

" bet wéen @&t detmboddmeaper etheofifoh andcmiftbfdirest of the

The fourth tapered gortion t apers

toPnaki giar st ePt the

feirkeUieieRER rende f¥e OL] FBNt LabBL-fOPRLRIbAPERHEd the
ortion tapers in a direction toward the distal end
tofreheigrant ereReesioft Fhei regwhnel éapererl pioattilpn.d In one

- <fBRRIRLRO! LN s 2R 20 1EMANEDFILOUH 2421599 WBered

ourt t apere ortion my be t
portion is the same as the fourth circumference of the

second tapered portion.
In one embodiment, the sixth circumference of the

third tapered portion 1is less than at least one of the

second circumference of the first tapered portion and the

fourth circumference of the second tapered portion.

- The taper angles of the first and second tapered
portions may be the same or different. In one embodiment,
the taper angle of the second tapered portion is less
than the taper angle of the first tapered portion.

In one embodiment, the taper angle of the second

tapered portion is in the range selected from the group

consisting of about 0.5° to about 40°; about 0.5° to about

35°; - about 0.5° to about 30°} about 0.5° to about 25°;

about 0.5° to about 20°; about 0.5° to about 15°; about

'0.5° to'abQut 10°; about 0.5° to about 5°; about 0;75°'to
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In one enbodinent, the fifth circunference of the

third tapered portion is |l ess than at | east oneZbMardhe2007

first circunference of the first tapered portion and

the third circunference of the second tapered

portion. In one 15 enbodi nent, the second

circunference of the first tapered portion is the
ab@amet @ tdediour? focciabeurtf er@ncebeofitt He 5°seooadout 40°;

tapered portion. |n one enbodinent, the sixth

abyt Ainfter eleartordd° hean@hﬁbéutaﬁerief@l Porwl on-is | ess

thary ableashygnendlct 1620 SEEONTL 61 U T BAES Plro

th tapered porfionh an
tagémmmnierenoﬁ dfs tihe Secongngapeeedcpett ifedn e taparp
angl es of the first and second tapered portions nmay

cortﬁel&trﬂél%ac?fe Jpowt 19 ederito. ahpudnéBnbebirrend . 5° te about
aper ed portlpn is |less

le gf th d
ThaPeie Pager ShorBoBE O %f.q@quq aBePed ot f5
digent.. Lh g 4
aboc”éﬁﬁ?ﬁ?“’l BT Rou rad e e Bt by R oo P

0.50RY A 0 pabouof: 5ot gr 6&9%1@&% ﬁ@‘O-Uta}Qo@tt@ 5° to
about 35; about 0.5 to about 30; about 0.5 to about

abdft, B0°;abaubuf. B.556 akouibRAt: aboutbBub tqQ 7@oul Isout
about 0.5 to about 10; about 0.5 to about 5; about
60°9. 2boug 1§ 20 mbogh 2007 akhbotut 146° aboaibodd €0°;akdutut

o 40; about 1,5 to about 40; about 2 to about 40; and
2° §BoaPott §03porRdsabent oAt tentbter: the taper angl e

of Jiheohl! Shund ARRIAD PORLT 00 il ndhe zange. sgheeled,

fron1t e group orsi sti ng of about 0.
comﬂﬂmﬁe(hﬁsemdapontléﬂ fabopto®i8ihg abewhrdFacagbait the

endDigit AP Ul i EoHa0, Syl SR 20, SO 0.5 1o
tapHiedﬂXMdvéhﬁééébusly, the end portion may increase the
life of the pin by providing a contact surface that is
subjected to wearing in use.

The tapered portions may form an integral structure
with the shaft. In other embodiments, the tapered
portions may not be integral formed with the shaft but
may be attached to the shaft.

In one embodiment, the shaft is circular shape when
viewed -in cross-section transverse to the longitudinal
axis. In other embodiments, the shaft may be any shape,
such as oval, square or hexagonal etc, when viewed in a
cross—sectional view transverse to the longitudinal axis.

A.proximal end of the shaft, opposite to the distal
end, may be mounted to a support. A biasing means may be
provided between the support and the proximal end to bias
the pin along the longitudinal axis in a direction toward

the distal end.
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about 10; about 0.5 to about 5; about 0.75 to about 10
60; about 1 to about 60; about 1.50 to about 6021 Macaht2007
2 to about 60; and about 2 to about 5. In one

enbodi nent, the distal end of the pin may conprise an
end portion for providing a wear face at the end face

of the distal end. The end portion may be non 15

t aper®ae dvieer bgeowstympt hee eadhposingnhawing ner easeber .

life of the, pin.by providi,n ont act surface
et “all; bEFRe sk eny it T N (Fouan
foridONS fMyid Ohmlar Iﬁ@@i@édstl&uucwéehowstlhgt he 1n one

shaft. In other enbodinents, the tapered 20 portions
dgtee | hegr BFOXBRARd SRdh Offe Shaf Ping Cﬁrﬁyrbée a

fﬂéﬁﬁgmd W%éiﬁaé¥¥ﬁé m&Qngn%d?ﬂ%@'gﬁg os&geﬁg¥yée Sthe

circul ar shape viewed i n-“cross-se
ﬁk&ngﬁﬁweﬁathﬁtﬁmns(nmﬁtwdwmhl ofAxtlse ¢mamm@Er The flange

di ment sh nma) shape 5 such as |
TURIEE JHRT o by e At T io oot O e ih e Bousing
w%&xﬁe&ﬁﬂliﬂﬁa'pl\ﬁsﬁ%ﬂd@m fifer hﬁlé@ﬁgﬁﬂ@%f@é force.
axis. A proxinal end of the shaft, opposite to the

di st din &L @fﬁ%ﬂ@éﬂ%mtféae t@@mgmqns ,/_\st,agg,]:;@est one -
nth ort and the
grogﬁﬁgﬁyen o |as %ﬁf%%ﬁgblé % %ﬁg t heY Wilt"%ach of

ﬂhaupinuﬁhuﬂgexnls in adirection toward the distal

“end. _10 2 Nhrc 2007 The support nay conprise a

housi ¢ S+ ThBSpPASSHRY. PgPriSalqapprises a
p%tt%ﬂdaﬂd]t&qé h@rcxhaﬁé)eépmﬁgggt&hét $8HIse s S gﬁla&éﬂ%cﬁﬁam

provided in the housing. In“one enbodinent, "the
té\eo%il{mg@éhd%f dthet peins . n@iﬂmprer@@chu@rfuam@a Kheprise a

A SIBANS D hpoP et BELIRSL LR o30SR O &
rubber membrane biased by pressurlsed air.

In one embodiment, there is provided a flux imprint
apparatus for imprinting flux material on a substrate.
The flux imprint apparatus comprises a support and an
érray of the pins mounted to the support.

In one embodiment, there is also provided a method

of imprinting flux on a substrate using the flux imprint

apparatus. The method of imprinting flux material

- comprising the steps of:

(a) contacting the array of pins with flux material;
and
(b) removing the array of pins from the flux

material while at least some flux material adheres to at

least the first tapered portion of the pins; and

(c) depositing flux material on a substrate by

contacting the distal ends of the pins on the substrate.
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may be used to abut the pin holes provided in the

housing to prevent the pins from novi ng when uBtdfarch 2007

the bias force. In one enbodi ment, the biasing nmeans
~is at least one 10 spring. In another enbodinment, a
spring may abut each of the pin flanges. In other
enbodi nents, the biasing neans conprises a plate and
onédvanfrageospiliyngswiiiat thastéherpd apertowasdatt Heast

fl.anges of, the pins. O her enbodj nent conpri se
Parid 35 et D arfd WackES By K | Bger Mg orond  the
fir$RORARered orktulPer nmenbrane biased by pressurised
~air. I'n one enbodinment, there is provided a fl ux

i nptient coapFatdings fOFeR nprant | AGUPTURS matBei aBtéR aof

insRURSHEARe ST S LU i b ARAALALUS LT Ses a

support and an array of the pins nmountéd to the
sumper t debosdne negnb ediyre Rfopptdiere ipgealssmgpr atiedegbians,
met hod , of .inprinting flux aon a .substrate usjng.the.
haviig Sergy (AR AEBAHATLSS PR et B lo Tt in g e
ontRieE Bubs¢aRE. S| AG MR tHRP#Ma® cofpridle GRMAGHNEhe
_the array of glns with flux matérial; and (b)
pinsefpeiin§hehsuleitaptef. pins fromthe flux materi al
whil e at |east sone flux material adheres to at | east
the first tapered portion of the pins; and 30 (c)
deposi ti ng BriefnBeskirdptdena OfubDstwdngsby contacting

the distal ends of the pins on the substrate. 11 21
Mar&f 2867°MRAG ¥R geBhIV I Hni el U Her 3 Hherfed Particssst

embBHik8As! Nt kakly 1ahi Rib hliux cfeep updiba eshabt, the

beyond the first tapered portion. The confacting step
disgdpsednmnilzedinmnitst eptofis to be understood, however,

that the drawings are designed for purposes of
illustration only, and not as a definition of the limits

of the invention.

FIG. 1 is a schematic diagram of a prior art pin

being used in a flux imprinting device;

FIGS. 1A to 1D respectively show schematic diagrams
of Steps 1 to 4 of a prior art method for imprinting flux
material on a substrate: FIG. 1A shows an array of prior
art pins of a flux imprinting device being immersed in
flux material; FIG. 1B. shows the prior art pins loaded
with the'flux material and positioned above a substrate
to be imprinted; FIG. :1C shows the prior art pins
imprinting flux material on the substrate; and FIG. 1D
shows the prior art pins being removed from the substrate

after flux imprinting.

FIG. 2A shows a side view of a pin in accordance

with an embodiment of the invention;

FIG. 2B shows an end view of the pin of FIG. 2A;.
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5 inserting the array of pins into flux material. The

depositing may conprise pressing the pins, hav2hiylarch 2007

said flux adhered to said distal ends of said pins,

onto the substrate. The nmethod may conprise renoving

the pins fromthe substrate. 10 Brief Description O

Drawi ngs The acconpanying drawi ngs illustrate a

di scl 88€d 2€nkbdivsent candesepveicy edpkaidiasthd end of the
LNgip of,xt.he disclosed enbodinent. It is to be

g%ée%étgggf %%mever, 15 that the draw ngs are designed

for p oses qgf illustrati,on only, and not as a

det i nPERon o HHE 7 niLed PREREY FFiDra RS 10j grray
arsehenpihe digenaseal ia PLEOr 285t pin being used in

a flux rnmprinting device; 20 FIGS. 1A to 1D
respegiigveln show sehesatis dkaghand s hestiehss 1ok Orfe. 3
of a prior art method for inprinting flux "material on
dosdbdt wath: fTEnG maeshahs an array of prior art pins

of a flux inprinting device being immersed in flux

mat er F&ES . FBB, tHB Lhowssppdet jpreloy  sinew psobehehiedd2Bgrams
wi.th the. flyux_material and positioned abqove a

St o o B6 THF FAELRY FRex TE (o pr pgpstrate

ant aplcBsdan@er Wi gan | expEBLAEhE] OGN de SHPShEALR: FIG.
and FIG iD shows the prior art pins belng renoved
fRonPhaESsubBer afEradf t oF fPLRS| npRi nREAGLI8DCE| Grviph an

SIBYS i Aot deo¥! eW,0f 2,pLp: kh,ac 'g N kBganiy £
engﬁglnent of the gnvgﬂ?%gﬁégﬁlc§8% 8shor\/\nfsn a%eendleleMIUX
nhteheapr nFIG.FI4B 2Wowsl2he -pins in- accordance -with an
----- , 21 March 2007 ) ) ,
embodiment of the invention being loaded with flux
material and positioned above a substrate to be imprinted;
FIG. 4C shows the pins in accordance with an embodiment
of the invention imprinting flux material on the
substrate; and FIG. 4D shows the pins in accordance with
an embodiment of the invention being removed from the

substrate after flux imprinting.

Best Mode

Non-limiting examples of the invention, including

the best mode, and a comparative example will be further

described in gJgreater detail by reference to specific

examples, which should not be construed as in any way

"limiting the scope of the invention.

Referring to FIG. 2A there dis shown a pin in
accordance with one exemplary embodiment of the invention.
The pin 50 comprises a longitudinal body in the form of

shaft 52 having a proximal end section 54 and a distal

eénd section 56. The shaft 52 is circular when viewed in
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FIG 2C shows a close-up view of a distal end of the

pin of FIG 2A;, FIG 3 shows a. flux inprint de¥i barch 2007

having an array of the pins disclosed in FIG 2A; 5

FIG 3Ais a close-up of one of the pins of FIG 3

| oaded with flux material; FIGS. 4A to 4D respectively

show schematic diagranms of a method for inprinting
CrofSuxs et e af S of@waubst ribe eng ackwr dafc&ig-t RBn A

Is t ‘t.hegcknvention: Fl 1 s .
o B AP 2ot Barti A  %n L afbod et P tiRg
thriomgénttihen sbeifihig 52nmmersed in flux mterial; FIG 4B

sh the pi.ns in accordance with an enbodi nent _of
Chd "B Patt (X6h BEG S0adhd Wt FRRSTeARPEFFAPRadd the
forROSbEl onBsk BROV A-tSWhSt Bat echarbe; & Mptidpedig 13 fhigen
. 4C_shows the pins in accordance with an enbodi ment of
distipd jemderpacdiompre mrichgeioximaht endafeohiohe54 of the

-Sha\?m.ld?ﬁétzr.at erh gglaﬁé%dg o?:@?% tébe tPEII neg, si.nir‘rilcgor 1‘%%(:%1011

an e he “i'nvention 'bei ng renove
towhram tthe substimdile aéhér Bkuxiomprisg i nfror0 Bestfirst
. Nbd% Non-limiting exanpl es of the invention, including
CLIECHBLEESACRDRIC dfd % atPyeleXafpFeuRf prepee 60B.
Thef BihN8L 2988CELRBEi kBsIheabebndCtabbBY HBEeiBRACE ! @he
specific 25 exanpl es, which should not be construed as
formn odnytamgred ipdriien t AR Sbeope iof dhepdésmenbébween the

oS G A, S WA g, e

accor dance R exe
tapbmednt bentiodhes@i fap@reonphi S€S @i tangidniditiala fepdy he
. in_the formof 30 _shaft 52 having a proxi mal end
disgadt PBA 58Chaa"a i §F8F CeRAUBEETPBARS560ATRe 3hampligr

cirk8mgbkeHkbar ggen viewved in

The pin 50 also comprises a third tapered portion 74,
which can be 'seen in Fig. 2B. The third tapered
portion 74 has a smaller circumference when viewed-from

an end view than the circumference of the tapered

~portions 60 and 68. The third tapered portion 74 tapers

in a direction toward the tapered portion 68 from

- circumference 74A to 74B.

The pin 50 also ccomprises a fourth ‘tapered portion

:75, which can be seen in Fig. 2C. The fourth tapered

portion 75 tapers in a direction toward the third tapered
portion 74 from circumference 68B to 74B.

The third tapered portion 74 also includes a wear
portion ‘in the form of an end portion 76. The end
portion 76 is provided at the end face of the distal end
section 56 to provide extra material for wear and tear of
the pin when in use. Accordingly, the end portion 76

increases the working live of the pin. .
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13 21 March 2007 <cross section as shown by the end
view of Fig. 2B. A longitudinal axis 58 is sho@hMaych 2007
line 58 extending through the shaft 52. The pin 50
conprises a first tapered portion in the 5 form of
tapered portion 68 that is disposed between distal

end section 56 and proxi mal end section 54 of the

shaf Ths§2 pimh 80t agemedep@m teAné8at aper eni p aadheetri dorm

th X £pd cty, oma,first
tth%V\%r %pe &Y %BO%Pt c_g PECHL Sma%: {of tf‘igﬁsefegﬁgéilment

circu rence SECOﬂ er CI rcu

i60Bst4.0n Thes pise20 .al 50 el ebe a rgAeenNdthaperid other

portion in the formof tapered portion 60 that is
CHOSHITER tHet WBENPERE mawo?enﬁtedenayseéepéﬁgsawéﬁ&n metal

ihaRe Bt 1RO L @erﬁ8th$hehab@pehecé Eﬁfﬂ?n 8f tapers in
a direction toward the distal end secfion 56 from

ci r cheffersnog 6OK t@ éTﬁnﬂQQchaEE01$c®m¢emeﬁne6608rged

50.al sqg.c ris athird ta red on 74, .
VWﬁlchO%an%Be sge %rﬁ Flg 2§ec$ﬁ8nth| d 8 er%h region
appirbikamaté has thesnal €41 cehauekerenge sghen Yhewedlarged
from an end view than the circunference of the

ViigHePdd FI6 -pAQ iR BY SHPWS. tirhet R Fed t apsted in this
peertaeamaz4e;neeamentno§ dheeekp gye&%@g léﬂe képﬁﬁﬁdsa
4A to 74B. Th

portion 68 from circunference e pin

al soAsonpm ses zeéouith El@erw poh¢i oapeT?B®d wWngle mnof
e seen_in Fiqg,.2C _The urth t 2 ortion 7

tPE SRECFROLPATFACT R EowdPaUrhe ks Hhe apapsgey andle B

offokhkoBagdrkropbetisHnkerencs 6BBst parfBeuThe EhbbEiment,

tapered portion 74 also includes a wear portion in

thie tapahest angksmd®pést ion WiskleThehendarpsedi ngde iB is
BQEOY'PﬁQ 3&m§$§i§@9 f@ﬁfcﬁfa£geegeﬁ§f$rfﬁdare as follows:

diameter of the shaft 52 is 0.4 mm; diameter of the
circumference 60B is 0.16; diameter of the circumference
60C is 0.23 mm; and diameter of the circumference 74A is
0.16 mm. |

The flux material has an inherent stickiness or
tackiness which results in the flux .adhering to the
tapered portion 68. The shape of the flux on the pins is

determined by its surface tensile forces as well as the

geometrical features of the pins.

Without being bound by theory, it is thought that
flux material, being 1liquid or quasi-liguid, will

establish a stable state shape by moving to or spreading

-over a solid region with sufficient surface energy to

stabilise itself with its own surface tensile energy.
Flux will spread out along the conical surface of

tapered portion 68 to achieve equilibrium. The surface

energy of the tapered surface 68 increases with its

circumference. As such, it will tend to retain the flux
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30 section 56 to provide extra material for wear and

tear of the pin when in use. Accordingly, the 2hdarch2007

portion 76 increases the working live of the pin. 14
21 March 2007 The pin 50 is nmade by turning out on a
| athe to formthe shape shown in Fig. 2A. The netal in
this enbodinment is stainless steel. It should be
towagded Frat liarBitherirepparaeaes,ancthe thensbiayt el trags
HRY iRl g JRlt-e I rmthe
in sh ége%gH%WpF% .39%§k§ ﬁgg P?P%ég%gm% gg P 2C there
i s Tekovirnraranl ppgedongi eM&f6dheini Figl. e?rcd sectide a
6.and the_r imate to the dis end
chagg iy BeE A She SRR AVG LT eqhbr el B ididartyic 58
witBhQusdelte dapaiett aates h&hiﬁ@slégagﬁrgh9§5@é energy.
enbodi nent of the tapered portions 60 and As can
Thepergberivea ARPleCott heheagetrarethgberhioh €fe to the
r (AN [ er e ered
capE RO BTk § Bl clib k8 R hie rpRRapey cAafL8 Bn
suréabediameEmgy bheﬁhqxﬂ&ﬂbmm®|9uﬁfa8eé_Wm|&hdh68 along

ere Bi.s . The di nmensi ons (which are
1tseip pg@}%gﬁeaggsf é%l o@?cau&?a el apfrrt ﬁégéﬁﬁffs‘r@ln

oppb8ifed AWLcEiapBler ah tB%po%hhgu”E%E%nc%f60§héﬁgg 165
di-ameter of the circunferéence oC 23 mm and

surfipgprecarrdly tise mnmﬂﬁ@lmetWaAl@sglau@nm agdsThE.

fl er i hherent stickiness or._ tackipnhess
the, M GFBLC L IRE M EREE Slherirr et s e Tegser 6 a5
opppeeti e GﬁuaTh@aﬁbﬁp@u@ﬁabheéHdbgyﬂbﬁh@apéﬁédl§urface
&0 ﬂetern1ned by its surface tensile forces as wel

H&Ltgediist rierfereat GPEs tbe tHE ik, cg%emvlf%%d “the

tapBeLAY bound; by th@@ry tdibaids t hougit 4ddwat surlf%e 60.
materia being 1 quid or quasi-Iliqui
Accordlngly, the profile created by the comblnation of

the second tapered portion 60 and the first tapered
portion 68, achieves an advantageous effect in that the

flux material 88 that is deposited thereon, and any

~residual flux material 88 on the distal ends 56 of the

pins 50, does not tend to creep beyond the first tapered
portion 68 towards the proximal ends 54 of the pins 50.
Referring now to FIG. 3, there is shown a flux
imprint device 80. The flux imprint device 80 comprises
a support in the form of pin housing 82 for mounting and
supporting an array of pins 50. The proximal ends 54 of
the pins 10 are mounted within a chamber 84 of the pin
housing 82. The pin housing 82 compriées a plurality of
pin conduits for allowing the pins 50 to be located
therein. The pins 50 are each biésed by a set of springs

86 in the direction of arrow 85. The springs 86 allow

- the pins 50 to be subjected tb a compressive force during

'loading of'the flux and dﬁring'imprinting. The springs
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establish a stable state shape by noving to or
spreading over a solid region with sufficient 3uMaade2007
energy to stabilise itself with its own surface
tensile energy. 30 Flux will spread out along the
coni cal surface of tapered portion 68 to achieve
equi librium The surface energy of the tapered
9§uraf3§(§e gbhher thsesamiah s pigisr Uhf Epersealong siehthe

_c?ﬁtg% %Egngosﬁg%gEQstg fhY%n %ﬁgzi%ereﬁgt%gggg 88 is

arger crrcunterence an
tbnbebumpthuxeareep toward the prOX|naI ends 54 The

t apered porti ons é68 60) in_Fig. pr ovi
chanfithg 3fr fades ﬁé?@? ﬁlgﬂﬁxtﬁétﬁéﬁéﬂtﬁalﬁﬁ?dﬁglglﬁgal

eraWsleh d 2 gRE ghﬁc®ﬁf”eﬁ§§3cﬁﬁ%bﬁg|§H&§§ SHr{gceqistal

energy. The refative angle of the taperéd portion 60

- end shetipapéﬁeﬁrpunﬂednbsstpsoda@esed gdotrtéranb8r angbles

on the ta er,ed.surfaces

om chan urfac ener
e 3 o S SR ERTLDY (A B hBRERCLRILLAC? The

- at@ﬁ@ﬁméﬂﬁ'Qﬁ?aﬁ@chnalQﬂQﬂﬂQSEéelmhtéﬁéb0&&@n®&er of the

opposi ng rate of change in surface energy is faornmed
depehgtt hef| ohbpt udidefr it s 88, f9e HihghePidur Pceto 2@

's&ﬂ§?9¥t8n H%QR&EQI%H&&%&emﬁﬁl 9R£%§ﬁﬂﬂF?gi@fe%E€E§£al

- sur

ace energy on tapered sur ace
atendércy digrtalhe driidix $6. cr eepf'mymmhdﬂﬁe 151'_11 ap‘@tbbl be

ort on. 6 rds ered urfa e Acc
PREC B ele. Bk od Bt e behbatat f8RS0f Tihe Gldig
suaﬁeaﬁala@nyl £0 and th@?éréat;kﬁﬁg&ﬁﬂ spor&m@ntQB the.
achi eves an a vant ageous effect in that the flux

omﬁ@éanalfescehﬁhatslaepmﬁaréadth§r§bﬁ tangradyapgle B of
S I rgl 88 on the distal ends 56 of the
t%%nggg%¥eg gérgg§ﬁtgﬁd to creep beyond the first
t apeRedlerpodngi onwb8ot EWA.ds ,t hehgreoxi srabhewdsaS4cbbmatic

he pins _50
diagr m of the various steps for imprinting flux material

‘on a substrate. The process involves lowering of the

pins 50 into the flux material 88_prdvided in a flux tray
90 such that the distal ends 56 are immersed in the flux
material 88 as shown in FIG. 4A. The flux material 88,
due to its inherent adhesive properties, adheres to the
distal ends 56 when the pins are elevated from the flux
tray 90. The springs 86 allow the pins to be movable so
that any excessive forces imparted to the springs 86
during the loading step are dissipated by the sprihgs 86.
The pins 50, loaded with the flux material 88 on the
distal ends 56 are then place ovér a substrate 92 whichr
has a series of recesses 94 for allowing the deposition
of the flux material 88 as shown in FIG. 4B.

The plns 50 are Dbrought into contact with the

'recesses 94 of the substrate 92 as shown in FIG. 4C. The

array of pins 50 are subsequently elevated from the
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Referring nowto FIG 3, there is shown a flux
i nprint device 80. The flux inprint device 80 21 March 2007
conprises 25 a support in the formof pin housing 82
for mounting and supporting an array of pins 50. The
proxi mal ends 54 of the pins 10 are nounted within a
chanber 84 of the pin housing 82. The pin housing 82
substmpities @2 aapl uthei f)usf magiaricdnd®® t smpoinhedolbegeon
i ns ;ggto4Be | ocated 30 therein. The pins 50 are
birased by "a"set of springs 86 in the direction
of rafeewidy. ihheasphicngds r8EcalFIaw 4bhe agites SOprdnkeng,
subjected to a conpressive force during |oading of,
they pesiqpalanbl wtr MeG Stapd B8 ngestRessnagy tlgeofirst
+aplBLah 2007 on86 68! 5@ eRabLE Sthe LAY 5@ of RRe5Rihe s50.
conformto.the contours of the surfaces on which the
Thef | flloxrahet¢nla B88Bs ddaas beot npriespedipvwEm@s 3peyond the

. dlluystrates a f]ux erial 88 |oaded distal 5 end 5
FirgE (RABe SRPT AR (O (U s HBTr e GTevAR CeRgTen
por$gohi B0 S8nAr @ticdeshhbyr t B2 .t apaeedraohion Gheengbhesn

a "tear-drop" shape droplet to be forned thereon. The
accgrdanfrrent tér SieheabsRdpentaciRiTeRTES tRaARBFERL oFTERE

or Waplet s06nf Lk materi al, 88,Er At e_%fnm'@o 2 3,10 s0
substrate,- | eaves behi nd m ni mal residual fl ux
beyoatiethal fiattt hepdirstiaboendocs668Fkurt hernmore, it wll

be_ appreciated that fl ux terial does n creep up

ouBst BRerak Py dnabl Sene thapdted 1oar Olofies [due T teaal
88 ORROSIvHE f it dhatehd | BBartgd hd hegtrapesed angl end

of 15 the tapered portion 60. Referring nowto FIG
configunatéons shoan Hetiretieen't sHeagr areflethemRiNaESs

theS LRGN0 o ¢ ”Pééﬂ{i&é‘ﬂ FEELH%% %tt%'&jfi%'l ) ASUPSILALE the
The process 1nvolves ITowering of the -

distal end 56 after imprinting. Accordingly, bridging of

the flux material 88 between the array of pins 50 does

not occur which could otherwise result in an uneven

deposition of the flux material 88 on the substrate 92.

Applications
It should be appreciated that the pins 50 may be

used to transfer not only flux material but other types

" of material that is capable of adhering to the pin

surface. Exemplary materials include chemicals for

genomics research using microarray printing.

It will be appreciated that the pins 50 provide a
precise amount of flux material to be deposited on the
substrate at soldering sites. This avoids the problems

associated with prior art pins. In particular, the pins

50 inhibit or prevent the accumulation of flux on the

pins, beyond the tapered,'portion 68 after successive

dipping in flux material.' Accordingly, pins 50 avoid or

18
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15

pins 50 into the flux material 88 provided in a flux
tray 20 90 such that the distal ends 56 are i m&t §adh 2007
inthe flux material 88 as shown in FIG 4A The fl ux
material 88, due to its inherent adhesive properties,
adheres to the distal ends 56 when the pins are
el evated fromthe flux tray 90. The springs 86 allow
PERESPENSTEEPh &I | T35 9552 hiit angisxekssnvéorardeshe
d i ggs 86 during the |oading step
pg?gﬁ %gsﬁggtéggg§eﬁhgqsprlngs 86. The pins 50, |oaded
W t hByheatbidingt efiak 88respf hetltk stmainend® S5Gvatid the
t hen glace ver_a substrate 92 which has a series of

tpepabi8e o2’ f of LK | W HYTEhe TRIGHSIY | dietsp betiren and

thbyébgatﬁéﬁa 8% BferS QWL it iIKG o4B. sdbhe1L plflﬁléoa%r €the
br ou into contact with the recesses 94 of the

dggbstr gnels2 T shb@mrﬂrhrclinne skl&peTIa@d iy of plnﬁsflux
e _su ently,. g om th 172
fggﬁgd s%b? #E andh?% ??é & aft%S%%ﬁ%r nted S°

thher éd![lx al&ps;la;d\mam iFd GaudD. m&eé ecohB@stenpantieslapins
hg El G q%ier i mpr.inting t he residual flux
SHat &M a|9%§ HRersfonfd ptrﬁéflfiier $° SepdeRgsition of

tRON ¥l 0RSm&Belaf Nendiatak,gads,86 85 the pins 50. The
flux material 88 does not creep upwards beyond the

firsittwupéledeporprhoang8thnd v@mapdsthehsecmndlfapetedns

B 61 aRAeE G Pn o R Bt srerfaf 66 che

pQEQQﬁ Hkiqri e avh fﬂm:m @@eurarﬂtng: oaetala@nghafﬁe 52o@ég01ng
the_pin 50 beyond the first tapered portion 68. As
daé%??%ﬁ 'abtab@utt flerpghdnagiepnt hbef rsmerhrﬁt apflapcopg of

tRL tti%v%'n%tl%l e%<§6 th t & p' fnﬁgnag 1'1 t .all. such

conf I gur ation of 't ear- rop ape et mnimses
modifications and adaptatlons come wn,tha.n the scope of

the appended claims.
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15 the anmount of residual flux material 88 residing at

the distal end 56 after inprinting. Accordingl$] March 2007

bridging of the flux naterial 88 between the array of
pi ns 50 does not occur which could otherw se result
in an uneven deposition of the flux material 88 on
the substrate 92. 20 lications |t should be
appreci ated that the pi'ns®98Snay be wused to transfer
not only flux material but other types of materi al
that is capable of adhering to the pin 25 surface.
1. Exénppany:mnieaﬁabﬁihgclﬂkmxchemkﬂahs floiviggnerihesive
arch US| mcroarray printing. It wll be
pr%%ﬁﬁ éﬁa¥ﬁ§F FESEERS  5G N5 BT ECTPIIFdEfse amount
Ofafb%éfEE%%ﬁh®b'bolgﬁgQQﬁgﬁhqua%ﬁsth% dﬁ%Q%ﬁr%h%.%%d
soldering sites. This avoids the problenB
3 PES¥a&Rdt eadwopRogiiter tar thei dd.sted ﬁ@ﬁbl@ﬂﬂar t he
pi ns | n unul ti n of, . flu
on; R 2as, R ko LA L RO B I s g Sul gt
axisuceesshee shdiffppi rchd ntéﬂ)en_(eﬂa@emtalon Ammlﬁﬁlrfwl Jrom a
pi.ns ;50 avoid or 18 21 March 2007. prevent creep up
Tirphe rgEerencs 49i% St t BHAL4SEhEL T FHBXERANCBNAN
a d3getitebnotowBraarakdbRgxfihl eheeRs the em%é%%%%
the formation of flux bridges formng there between
theaﬁ@?ﬂ?taﬂgb%yoﬁv@ﬂdduﬁeV@ﬁfﬁﬂpﬁnadnpmﬁtswalisfbhwsan
the distal. en dr.o pe and siz
ory 18 e PR CLALTRi T HUCRE andPer FRRTB (0 1 PEAC
sha€tegép she HhaéthUN depssitii pRrokSmALICANADr € consi st ent
across pins 50. The pins 50 therefore provide an even
deposition of 10 the flux material on the substrate

2. 92p pin as claimed in claim 1, comprising:

a second tapered portion disposed oﬁ the
longitudinal axis of the shaft between said first tapered
portion and the proximal end, the second tapered portion

tapering from a third circumference to a fourth smaller

‘circumference in a direction toward the distal end of the

shaft.

3. A pin according to claim 1, wherein in use, the
taper angle of the first tapered portioﬁ at least
partially inhibits material creep on the shaft in the

direction of the proximal end.

4. A pin according to claim 2, wherein in use, the
taper angle of the first tapered portion relative to the
taper angle of the second tapered portion -at 1least

partially inhibits material creep on the shaft beyond the

first tapered portion.
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It will be apparent that various other nodifications
and adaptations of the invention will be appar eht Macch 2007
the person skilled in the art after reading the
foregoing disclosure without departing fromthe
spirit and scope of 15 the invention and it is
intended that all such nodifications and adaptations
Tconme P PR n adsersiidise B9 altfdmappendert télexi ngompoiging a
r LB pin for | ow ng fI ial,.

B | BT dn i BEBsRl & PUE MRohgkuBRhEt Fxie
adonprd sshft Sostwdad t shbai Agrat| eagetrudi paktashs and said
Cg%%}q; end and a proxinmal end opposite to the distal

AL 58% first tapered portion di sposed on the
| ongi tudinal axis of the shaft, the tapered portion
tapering froma first circunference to a second
Gsmal Per Péinr canferdhne i holOchabitr et | orhawsdar d thee third

i_nal . h haf wher ei, the taper angle pf
SRR R Bt T Reds oGS £
sfatthi abhylliahi bildawgnfdrencey eep on gardctsbaf ttdwatde the
di rection of saig proxi mal end. 15 2. A pin as clained
PERZIFSEY @dnhPPsPRGfta second tapered portion
di sposed on the |longitudinal axis of the shaft
between said first tapered portion.and the proxi mal
Tend, 2t heisecendordpegedtportlaim t@&penihegdimomtdet hisiath

GrEEEEBRS! stinr 1 nEPBF L ArPERB P LR { (985 Aban

tpien saceaddicigctareranfel ofWhBkeeiri rkR USBerkRepok@RBH . -
angle of the first tapered portion at |east 25
partially inhibits material creep on the shaft in the

8. A pin according to claim 6, wherein the first
circumference of the first tapered portion is greater

than the fifth circumference of the third tapered portion.
9. A pin according to claim 2, wherein the second
circumference of the first tapered portion is the same as

the fourth circumference of the second tapered portion.

10. A pin according to claim 2, wherein the taper angles

of the first and second tapered portions are the same.

11. A pin according to claim 2, wherein the taper angles

of the first and second tapered portions are different.

12. A pin according to c¢laim 2, wherein the taper angle

" of the second tapered portion is less than the taper

angle of the first tapered portion.
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direction of the proximal end. 4. A pin according to

claim2, wherein in use, the taper angle of th2l Marcht2007

tapered portion relative to the 30 taper angle of the
second tapered portion at |least partially inhibits
material creep on the shaft beyond the first tapered
portion. 20 21 March 2007 5. A pin according to claim
13.1 AfpifthaFccesmpinidsitey @laimi4d wapeedd pbet farer angle
LSp gi i [ he f
of $h$ Q§§QH9P EPE@EQH cﬂghgﬁgog% In Qﬁ%% fa%&éd%gggfted

bet ween sai d rst tdpere i on and sal

frofNGhed §rolpPidbBECH tHAgolfo Sbaktn 9. srherei Apbhe 40°;

third tapered portion tapers froma fifth
abogt r GuBf etencebdwt a358i xabosmald.&° dia calndet edO8; i arbaut
direction toward the proximl end of the shaft. 10 7.
0.5 & n2laeebr dPng &bortalPmPb, tehabels 2967 silppt 0.5° to
cirecunference of the third tapered portion is |ess o
aboithaf bt FPREE St 1 ol el oA 10 vt gl 5
Ity Oho 8 [ ccarndi ® ¢lai sei
abo‘??rtsot'qr%ci gtc%un?%@elgcgmgf ta.[]kgé%grystt tggpea{rgeogltp\gggi’pngpéng
1.59r€at Shout hapet hepbhit hectscupbarence; ofnhhapblikr d° o
tapered portion. 9. A pin according to claim 2,
abowhes®i n the second 20 circunference of the first
tapered portion is the sane as the fourth
circunference of the second tapered portion. 10. A
14. PIA 3EROREEBAARGCIA M1 NET Shild O L BRET £ 8HOL Cang 9L
t he ?i rst and segon tapelre por}tn? ons are t%eﬁsarrer.lg%
of the A pist atepedieny poriclan mi2, ivhetben tdreye apelected

angl es
from The group consisting of about 0.5° to about 60°;

e

about 0.5° to about 50°% about 0.353° to about. 40° about
0.5° to about 35°% about 0.5° to about 30°; about 0.5° to
about 25°; about 0.5° to about 20° about 0.5° to about
15°; about 0.5° to about 10° about 0.5° to about 5°
about 0.75° to about 60° about 1° to about 60° about

1.5° to about 60° about 2° to about 60°; and about 2° to

about 5°.

15. A pin according to c¢laim 1, wherein the distal end
of the pin comprises a wear portion at the end face of

the distal end.

16. A pin according to claim 5, wherein the first
tapered portion, the second tapered portion and the third

tapered portion form an integral structure with the shaft.

~17. A flux imprint apparatus for imprinting flux on a

substrate, the flux imprint apparatus comprising:
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of the first and second tapered portions are

different. 12. A pin according to claim2, whe2keMarch2007
the taper angle 30 of the second tapered portion is

| ess than the taper angle of the first tapered

portion. 21 ---- ------ - -- 21 March 2007 13. A pin
according to claim2, wherein the taper angle of the
secomj&QHﬂﬂﬁﬁfrﬁﬂQion is in the range selected from

t he ou Si to 0
0.5 %% a ou é§g E 6&%9#&“gb§8t'9@$ %Egégrg Oqg&%reln
aﬂmmt ab; ahoid Op5nBo mmmﬁriﬁésaboat(bﬁhfm abothg a

about %tS t g about é about 0.5 tq about 5;:
0 3sut #0: dABSEL 1°P6 aBBHt 20:PEPBifpal end

o%&élQ@bwt tﬂQ d@:@@ﬁtl 20 about 24Q; ard @R A&rtion

about 5. 10 . A pin accordlng to claim1l1, wherein.
dilsasmskr oaxngtbe ofondret fidimal t agpered gfor then ﬁbafh. the

e sande,sef sctedh Lrom £hg 010yh Sonslisting oL ghoyt,

o%abodt THout

saleuld 48madbeut i ul etrenaleouin 35%; @bﬁ@&t@o@ tt;@wal:mlutthe
30; about 0.5 to. about_ 25; about 0.5 to about 20;
PRSI, £ Hbdite stftabout 0.5 to about 10: about
0.5 to about 5; about 0.75 to about 60; about 1 to
about 60; about 1.5 to about 60; about 2 to about 60:;
18nd @bo[ﬁtlug tMPEDn*abc&Hp&amEs /&c:p:icrrChia'rg)r dongclaim 17,

e distal end_ _of the pin conprises

wieGeli RO o8, e Y (B e ol sras iRy Ctered

portion disposed on the longitudinal axis of the shaft
between said first tapered portion and the proximal end,
the second tapered portion tapering from a third
circumference to a fourth smaller circumferénce‘ in a

direction toward the distal end of the shaft;

18. A flux imprint apparatus according to c¢laim 17,
wherein in use, the taper angle of the first tapered
portion at least partially inhibits flux creep on the

shaft in the direction of the proximal end.

20. A pin according to c¢laim 18, wherein in use, the
taper angle of the first tapered portion relative to the

taper angle of the second tapered portion at least

“partially inhibits adheésion of the flux beyond the first

tapered portion.

21. A flux imprint apparatus according to claim 17,

further comprising biasing means disposed between the

‘support and the proximal ends. of said array of pin shafts.

23




10

15

20

25

30

16. A pin according to claim5, wherein the first
tapered portion, the second tapered portion and2l March 2007
third tapered portion forman integral structure with
the shaft. 30 17. A flux inprint apparatus for
imprinting flux on a substrate, the flux inprint
apparat us conprising: 22 21 March 2007 a support; and
22.an &r rilunf ipipad nito uAPRAT 26U S he Eupbmy wher@iain eddh
a p | a V|n a__l.ongi tudi na
Wheg ﬁﬁ,kgedbggaﬁggngeggg éspégxﬁna Fend 58568§|te to
the distal end; and a first tapered portion disposed
on_t he Iongltudlnal axis of the shaft, the tapered
3. poPt i BHIX apdlTig T r GRPR RISt aFFelitH B ente tczalaalm 17,
whe%%neaéﬂabkeeh@ pEHE! ELERGE (I Rofpi LECLT PR si-aNaLALLhA

proxi mal end of the shaft. ['ux i nprint

'porapparahw$qaaﬂn@mngma3kﬂngxnddlnahmexesnqﬁuih@fshhét

S con rlses a,_secon red rtio .S
becPRE% SRERL haFRal aRrecs: PPRE SHrRY hetfednotaTatrils
tapered portion and the prOX|naI end, 15 the second
tagered portion tapering froma third circunference
Fbus t FREinter APPPEGHUSr eRGEOTHRNG TR r sttdigh 23,

whek@!ﬁr dcﬁé1etﬂi§5alta§féq B‘Etigﬁf ttfda]earh s Arkbix 4 MRt iepg

appar at us accor di erein in use,
cirtheféeapeceangb e af aﬂxtﬁlrsﬂahhm@redrqmmﬂanamaﬁ lieast

._partial inhipjits flux creep_ on the shaft in the
dlr%?%é%?itﬁw%Fg ﬁ%epPBQFﬁEF ﬁgd 20. A pin according to
claim 18, wherein in use, the 25 taper angle of the

first tapered portion relative to the taper angle of
25.the skekohd impgdindd pepeirefuat feestding to claim 24,

wherein the fifth circumference of the third tapered
portion is less than the first circumference of the

first tapered portion.

26. A flux imprint apparatus according to c¢laim 18,
wherein the second circumference of the first tapered
portion is the same as the fourth circumference of the

second tapered portion.

27. A flux imprint apparatus according to claim 18,
wherein the taper angles of the first and second tapered

portions are the same.
28. A flux imprint apparatus aécérding to claim 18,

wherein the taper angles of the first and second tapered

portions are different.
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partially inhibits adhesion of the flux beyond the

first tapered portion. 30 21. A flux inprint 21March2007

apparatus according to claim 17, further conprising

bi asi ng means di sposed between the support and the

proxi mal ends of said array of pin shafts. 23 21

March 2007 22. A flux inprint apparatus according to

28-ai A 28 luxphigper N he sty mearerddingt teastlabe 18,

[ a a g

BRTEE P e ST o PR R EERE R e i g, 10

lasshithdnt aper édpeporhigire @Esmm&ediamttmaﬂemﬁglp@dtn@h.
axis of the shaft between said first tapered portion
and said distal end. 24. A flux inprint apparatus

3accopdi Aguk 0 Lh1MeL3, Mhglei Bkbedlifipr debanered, 1s,
ortion tapers froma fifth circunference to a sixth
gﬁfﬁlellér téier darear enepld o thier eecpod temerddt bortion is

r d. 2 I [Nt ap aratus ccord N
e o Scind of ot nERG T or AR BT aP LR St dpout
otbe £8i kEohapaed apeht Qﬁslostbe%wdtargstoheafuc;u%t 0-5° to
circunference of the first tapered portlon .
abbuk 308 i ntbappad asUstacaboditn® 30 digiua 18, 5° 2@0 about
wherein the second circunference of the first tapered
2por t ebputs @ he” shee abouthel $bur ahookr dufPeremcebofitt Hed®;

second tapered portion. 27. A flux inprint f ar at us .
aS%BrB.ﬁ £Q aPaih 28 absutingr ébh theakh@ipler 4 rigladwwt 1

flrs -.and,seco Aper e hons_ar
t38 RuF|&PIIﬂ%Hq1 ggﬁ%ra usq§€§ |ng ?%O%Fap ﬁ@ about

shergid bt aper. Angl s gj t he f| rst and second
tapered 30 portions are different.

31. A flux imprint apparatus according to claim 17,

wherein the taper angle of the first tapered portion is

~in the range selected from the group consisting of about

0.5° to about 60°; about 0.5° to about 50°; about 0.5° to
about 40°; about 0.5° to about 35°; about 0.5° to about
30°; about 0.5° to about 25°; about 0.5° to about 205;
about 0.5° to about 15°%; about 0.5° to about 10°; about
0.5° to about 5° about 0.75° to about 60°; about 1° to
about 60°; about 1.5° to about 60°; about 2° to about 60°;

and about 2° to about 5°.

32. A flux imprint apparatus according to claim 17,
wherein the distal ends of the pins each comprise a wear

portion at the end face of the distal end.

33. A flux imprint apparatus according to claim 23,

wherein the first tapered portion, -the second tapered
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24 21 March 2007 29. A flux inprint apparatus

according to claim 18, wherein the taper angl e2bMatdhe2007

second tapered portion is I|ess than the taper angle
of the first tapered portion. 5 30. A flux inprint
apparatus according to claim 18, wherein the taper
angl e of the second tapered portion is in the range
por$ebmn&nﬂftba1ﬁmdnywmmpen@$istMQOQfﬁﬁmmtanOi&tb@ral
ut 40; o about 35; about 0.5 to about

' b 0.5
Str§6 u§ﬁoﬂ€tg % 0SRB&&t 25: about 0.5 to about 10 20:

about 0.5 to about 15; about 0.5 to about 10; about
0.5 to about 5; about 0.75 to about 40; about 1 to
34 . abbutneghodbedt amzsrmtub@utﬂm abbyg 2 tHlabodmpramt

appgggtﬂgou&o§%£fsg$ ;t %§o§% Aéﬁé“§n1UB£¥ﬁg ﬁg%epins

appar at us accor m 17,7 Wwherein
mouahghe ab thaefiBappbaperedhpaehmoneaﬁh | Bft h@ariang@ins

sel.ected fr rou conS|st|ng of about 0.5 to
OB GE580,2 AT OPBYEBO aBode . HAIRL 5 T 2 aBodEal

end4gnda@p%&d%f%433éﬂﬂnﬂ s i@bopt Ope BQS@QPuénaO §Qd a

about 0.5 to about 25; about 0.5 to about 20; about
flr@tsHﬁpeﬂﬁQHPQEi1@mod¢sposeﬂoquﬁhe1@ongbbudln®l5aﬁgs

bo 0,.7 t 60;. about 1 to about
of FAeief oo eafBrbl BRI BV ARG, £f0m 220k pot
01rabmﬂér8nbe abouta Ss5e2bnd?. sPhalllbx | dprdir@ppadat U a
accordln% to claim17, wherein the distal ends of the

dirgrhioBachotdhr i ' a BReE Mador £Pen af (M edhafice &P

th88 ebabaksend. cRA ux inprint apparatus
me accordlﬁg fo g §|n1§§epéhggreln the first tapered

pof&) oppnthetsngonbet apergdof2pins with flux material;

(b} removing the array of pins from the flux

material while at least some of the flux material adheres
to at least the first tapered portion of the pins; and

{c) depositing flux material on a substrate by

contacting the distal ends of the pins on the substrate.

35. A method according to claim 34, wherein the step of
contacting the array of pins with flux material comprises

inserting the array of pins into the flux material.

36. A method'according to claim 34, wherein the step of

depositing comprises pressing the pins onto the substrate.

37. A method according to <claim 34, wherein the method
further comprises the step of removing the pins from the

substrate.

38. A flux material, deposited on a substrate by a

method as claimed in_claim-34.
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21 March 2007 portion and the third tapered portion
forman integral structure with the shaft. 34.2iAMarch 2007

- nmethod of inprinting flux using a flux inprint 5

apparatus conprising a support; and an array of pins
nounted to the support, wherein each of said pins
conprises: a shaft having a |ongitudinal axis, a
distal end and a proximal end opposite to the distal
gnd; and a first tapered portion disposed on the
3 ongﬁt&&ﬁha?cg?Fglﬁg ofot kéadfaft; CHEthGFeretmpbitiym 2
fbaPER RApErRR n?)ofr‘trﬁ)tn _&igmc?r@m@héolang?eeaﬁnal axis
smal ler Circunference in a direction toward the
opr skiemshaditd beftwaser shmifd ; fihet hepdoedcpaptisnngntheaid
t eps, of ; ) _contacting the array of pins with flux
tﬁﬁf@rng?rg%SP?Bgngﬁuving the array of pins fromthe
flux material while at |east some of the flux
materi al adheres to at |least the first tapered ,
BortforPt BKEBIAST ahg (E)atepcsdirti vheFeim rdter ifaurth

: tg?eﬁeéuBé taba PXPeSQ”%§%51%gg%ﬁén@hskgkcﬁﬂ§éégkc%h%o an

ns on the substrate. net hod according to
etghtm 3aMiwer echrt¢hmefstepcef ircoat ddtriengibhe avwayd othe

bips.with flLux, material conprises inserting the array
dg?gﬁ%ngngn 5 fh% ?ﬁﬁﬁgnaterial. 25 36. A net hod

according to claim 34, wherein the step of depositing
conprises pressing the pins onto the substrate. 37. A
met hod according to claim 34, wherein the nethod
further conprises the step of renoving the pins from
the 30 substrate. 38. A flux material, deposited on a
substrate by-a nethod as clained in claim34. 26

| 27




10

21 March 2007 39. A pin according to claim5, further

conprising a fourth tapered portion di sposed oil Mash 2007

| ongi tudi nal axis of the shaft between said first
tapered portion and said 5 third tapered portion. 40.
A pin according to claim39, wherein the fourth
tapered portion tapers froma seventh circunference to
an eighth smaller cirdhatmreince in a direction toward
the 10 distal end of the shaft. 27 21 March 2007
Abstract: PINS FOR TRANSFERRI NG MATERIAL 5 A pin for
al  owi ng matmvs FHOH aRANS PEHECSNY MATHERpEL ti es to
adhere thereon, the pin conprising: a shaft having a
| ongi tudi nal axis, a distal end and a proxinal end
oppOS togt pe t d; ir
pggtlgﬁgﬁlsp%gedqgﬁ't éﬁfong??% ?ﬁgl Sﬁﬁﬁ Fheﬁlve
propéafiestte adperedthertbon thpepungcbmpmualnghrst

nf t nf '
9 T ER TGAFa EnlSHPORPAAPedna 0t RodaRERt SPRgane

. a pﬂoﬁ@hal end opposite to the distal end; and

a first tapered portion disposed on the longitudinal

axis of the shaft, the tapered portion tapering from a

first circumference to a second smaller circumference in

a direction toward the proximal end of the shaft.

Figure 1
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