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PINS FOR TRANSFERRI NG MATERI AL Techni cal Field The
present invention generally relates to pins for 5
transferring material. Background In the manufacture
of sem conductor devices, it is often necessary to
connect nultiple conponents of the 10 semi conductor
device together. wth an electricall conductive
connector so FHYP gﬂReFE%FFF@ﬁFlgﬁnﬁ%?FﬁﬁﬁLcan be
formed therebetween in use. The conductive connector
may be formed using ball grid array. (BGA) technol ogy,
whi ch involves depositaghpiced Fyelet balls onto a

subs t electronlc co The, sal der

are E%%'gé o TH e 7Y ¥9 H%ﬁ%?%%yre 8Ffic ﬁdﬁ@?ﬁv?br
m@m&@mm&q@mﬁmwm electricity. Prior to the
deposition of solder balls onto the substrate, it is
necessary to al so deposit a flux 20 material on the
substrate so that the sgLdpg,.Bahls can adequately
adhere to the substrate. Cufrent BGA technol ogy uses a
pin Bhodhacmdnsp@ﬂseres@Ed@@ﬁﬂapnduntnnheesﬂhssraﬁe is

% nown and net éﬂ use is disclosed IP h
ECBar AT i%ar% , 481ne5 SHRANCRGRRErH; St et the
sBRb hed ddicselros agl v 1b4JS Pateaheho. WJ§3}816aﬂ81 dizdhalcally
an insufficient quantity of flux material is often

08@§5§Ft186 Wnpﬁ@tﬁ’lrn§0atthtaﬁe agpled@dtirg cadi ereeatien can
Q%E&gheth abRg Ut hplgnhsguantlty of flux material
ea

s to ina equate soldering. This may cause 30 the
sen1EbadwnnﬁumkmvaecbnnéatbmrmapebeTh&mmaususing ball

di.scl osed i Pat ent . 5,816,481 al so. have the .
ga?@ao%/%?ﬁ%gng?)dgb%@?%'}ﬁ@%én ¥dEds HRVRITRS RgPesiging

s8nHert BR13Ebehitatl 8. sABseXaeeS o%f ahl Wi JB8SWNLS Iddmponent .

The solder balls are subjected-to soldering to thereby
form conductive connectors to conduct electricity.

Prior to the deposition of solder balls onto the
substrate, it 1is necessary to also deposit a flux
material on the substrate so that the solder balls can
adequately adhere to the substrate.

Current BGA technology uses a pin block to dispense

solder flux onto the substrate. A known pin block and

method of use is disclosed in US Patent No. 5,816,481.

A disadvantage with the method disclosed in US Patent No.

5,816,481 is that an insufficient quantity of flux

rmaterlal is often depos1ted by the pins at the soldering

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

The pins disclosed in US Patent No 5,816,481 also

have the disadvantage of depositing an excess of flux

material onto the substrate. An excess of flux results in .



10

i5

20

- 25

30

I f lux residue accunul ating on the substrate after
sol dering. Excess flux residue may result in post-
sol dering cl eaning probl ens. Anot her problem
associated with excess flux is that 5 solder balls
may nmerge with nei ghbouring solder balls. This
results {n an uneven ball size distribution on the

f%ﬁ%st?%f%dB%UQQﬁfQHﬂﬂ%%%ﬂqtyOBroﬁﬂghs_éﬁbﬁﬁéate after
sARAUG Ve gl der Mald GINeRION Sna il IRy TEsUldost-
in failure of the sem conductor device. 10
soAceaidiongilyganing pridgentsant for a preci se amount of
flu erial_to be deposited,on,the substrate at,
sol BEATHE s et L AT TR L1 AT ES TAOPB°I Bl e ot
sodldewn 18al BEhel®t irfe S gkafhofneat Jeswr fddIX sbmBerNtdd s .
process. In 15 the known flux inprinting process, the
Thisy X sratldrS alni 80 Kpevetedadd tHezeuBsbEaiBubspPRgOs the
S ol BTN 1 A8yl €65 11T 1 Efis COUPLESE S Aluct 4
Su%??gf? of fl uéxlr}ggl ns E%LO vﬁﬁ%‘ﬂ} Zfrhféjg]grmu?ltg1 vmhthi na e
sodhembdralllR. cAnnentarged whiiew ohapneesfultt hin f Eaxlpicas of
tth in.FIGg. %A t% 1Dis shown in FIG 1. 20 Referring
Fo Step L BF "FrG"°TA ®rhe array of flux pins 10 are
NMOURLedraihiily, a iFov gabl@ cehamperrol? L PRIdISNGrdunt of
housi ng 14, in which reside proximl ends 16 of the
leKnsma%GFléécht@f e pepeositeds Ipnasddeby ssysitigde18 at
[ . di i.on shown by arrow 20 toward the di stal
SO%E glgg %?egg’the pi ns 10. The distal ends 22 of the
pi nBefbraieg | MrerBEES | n 1ifhe thl utDpat eheak 2¥s i sHaw@y a
%6 to.coat, the distal ends wth the flux nateri al
sohgnaPicofauzosr of @ ¥ nSTRE BF &P eREPER SFr o
thbh%n@ﬁ@(fﬁﬁﬁriﬁérgﬁtﬁﬂg_FB@C@%%tth§“¥ﬂ@§ Rhrbhea1 is
pins 30 10 are coated with the flux material 24.
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. An 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 the 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

2
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In stop 3 of FIG 1C, the pins 10 are |l owred onto a
substrate 28 in a direction shown by arrow 32 to

deposit the flux nmaterial 24 thereon. The substrate

28 includes 2 a plurality of recesses 30 on which the
flux material 24 is to be deposited. In step 4 of

FIG ID the pins 10 are released from the substrate
perlnral Hiy cefi bACSHBAR B &y olizh heref it imgtephal 24
j rtic by ig. 1B, it can be seen that a flux
jbEl’rqitgpgeﬁéz4%11&?}%8 tgerdr:r'ed bet ween the pins 10a and 10b due
to fllx steepd over FP6ol angedhus@iofs tite afd ukeleased from

i.nmprinting devjce. The contrjbuting factors for_fl ux
HoCHIRT e 7P i ihg S I APY LRt t he
surf aeeranergy Rbw tihe Sahi ndri £al t_éursfi%qe 8, P8itNGan pe
constant along the Ilongitudinal axis 2I. This
seRTst Bhet sar fiElds dpeidye 24esds ffoxmed bpitwadrnouthe pins
on he,cyliindrical, surface 23 to_achieve .- ‘
e o T S el fe, Slp U RES R geuse of the
fSlinf siegp2mtiney eRsasan th its circunference along the

| ongi tudi nal axis 21 and_encourages flux to nove
t onar’d$ t P gt g cubdeferee. TPhe ddewnuleisgning or

: e+ PLNS,: naft®ers < S essi v i ppi i.n :
Jﬁrﬂ%ﬁﬁ,&?egﬁh %linn ]i(ﬁel?l g)%% ;%5 rrgrtléejr gak%%iet e%d(ﬁi)r?gy ot
the crydpndriciad shatkfscef 2Be pbemsglOconshadiregioog the
tovvartd .he .proxi.nal Snds o{, t he instlo Thif S

LORSMT A ¥ dPeeft ror PR Cr AW EANTheS YR AGEI gRReTIY
Rlusldsuxe st dges sg4aabe Dt Saldn@NthenNeXan (I8Resilt | Hrface
of the flux material 24a on the 25 substrate 28 as
ZShotA WLk e sgvid ibirgum.p Thef yWhercHr elesavni ff  the

.t]c l i Cé\ﬁ:%’]éec‘ %Qaﬁnic S%%bé%?grlt% rfggc%q_rmlf@ie%fcef lélji(ong

that 1s ered on t
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
uﬁeven 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 Fflux 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 defective soldering. This phenomena is

5
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Of Ay et Eefiery PUEELTCT ngitd ¥

end 22 because the bulk of the flux is "pulled wup the
pin shaft. The reduced anount of flux deposited on the
30 distal end 22 results in a reduced anount of fl ux
being deposited on the substrate. This causes an
unequal amount of flux deposition on the substrate
which may result in defective soldering. This
Paphew i sSPTENREREREUl &SP pradnodAEEd WHSH W f | ax Low
. i : iscosity is used. Accordingly, it would
v @yiﬁg%gv%ﬁ$%3§'if enbodi nents of the invention
pr cv¢cexd jpranky whi thweooeldldbevencedeaotage i5 kmbstiments
liprate one or npre . of, the gls dvant gges descri bed
frrstea ﬁeBFeBFofﬂﬁeor at
leddventhOniothese ofB | orapdded & pi phéor gakhevwhRdages
flux material having adhesive properties to adhere
deg¢ieklrh, akeee pin conprising: a shaft having a
| ongi tudi nal axis, a distal end and a proximal end
opposite to the distal end; and a first tapered
portion di sposed on thestuamgtyudi nal 15 axis of the
shaft, the tapered_portion taperhpg froma

first

ci rft‘iﬁﬁ Hitetto?al éé&n&sﬁ?éﬂtl &t citeubfBeRhte; nthgre
is digrRetiRRy t gWep dnt heo proxd 1@ki gnd afud hRa2R&fik1. nhaving

wherein the taper angle of said first tapered portion
adhssictwserepdories teasdheaet thergonnhtbet phy fhurrising:

creep.,on..said . 20 shaft in the direction qQf said

ot G AT TS ghel ehBoliriiie Lot SEne i fLetalpeng, and
a ghexidl SONIPESSitte SES Ot t@pered podf i @nddi sposed

on the longitudinal axis of the shaft between said,

fi rsttkefertetPe 5t (ROR- bR SHFRCPPOxPIaFhendongheudinal
axﬁ@ceﬁdﬂﬁﬁx§ﬁ§k$PrE?Qnﬁ%%éﬁ&frﬁggtiéﬁnkgp%QﬁH% from a

th smal l'er

circunference to a four

first circumference to a second smaller circumference in

a direction toward the proximal end of the shaft, wherein
the taper angle of said first tapered portion is chosen

for at least partially dinhibiting 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 ih a direction toward the diétal-end of the
shaft.

Advantageously, 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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~direction toward

circunference in a direction toward the distal end of

the shaft. Advantageously, in use, the taper angle of
the first tapered portion relative to the taper angle

of the second 30 tapered portion at least partially

i nhi bits adhesion of the material on the second

t aper ortion. 4 Advantageously, material creep or
cramdggggngﬁ%%?%ﬁ%YalIym%?%g%ﬁfed ??%ﬁ?occﬁFrin@rgﬂl 15

thesehafiapfy thevenkbeyersht Bechirkshot aRer €e shaft of
portion. In one enbodinment, there is provided a pin

tor phn dpepwidgtivat BiFalr hamered aebesi v- properties to
adherg, therean, g i copRLising: 3 shattihaving a oo,

| ongi inal axis, a distal end and proximl e

opposite matehdad shavieqdachrd idef i psdpéapesedto adhere
ortion disposed on the |ongitudinal 10 axis of the

RETON 4 Wt APt edPPOFtF Ut apering froma first

circupfeqenc %é@iﬁ%sa?CP&ng'f‘@(ﬁiﬁél Cifcunt orence i Nen@ and
the proximal end of the shaft and

yhereiimahendpepranbie of the distsil tapdr engortion

is in the range selected. fromthe ou onsjstin f
hbouts TG o R Sh it Bl U TS (TS ERE nby By epdinal
@& id noforhal | cvd g, maher iklpekaVipgradhesk¥pering from a

roperties to adhere thereon, the pin conprising: a .
gﬁﬁaﬁ FaXF MY AT PR FAdRn&eCaRids st idisst i eginkRene® in

T apareq port |on ardpas BrbPRnc) Sxlid oF e ety and
whrerssiaf the t hepeapemed epart i dne t apestngabeamda pditrisin is
Gt rO | S T ovar e ERETp P ORI e A ogP (e Srr oF hout
0.5° to about 60°.

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 disposéd 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.

4A
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4A According to a second aspect of the invention,

there is provided a flux inprint apparatus for
imprinting flux on a substrate, the flux inprint
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

di st af*“6RGILRY Eopﬁofﬁﬁﬁgdeﬁ&pe &S e gnvretdicsyalthere
€B8dprand dadf iar st1d:apakss: por ) F§Ro ;

longi tudi nal 10 axi s o r?‘ﬁeﬂéﬁgﬂg?étghgggagg?ggﬁtmg flux
PBr&i sabehperengtheomlax finpstingi rppafretesceotprasing:
secongd ggﬁé g{_cgﬁ unference in a direction toward

t he proxi énd of the shaft. In one enbodi nent of

t he sepord-mspeef, miach mbuhhed pids tE@MPELSESr@, wherein
second tapered portjion disposed on the 15 _
FANYi t *fi naf2aRi s BT heCOMRFE SEEtweeh s&h@ffirshaving a

18ReIedapRrii oy and s@i dyproxd "Béncﬁ_n dhe S%%%'%qmal end
tapered portion tapering fromat |rdlc|rcu erence
¢prasibarth thal déstati esdnfendnce in a direction

t istal _end of th haft. 20 A ing.to a
ool DE SRS RSkt P5 a7 TRk bec”Pe " BRg, Ll fRatnan
aweihod foftHarpshatt Ng thieUx: Alsd el apblkbXoni M¥dadting from a

apparat us conprising: a support; and an array of pins
ot ealFeurferenppole, awiaxnty swabben eircanfiepence in

£UPFdSEEon A GREY DAY imh PNGLGULENAL . 8X] Sy @

di st al eﬁﬁnand %£pr%€%n§?ogﬁﬁgfo%%%s? eg%% ?héfarstal
end; andomef embbdimprtedfpahisl eabireposgsk@n, tdech of the
ongi tudi nal _axi e, shaft, the tapered portion

G PR FTBRas STkl CaPeERil BPERCEN: G PEGRRSGn the
Iove) IQid A C U PS eREethd shaft between said first tapered
portion and said proximal end, the second tapered portion
tapering from a third circumference to a fourth smaller
clrcumference 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

- dmprint 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 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; the

method comprising the steps of:

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

5
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a direction toward the proximal end of the shaft; the
nmet hod conprising the steps of: (a) contacting the
array of pins with flux material; 5 (b) renoving the
array of pins fromthe flux material while at |east
some of the flux material adheres to at |east the
first tapered portion of the pins; and (c) depositing
f1 R matEmoyingn Fhsubstitate BE  Pidknt dctdhg e flux

' mat@ﬁtaql WwRAde e hhe R BN Jhe R ttfﬁftn?atefl%lsaéfcﬁieres

hod of said third aspect, said at [east sone
to @@té@aat a@heﬁexsmoUamenmdNQﬂrUﬂuh;qﬁ tthee mhinss aﬁdl e

the fir per.ed portions st partiall b|t

s P RRIRG, Do R s e T R ey U e
coneRednrerheoldilshe it Rnbg aspetie gﬁﬁﬁh A e su@sﬁﬁ“ate.

conprises_a second tapered portion di sposed on the

| odgi tajdichareehed ef ﬁﬁédsﬁdﬂtrdoewmtsasalﬂ. p§t least
som%aE35§dmaQ% %qna@ﬂ%r%%'%cp&%ﬂ @% Egyien %9&9 ins
t apered portlon tapering froma third ¢l Tcdnt er ence
whifle atheurfhrshalt&peﬂéd0|p@nmi@msn0£tlri&ashl%yaﬂuﬂally
rd t he. dlst f the shaft. Definitions The
inng G G BBiG06 Taifd oo L HOea Ther G Sria ave 20
thenneaR Nembddigateds £ Theet &Mrd apgse dNYl 82cRS o¥S&Ge
herein refers to the angle of tapering between a
Pingj cspdiis@inf & r eacend o tapeseso b i edl@}btp%@df enende

| he, . |
LonGrBa BT BBy ol e efaThe Bl Al Bl e e

pordisposead. sihe bepmBmall exd, thleuxeamdher italperadd portion
variations thereof, refer to any substance that ai.ds,

taPPRABEeL I8 3 ot REFM S&TSUREGERRCRartq oF pADBEthn smaller

cirbUsFBEentEEOWhNY, 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

otherwise actively participates in fusing, flowing,

~and/or preventing. the oxidation of a solder ball to a

substrate during a soldering process. The flux may also

de-coxidise 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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and/ or preventing the oxidation of a solder ball to a

30 substrate during a soldering process. The flux may

al so de-oxidise and/or clean the pads on the

substrate during soldering. Exenplary flux material

is disclosed in United States Patent No. 4,419, 146,
United States Patent No. 6 4,360,392, United States

Pateiu 3N UnBasd 6d7atandPureredNo St 4t 642 PaP ént ang. United

§t§@§%85§£ &pl§gs @p@@gfg@@ ot herw se, the terns
conprising” ‘and "‘conptise", and grammatical variants

thenﬂMlesaespEcuﬁueddmmherwxgH£SEhe hanms beomprising”
i nclusi ve" angua such that t i ncl e r C|te

B e R g0 rA T B e G o LB ¢ FOREFOL,  are

1K £€dd @ e & LB Sen AS" HiSEE" heF e"ﬁnci@@r&@“ n1 ,ABARES, such
in the context of concentrations of conponents of the

ot Bhe vnsinchude ypreal 1§d neahenants 50bat t #esat apegmit

Vg PG L £l L 1 9061 LS LLed, val ve. more

typlc state ue nor e yplcally, + -
2% ofad hesedtiatedivpl tRe eéem.Wmm@umym(xﬁlghQJeoﬁﬂéxi of
the stated value, and even nobre typica + - %g%lons

MR HTEONS vafue. CTRPBUGRbS: tHi s § §c| obeFBu

ﬂ&ﬂiéﬁilf”ﬂ%§5ﬁ§nt$/HHYS°beo@’SQhﬁ§e%ﬂé%éﬂraﬂ£fue, more
format. 1t shoul d be understood that the description

typiengey fof mat % i stnthel pthded ooiveni ence atrwpbcr@l/lyw/—

d_shouyld not. b strued as an_20 erX|
FnpEantion S Ere S8aBE orone Belrelly: Tifigess of the
Acaordli aglye, t I@eeﬂemﬁ@ttgpleélayr afyge woukd tbﬁe stated
consi dered to have specifically disclosed all the
Hoidt§ bl Bndulvieang@eras twaiicadd i ndlf vi Jual® neheditea) stated

wales within that range. For exanple, description of
a.25 range such as froml to 6 should be considered to
have Throughout this disclosure, certain embodiments may

be disclosed in a range format. It should be understood
that the description in range format 1is merely for
convenience and brevity and should not be construed as an
inflexible limitation 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 & 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 teo 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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specifically disclosed sub-ranges such as from1l to 3,
from1l to 4, froml to 5 from2 to 4, from 2 to 6,
from 3 to 6 etc., as well as individual nunbers
within that range, for exanple, 1 1, 2, 3, 4, 5, and
6. This applies 30 regardless of the breadth of the
range. Detail ed Disclosure of Enbodi nents Exenplary,
non- | i ni tPREEENBBPHERLESBEea0h; Fubgringptsni ng
MBtESeh ) HaY | naoﬁdmgﬁmngr 0BRLLL EReh Os adher g gtrﬂﬁf el
will now bé disclosed. 5 The pin conprises a shaft
alllsaniingg matengal udiavdlngaxadhesidestratorend: awl &o adhere

roxi mal. .end. The pin.al so conprises first tapered
the%@rot“i Sriidi 388%@& 8ﬁse?]1_°§r?&-t udinal axis of the shaft.
Thahd pih cRRE6 RO IO fapersidd AN Bondit¥dinal axis,

circunference to a second smaller circunference in 10
a & sfiale @ibritdbvibr BreREnpt ofNfal Ehe G e sshagemprhees
£ Lse per A :
B e R
of bdtaveenafai d fllrsst fitapetegepent ipn-tainth saadepsoXimal a
£ e%d..Thzwégcond tqpered ortion ﬁipers,fron1 third .
XSS SHTFFEREETNS & Srfhl PErORS FBAMER C] § rin
a dardictechi eBwhewaithet Peodistal Rd ooftHhe st .The pin
Advant ageously, in use, the taper angle of the first
mavt #hletedCpepPrion el asordt daphgedapgerr ot eddbprised on

: 'the]:c’lef t&c?ﬁ?arfdggﬁrst igfh%thel e&‘?%ffarbteit%l |e§§1 i ?IQI%% téirst

ux creepi ng 20 past the second tapered por
tapAdednpagedvsl yndmebed alroxd@dp cod .Crial defcond tapered

ubstantially_prevented from,occurring on the shaft
POf?}%OPhetﬁﬁ%soe{égﬂ!a fhet 1173t CLAREREG TR oFP Pn ife-ler

fou@ﬁHOQEEEﬁhfeEQﬁch@nCQ”Bﬁ&%%§i%ntQB&%IE@R@&?%ié#%?iéHH

di sposed on the |ongitudinal axis of the shaft
of peewebAfSaid first tapered portion and said distal

engdvgﬁgagghﬁgl&?pﬁgegsger%k%nt%%%%r%A&Tgn&}fgﬁér%irst
tapered portion relative to the taper angle of the second
tapered portion at least partially inhibigs 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 1ongitudinal axis of the shaft

between said first tapered portion and said distal end.

" The third tapered ©portion 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

tapered portion and the second tapered portion.

3
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circunference to a sixth smaller circunference. In one
enbodi nent, the third tapered portion tapers in a
direction toward the proxi mal end of the shaft. 30
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

t aperled pore i orpdineret secomel tlper edopprifon. & |Hourth

1 L.D4C e . h _qt r.ed
0% SUDOULIEDL, MD8oRLBar QU255 B Qg EAEDe une
shaftt between saiid titind tapesesd pportobnarthdsadaid first
first tapered portion. The fourth tagered portion

tapsared fl?‘g?ﬁJaorS- SERRMPIEFR ctAp et ehcROTblan BfgRtH from a

SRS & FOUFSFENGE. to | h ODEgIePROdhIBNL y LDEcEREEE N ce.
tapered portion tapers in a direction toward the

Idi st esviebdfmerie, stz t foThieh stapdired reomt epencapefs in a
he third taper ortiaon . and,th i ght.h

OE:Jirreccutnéf(-”er} etn%vga%cf%fﬁee (ilosgtr?% Gf%%e?gd&%os Pb%@f‘l on may be
the smie.sistione: srioth rente dhecié ftihiedreupé ee@nsertion
of the third tapered portion is | ess than at |east

Bk dthe heelghilst ircumeramee oLt nehei rseurhperepered
R AN 20 ddhend higigh ci rcunference of the second

tapered portion. In one 15 enbodi nent, the second
ci r cuinf eppacemdgfodimerfli,r stheéagarfad portiumhergneheof the

ane, as the fourth.circunference,of the ., second
T SErnereroRor i S EE ST oErah (e 13§68 6ne of the
- fGliRUd Bf QRgee dnddeor t Phedrt aper ed R YohSidreSthd the

than at |east one of the 20 second circunference of
HHES iGistcuirranr ot i Ge airFamd tarrket portion. In one
E q‘&i’?ﬁfeﬁ&”% fsé&%égﬁ%ﬂ%oféﬁéep LD, £T08: LARSL o g
angles of ‘the first and second tapere portions na :
poettilen shsethe didriereat then tmecenbodroenterence of the
second tapered portion.

In one embodiment, the sixth circumference of the
third tapered portion is less thén 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°; abeout 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
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the taper angle of the second tapered portion is |ess
25 than the taper angle of the first tapered portion.
In one enbodi nent, the taper angle of the second
tapered portion is in the range selected fromthe
group consisting of about 0.5 to about 40'; about
0.5 to about 35; about 0.5 to about 300; about 0.5
abowt aholt @3yt 30° abowbduts' 48T atloutt 20/3° dlooabo®ts5'40°;
to about 15'; about 0.5 to abgut 100 ; about 0.5* to
abeipout” O At 4°75ando abyugh @it t208PO”bodt- | to
abo ; - to 0 t 2F . abau
40'?ﬁaﬁ%gabgﬁgggﬁ%Fggéb05$Q53¥ﬂ#%poﬁgggﬁbéﬁ$n%%fi ?EESt
tapaped poghkéoaf itsheiritisé rhaper esklpartadontdan i thé hgroup
range selected fromthe group 5 consisti n% of. about
coms 55t 10 abbudlent; Oabouto (B UE 6¥bo@bsF0 L -abotie BbSD
0 apout 40', about. 0.50 about 350Q; _.about 0.50 tQ,.
50 b0apo8bo 0 doutc 0985uTo At Sheet dhdut L. 860Th 7

u 00, _ab .50t 0 t ; .abo 50:t0
by %up'%oo?:oaba%%utg. 30 t oag ggt Oé%a a%ou&tﬁ%‘g}Sgst'o about
0.5 19,800 0abogbohi HOsabeyt 48BuL aBoUt afeBt 195° to

about 600; about 20 to about 600; and about 20 to
ababoutl 05F . abBuena gfhath neBbutt 11€; dissicalt end7 397 tdeapout
may conprise an end portion for providing a wear face
60%t abdvait gifd ticacd @it t4{E; diaboalt dnd® TheabrdtpdOfi oabout
may be non 15 tapered. Adyantageously, the end portion

2° ey aite£de 7t BB PPPELOR the #PAUBY°provi ding a
co c ur is ubj i i nsyse
Thgfl?a%g%ed&%gf?%@%ét'na;h%or(%e%@n%ggr ai s?gﬁc &?’Z may
comp1tis<¢ han shafit polrh iohhd&wprepadiinkmics ,a tweait aperedat 20he

enfOLALS e MBYR00k b | L8 ol {1 g AL, She sha(l byt
tagdhedd. | Baedh€ahabushpperhbednd 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 beﬁwéen 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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viewed in cross-section transverse to the |ongitudina
axis. In other enbodinents, the shaft may be any

shape, 25 such as oval, square or hexagonal etc, when
viewed in a cross-sectional view transverse to the

| ongi tudi nal axis. A proximal end of the shaft,

opposite to the distal end, nay be nounted to a

suppofhe Auppastngapeanspragebe hpnevndetabéngeenchhmber.

upport and the proxi.nmal end to. bias_, 30 the pin_alon
TR Pong e Rar aaia T P d St et onhpuabaehethzidn a
skstab 7. pilf) Hhe SUPpRLliABY GAPELhSE o lsdNd In one
having a chanber. The pins may partially extend into
¢RecdHaRBer tHrougkogimedr | @8ddf 9ff nthel eRips oviawrise a

usi I 0 e [ e fr.oxi

P he o, Pi205ng " fRAGLTSGy BRE MepUatRl S0CEA the
Ul spopsedebetheepintbeanfll ange$lobft hbepichambrd.aThel IElange

f th h . Th b d.t but . th .
Bin o §850 £0; s FenBtRole rg PEGVpREdent ERE PPHEIn
£ op &Py N O Wb ePi HaderohNRobiag fiRERCUNnHBrORBe ?6as force.

enbodi nent, the biasing neans is at |east one
spri ntp PRe afpedinenbodihenpiagisprvagnaaysabtit leash one:

RIE P phoBRIE° skttt TR MU o Mt FRLPH of

thaspimef pdradest oward the flanges of the pins. Oher
enbodi ments nmay coggrise a 15 rubber, nmenbrane backed

by a targereEprrhgdorespsngdheoigsinghreamenbrapelses a

P ASeda by BRESSYN 3ed aidrirdds Afaenbodi mend . piheterbiard
provided a flux inprint~ apparatus for |npr|n?|ng f 1 ux
e eflatgon af sibstpare. OTherféukoidipenhs mpparampsise a

LSS RN
i protisiesha vedfed by pressurised 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
array 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;

: énd

(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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of inprinting flux on a substrate using the fl ux
inprint apparatus. The nethod of inprinting flux
material conprising the steps of: 25 (a) contacting
the array of pins with flux material; and (b)
renoving the array of pins fromthe flux materi al
while at |east sone flux material adheres to at | east
thé&cfviamiagte@ﬁmlad porilieontlnd thpepedspoatdod8 (@) least

depasitin terial on trate n ti
Parttﬁéﬁystb h?a}ﬁ?jﬁ g;?“i%ecﬁleﬁg &Ptﬁ s af%t e%gﬁ;ﬁ& tlfe
flI@d:vat@tpz&%@J@oktl\Mﬁ |l e the tapered portions at | east
- partially inhibit flux creep up the shaft, beyond the

fi e t A1 tperd | oheThemeBnt GORPAGSSt efftivay Step  of
ing Orfmnfgf%ﬁ h%t A oq:fﬁ%%g ns&rd 1MGd e alray of pins

ux ma e depositing may conprise
pre:st&l ngietphﬂ:qmmm nteaw i rtgm;m:c‘sdl uxcesstiered tloe sapihs,

di.stal .en of said o t he subs rat
e Gty KGRI et (97 FE = G T bl He 1 Pins,
ontHRSHd stk R ekaQﬁ%&Hﬁl’Rid by K oI S Srdifteving the

acconmpanyi ng drawings illustrate a discl osed
pinsnfogimeie sndpsferateto explain the principles of the

di scl osed enbodinent. It is to be understood, however,

15 that the drawi ngs are designed for purposes of

i1l ustrati omBxErdfy Deagtek ipetti cas Qf aefawiitigson of the

limts of the invention. FIG |saschemat(§jx5 d
di&"é‘rea REFOBPARYSN dar HTBFANIBei hbl%EHaFﬁ 2 f |pcclose

et NEndeWbfie 206FIED1 2l t endD despeniivel v £showe
erratlc%llagrarrs of Steps | to 4 of a prior art
dlsﬂ&ﬂaaﬁfemb@@pmentingiilya 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 ih a flux imprinting device;

FIGS. 1A to 1D respectively show schematic diagrams
of Steps 1 to 4 of a prior art methed 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

dmprinting 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;

12
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material on a substrate: FIG 1A shows an array of

prior art pins of a flux inprinting device being

imrersed in flux material; FIG 1B shows the prior

art pins loaded 25 with the flux material and

positi oned above a substrate to be inprinted; FIG 1C

shows the prior art pins inprinting flux material on

t he sEB&.r &Ce:shbaws Rl GlasB-wholisw v pr iBstat giichef the
N ved.fromthe substrate after flux

?)%lrlg’rjlftr?% %&'FIG 2A shows a side view of a pin in

accor dance with an eg?odi ment_.of the invention; FElLG.:

‘a

2B sh é(%%P@%eﬁ/ uﬁhéﬂﬁﬁ%%ﬁ %ﬁ%%c%A,aviagFﬁg array

2€ shewpiascloseiwped aw et diastal end of the pin
of FIG 2A; FIG 3 shows a f lux inprint device having

an ar ey, oa the Pipscdbsahosed dit RIG tBA pdnkl 6f Pic. 3
is a close-up of one of the pins of FIG 3 | oaded

wioekletd] Wi tiratfdrixamaterdsl ;4A to 4D respectively show
schematic diagranms of a nethod for inmprinting flux _
mat er F&GSon 4& sbs4l arespeatacvedydahew wichiemazic diagranms

enbadi nent of _the.invention: EI G 10 4A shows the

S dy BehedetPh  HIBETABICE TR AR ERAh: Mne GrkTiFate
1AV eidridifid gyl tirekse@mbddikieat et ethal inbkGti4B: FIG.
shows the pins in accordance with an enbodj nment of,

e SheYSt i dRceitAFaloa®dd W f gk armddaqicendith an

NP ahgve su 0 dnpr i ; ELG

%%%SE&\%%%? he%gi ng?lien gglté’%%gr?té‘e \%I%tlﬁl an lgr&[r%%dsler]?sentm offlUlX
trheernwdnt iKIGJ ngRi showg fihux paberiial arcehdance with an

substrate; and FI 4D shows the pi.ns in accoydanc
B B R E oG e of G Cven i the i deep e e £lux
heeertRe aPubPLEALS cAbleGbblveX a MRIHIHHAAG 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 1in greater 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 1is shown a pin in
accordance with one exemplary embodiment of the invention.
The pin 50 comprises a longitudinal body in the form of
shaft 32 having a proximal end section 54 and a distal

end section 56. The shaft 52 is circular when viewed in

.13
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20 Best Mbde Non-limiting exanples of the invention,
i ncluding the best node, and a conparative exanple
will be further described in greater detail by
reference to specific 25 exanples, which should not be
construed as in any way |limting the scope of the
invention. Referring to FIG 2A there is shown a _pin
Crq%s SEchtARNEE Wi bnRY ex8fpl Y BABBdiIGfertidf 2Re A
loddMaMin.  aH1e PisB S5@sCOBRLAeSH | Nght uﬁsnaéx@@ﬁalng
in the formof 30 shaft 52 having a proxi mal end
thigeuh dméstafd i stal end section 56. The shaft 52
|s rcular en viewed in_.,13 cross section .as Shom{%

Rl 3 W BTG 2BITASY SrgSEGa oat

| foﬁrhO\Mf byabéﬁéd58p@ﬁ(ﬁﬁcﬁlﬂl rgp  taeugh st h§1§ﬂ9@§éd52beﬂ_th@en

pin 50 conprises a first tapered portion in the

dls'ft@rlm%dt%&fé%w pof t o® BBOKhARL] &Nl W%éw the

‘shék§t§§ en?hée%g %Qe@6 Qﬁpxé§aka§§gssﬁ%t'oﬂd?ﬁe&%lon

shaft 52. he Capered portion tapers in
towﬁndxﬁthgl powrimal heepdoxismitiend s&6ti dmomb fa onfarst

, rs circ rence 60C tq a second smalle
AR G0 L0°THeN g S0 Lats 6 gt wance 60B.
TheS @GN G0 INYLERYP IR I dhend Adpofed anerehPoid | e

60 that is disposed between the proxinmal end section
fomy hdteppes@drpdEipon 608.tRfe it agéspdspdr biediwegl the
S a op,ta d tio
org@REE BT aR oB e Y o e st epBtufll ¥ Olmme
tapeireclmperencs 66@. thyeeys n i) al seieeapibaestawahilr dthe

ered porti.on whi ch can be seen in Fig. 2B. The
aisigh &%ﬁ@ﬁ&&%éﬁt TGy £ 440 SRR A% e B QUi etecke T
ci PeReIF SHeeWRd sloBOM

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 thaﬁ 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 comprises 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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an end view than the circunference of the tapered 20
portions 60 and 68. The third tapered portion 74

tapers in a direction toward the tapered portion 68
from circunference 74A to 74B. The pin 50 al so
conprises a fourth tapered portion 75, which can be
seen in Fig. 2C. The fourth tapered 25 portion 75

t aper@d pla d% d& Mie Swarfd iHa ¢ Kivtd dagerleg-he to form
B Lo LHLam o) regt epgncenaShcta) 745 (e (diddhinent
tapered portion 74 al3o includes a wear portion in
itshestainlefsarstend polti whdibld The emdtegorthagn 76 icsther

rovj.ded at the end face of the distal,L end 30 section
A et s R St 1D SIS i P Ll b O e (Al

R WReNd R HFRrnAGER didgley .sHARE iengrilgor tison 76
increases the working live of the pin. 14 The pin 50
i s magEwyring mayy WutFER. a2Fathereoiposhervihars fiperged
in Eiq. . e netal Jn.t.his odjinent_,. 1S ;
srégwgloéf;s es eel%éslt;glshorgl:[}‘a{cjzll bgéar&rchc)Ji%éld t'hat %nn@otthheér regren
apnrediimentss , td hehei déstay kadrade-thiybrpl B&1 Nng Timel teerlarged
metal _5 1in nmould to formthe shape shaow in _Fig., 2A. .
REMer @I%@?_‘% oCJF?@lYZCS?ﬂEFetpg §ﬁ8ﬁﬁe§na@alglsgé@ this
par8W Qf arh@nodtidlen@NS S @Gl QRpRE AN B E JHRJIgY and 68.
approximate to the distal end section 56. The enl arged
vi ewhsf &G baCsekpardy Bimws2€he thapdraabzewy)| asgle A of

his 10 particul.ar aodi ment of .the tapered portiQn
g dapeesd bREYIRh BY e el g haSc I A hisd e
cnghe Aagleredh@drapenedoQor tinnt 88 s dtdlgfrart b ddienent,
t apered andql e B of the tapered portion 60. In this .
ther t5RAET eABBYEnBntLS {hevhper Efcat@Rergd sangle B is

ol e et n - By 5 ; [ j .
3\(4‘\/3\5,{1? cﬁhgrggggg%r%pgrgy?hgﬁghaér ole%g\%g:la;g?a%eﬁég%%of t leows°
dShaftted? ¢ Ghe nahadtan®? erdsof Ot he 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 1s thought that
fluk material, Dbeing 1liquid or quasi-liquid, 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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circunference 60B is 0.16; dianeter of the
circunference 60Cis 0.23 mm and di aneter of the
circunference 74Ais 0.16 mm 20 The flux materi al
has an i nherent stickiness or tackiness which results
in the flux adhering to the tapered portion 68. The
shape of the flux on the pins is determ ned bi its

&

to Sac*éhfﬁen%arlr%elf orcd@s g egeniceasanfe tf@é’{ﬁbé?t rit@mit or
ur. j tPQF; by
inh %ggtr fﬁ%xf &?ug rcf-ﬁca\@' ulﬁ%atr%rl al”,” 'bei ng

Ilqmajtmpqnaﬁipbmqmqu\M$8 Gmstablmygzizmapkevsﬂat@
shape b¥ nEV|ng to or sgieadln over a soli i.on
chapeids FRTFERERE G %ce AR9 gy o 1 ARALFIFEER t§ i 58

w1ﬂHtﬂh(?é%c@W&éM&f@f@n&@QShhﬁlﬁQeﬁglge%oéﬂﬂﬁﬁdﬂ|énergy
Sprea out al ong the coni cal surfacé of tapere

Thepoiffﬁﬂ@hl% t anGERi eﬁfe &g !t@m‘snﬁqﬂ Tt af€ eperidye
tap% cp ! AR e%as ce6s|8ta{ \?\Cn%]r W']!;ahc | tS’f Cl"tc’ﬁlge in

Ci'T Cumerence. suc , t'o reta
surfflage dibet@panes ﬁﬂm tap@ﬁédCisU@lfﬁE%Bel’Eﬁé aamcﬁi BBer=gyng
limt or _inhibit flux creep toward the proximl ends

1 ts5 donpiduddperied ot Hnd T8 60) 1 Ry: ZEGUiAE A
oppEhangl ngwdacemenergy o P uonal Ludi naln s 56

l'arger circunferen h ger surface
suxéﬁeﬁgwnéﬂﬁyrxﬂeimnme@ngﬂengfthhelpagetadlp@ﬂtﬁ@nSG@B
ortion s a different r

68 d
The h&ﬁgﬁﬁe |Hr%§ﬁ§fa@@egﬁgrggrgnggﬁ%r?%péF %ﬁﬁfacesas

opp@;@e@nd:cﬁgtﬁéoﬂgakbﬁfs duongiddidimatg@xbs 28peBecauss e
t.aper an%?es are in 10 opposite dlrectlons an
60 at ESBHCBRENGOY s ik EE et @nEEGFPI betongedhe

tap%%%ﬁgy‘EﬁrFEE%LES@EE?¥5§é5%%§8 tTeth To THE Sealcd:
Accsudfiagd yenetlyy omotfdfer edrsatddcey the combination of
the second tapered portion 60 and the first tapered
portion 68, achieves an advantageous effect in that the
flux material 88 that 1is deposited thereon, and any
residual flux material.BS 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 fiux 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 comprises a plurality of
pin conduits for allowing the pins 50 to be located
therein. The pins 50 are each biased by a set of springs
86 in the direction of arrow 85. The springs 86 allow
the pins 50 to be subjected to a compressive force during

loading of the flux and during imprinting. The springs
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‘ con UI

60 limts the tendency for the flux to creep beyond
the 15 tapered portion 68 towards tapered surface 60.
Accordingly, the profile created by the conbinati on 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

86nyaloep r eBRBLEI THa@FEREr P4l BTHn5Phd i @erfoRdsosd-he
?;Rt%t&%s %'fn g%o’su(}%%%e%m nt%q é—isj " eeeﬁ?LLB? .‘Ltl 88 is

st "tapere ort t owar e prOX| ends 54
t@fbbh&m@ﬁmhﬂaﬂ Referring nowto FIG 3, there is

shown_a fl_ux rint device 80. The fl.u r

vt Balat s iR Aess e Somatariae 88 A diotal
eheussmgo§2ther PIRUMNEA Ng Rd SURRQNH Nehabe abkayhef distal
pi ns . The proximal ends 54 of the pins 10 are

7 emduﬁtee:dtmnt 1$i6n pafocrhaiﬂgierbyszl:hﬁ ﬁafeerm% PHIUSIh@EBEnables

|n QUSH N S p f
B R T R S
athefiementTher pkagh5G %Ra@@cﬁabjlaﬁ_&dit@s acs@tsBfr of the
springs 86 in the direction_of arrow 85. The sq&énq&é
ressi

dgepadetowett hélgEnsmaeetoabe 8Hbj SEPRD tiea Rthp

eP%%%?ﬁS%Lb%£?#é?dbgﬂlﬁa Eﬁ%fﬂéﬁif@91QW£lnglux material
- aof pites 5@isoatonkodm 56. the E@ntb@rm0n¢ t hétsumtiddes be

e springs al so enable the array

n whi.ch the fl ux erial 8 to, be i nt ed
Pttt hal o CELEK patiritia WeFT onlok afiegp P
sabefdn?6 20f hpaetnt&Qa theecent Opbrsmaﬁeecﬁ the to the
di stal end section 56 provided by the tapered portion

opgosAall éorcg hedr -igr dFragiask it dfieettareusd fagrdey B of
th%e%%%%regh Ekﬁxﬁﬁﬁnt of such a shape facilitates
r

transfer of "t he opl'et of flux material 88 fromthe

pi N B@fbaran@Onnﬂxndeﬂzﬁ | €avebebehiind shiomwinmgl schematic
d&g%%%%a%f t%é @%&%gu; 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 springs 86.

The pins 50, loaded with the flux material 88 on the
distal ends 56 are then place over a substrate 92 which
has a series of recesses 94 for allowing the deposition
of the flux material 88 as shown in FIG. 4B.

The pins 50 are brought 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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at the distal end 56. Furthernore, it wll be

appreci ated that flux material does not creep up

substantially past the tapered portion 68 due to the

opposing force that is inparted by the tapered angle B

of 15 the tapered portion 60. Referring nowto FIG

4, there is shown a schematic diagramof the various
Sub§ttef|@é;ef 0?2 i apdi fhend fuxnabeeia bl 88odmprdabeds dihereon

e nyel ves | owering of the pins 50 into the
as fﬁhu?)?%rra%efﬁls'[a é@i ‘provided in a flux tray 20 90 such

t hate fidieridigstial pends Bl sar ecd IFES setb | nafiteer fjlmpo:inting,

material 88 as shown in FIG 4A. The flux t i al
thegueesbdve s FAKSr St ldifesi §8 9 e’r° 5@? tfol Tt
tadd®d ‘iiﬂcﬁ'tt&ilor%n%% %& wﬂ%ﬁ dihe pi NSy selgvatipd Spmso.

the fl'ux tray 90. The springs 86 allow the pins to be
Thamf/hlb* emgbe2bal h@8 aﬂﬁye@x@@ﬂ;suqﬂeaefmr epwar@gpabeaygndo the

r|n 86 _,duri the I in r S
flrﬁ& ﬁ%p (ﬁnﬁgrgéon [I%ae Bl'As ,aﬁ%oa%@% %e?ﬁgfjh?%igd
poﬁ’(:&toefleb 88doncHdesHhstalsends mecardE rdign ptiace pdverin

a substrate 92 which_ has a series of recesses 94 for
accgicaliary ¥ Heh dépssiThadingmtof PRevERrtx Raterial sureRP

or \‘T’M@J‘?%@l' 2 EhGodRirr 3‘% p?ﬂs 22 }?af’t{ ogght,d niRe ceRLadso

the Trecesses the s strate 92 as shown in
bevien@ @ fihet dapsyred! pEinisicd0 &ﬂe subsequent |y

e (s ARG (I T o rf P mes 1L

g8 Referrimng Ialgaau cehar t5% FI&E 4Bheafben i BOrirtd NGhe
the residual flux material 88 resides around the first
con iigayartddrpopfi ens” B8aatdrae” diane edgsrietofMmirngnises
16! € ”Q& £E¢A: HEWaldsch
thegéﬁ%ﬁggi d %g?u peré%gportlo 3 tomérgm?%e ©
dis&@domdmi&ﬂékﬁﬂer imprinting. Accordlngly, 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
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portion 60 and the shaft 52. Accordingly, the pinin

accordance with the enbodi nent, prevents materi al

creep 10 or crawl fromoccurring on the shaft 52 of

the pin 50 beyond the first tapered portion 68. As

descri bed above, the |oading of the flux material 88 _

at the distal end 56 of the pin 50 in the

PESYENGUICHRSSEh W Ehe t Shapllp 052 dRape dreptéermitnvsedhe

a n siggual flux material 88 residing at

p}%g&%_l %%ﬁ %eg%léshfg%r i mprinting. Accordingly,

bri dgiyngaegbidiihg f Fixxmateeesl, 88hbetmeen tH@ arvayd ofthe
t occur which_could otherw se result

50 d
B 0006 ALl BFoASEE L Aeopig Rers o b and
tthlé%e%lﬂzbshfréiﬁ Inevel ARPHhLREIONSE | krdhaul €188 at  the

appreci ated that the pins 50 nay be wused to transfer

disttadniandd .uximat eEPaF-BuPPOt Iibepey payl oizempér ithie flux
fé):(:ﬁit dI %nc%%aebl eln% J?ggg{:égga}lﬁ/gggaﬁth§§sslfrl];&c%reep so

mpl ary nmaterials I nclude genom

thaseaﬂmix uﬁgtgs:mmroam ayuphi abireg cohsivitkhtb@across pins
reC|se anpunt

ppr iated t ns 50 ide a
58 f W%rggl t Grﬁ OdF@pc%?‘?Ve]dlYeona’i‘ hgY BuG?PPétlélé’P of
thel ¢elixngasees1 Th TrHavQuisdihie Pro2bl ens 30
associated with prior art pins. In particular, the

p| ns It5®'1|lr1hib|@| tap@rar@revemau hea rcsme thts omagti Filast ions

the t he ta ered 68 after
BB R I e i TRUER e P REcaPRRRgTY, to the
pRirB®nS0slavDi s ofin 18her emant acteep rexdiley shaét F&E2dding
a direction toward the proximl end sectlon 54. By
diveil@sHger Mikhepdepererd ipiond o 406 $ridt Pddhacame of

Bt Tlinedyddges faam ng thege Q%E%%{%d?”dthat all such

modifications and adaptations come within the scope of

the appended claims.
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5 thereby avoid uneven formation of small flux at the
distal ends. The 'tear-drop' shape and size of the
flux formed on the pins reduced and/or inhibits flux
creep so that flux deposition is nmuch nore consistent
across pins 50. The pins 50 therefore provide an even
deposition of 10 the flux _material on the substrate
92. It will be apparent “dR&PSvari ous ot her _
nodi fications and adaptations of the invention wll
be apparent to the person skilled in the art after
1. redﬁipgnthéotOEmkﬁMMﬂ@g df $ekosatemiialhobtvdegarddimgsive
@ t he %PIF qﬁ§co e of .15 the invention and it
Pmpe’i ntended "%rea r o AR TOHE I
adaptatd ansooivey W thidy {helseopesefs, theqappendsesy and
clains. 19 Cains 1 Apin for allowing flux materi al

a Hﬁﬂﬁ%ﬂf%ﬂﬁﬂQHQRPO%ﬂﬁﬁxﬁq|Qﬁ$t@i%ﬁﬁkﬂ%ﬁ herebn, the pin
conpr [ I
dlg?ajﬁgﬂ%fé (%Q?ha (%%%%5%?§h?% t%géir%ﬁaqal

axiendof ahtica dhafst, taberedppmeﬁlmmnhﬁmosedpenlnbeﬁrom a

f.I ngltud|:€ axis_of the sh gg ta ered ortion , -
el RIS (FF s? SEPemiT nce’ in
a ARSI RIHEERHENE § ddk ik éhcr &4t 1191k t&‘!@f@ iferein
proxi mal end of the shaft, wherein the taper angle of
thesdjapgy r@mglap@ﬁe@ap&tﬁmﬁﬁ stepesed pbotian |isagthosen
a nhi_bi, L I shaft in the
forg %{écﬁ%é/ns%f sat&aq%{( En gEn éla}%\ f):lrr?egs elai aldj

shafit MnmmneLdﬂnyuﬁmdﬂlur S&A&B@ﬁﬁﬂﬂhﬁﬂekﬁﬁiportlon
di sposed on the |longitudinal axis of the shaft
between said first tapered portion and the proxinma

2. endy difie 2eCANd AP REE1RAR 10N cdiRad i rom a third
circunference to a fourth smaller

a second tapered 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

clircumference in a direction toward the distal end of the

shaft,

3. A pin according to claim 1, wherein  in wuse, 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 least
partially inhibits material creep on the shaft beyond the

first tapered portion.
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20 circunference in a direction toward the distal end

of the shaft. 3. A pin according to claiml1l, wherein

in use, the taper angle of the first tapered portion

at least 25 partially inhibits material creep on the
shaft in the direction of the proximal end. 4. A pin
according to claim2, wherein in use, the taper angle
of tHe pnlﬁstachbiéi@eg p§pt|<éha4d@| atri véurbh@hecog@rtléa@ig a

aper n l-e [
G Papkafar FERRlon TR R0 e RN A, s
dﬁthsthmftlbetwé@nSSaAdpfﬁraﬁcmmﬁan;d(pdﬁumdn]and said
Q#gt er conprising a third tapered portion disposed

%%e §%hyi tudi nal axis of the shaft between said

first tapered portion and said distal end. 5 6. A pin
according to claim5, wherein the third tapered
@0rtﬂbn£ﬁape@§qﬁﬁﬂﬁm§fﬂithéEﬁ@unﬁerewb@reéna thextihird

IIe irec t he .

SRS SRS TR e oo =T T L lBEpirRgnes o
szdzaﬂm Gma\Mlelrel it den S xdice ciimcuaf efaree: afn t hewhkidr dche
tapered portion is less than the second circunference
Bretimek isnd tapdteddtti on. 15 8. A pin according to
claim®6, wherein the first circunference of the first
tapered portion is greater than the fifth

Toi rc&hfeﬂenc@cabrﬁﬁagthtpd CépémedSporwhenein9.tMepi$ixth

acco erei,n the E 20

A i araie® of The' HPEE hricas pRPEF o0 45 e Garihan
2 ddendowidogicder encad thestsecgiwkdanaiadion. -
portion.

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 c¢laim 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 porticns are different.

12. A pin according to claim 2, wherein the faper angle

" of the second tapered portion is less than the taper

angle of the first tapered portion.
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10. A pin according to claim2, wherein the taper
angles of the first and second tapered portions are
the sane. 25 11. A pin according to claim2, wherein
the taper angles of the first and second tapered
portions are different. 12. A pin according to claim
2, wherein the taper angle 30 of the second tapered
13. poi“t PR iaCqaskinhai t hbaiBpér WAREEANofthehd apieisangle
of UARETEdo0a! kaBe 2l Tor o@tﬁgcwd& 9 LangkaldBizcted

wherei n the taper an e second tapered portion
frohS dhet l@@oﬁl@ng@OIS@i@'@iﬁg 4 oEbble gy mm €eNsibehitngs of;
about 0.5* to about 40'; about 0.5 to about 35';
aboaboul. . 3o t ababbut3530* al':a:bnutOSS‘O.Eb tiboabout0°25'gbout
about 0.5* to about 20'; about 0.5 to  about 150
0.5abbat abosy £26° ab@@PUIO*O Bbder PBY- t4° abcﬂhous: 5% to

abofedSet 4Bout 905 BorPYub Lf- abBae a0B: S arid o inipes
abo&g @b%"t L5c9 a}]ogujc“’ 4‘# P Q}?g}ggorldl ng, t%ape g‘ portabout

rein the taper an e first o
1.5PStbnabBatr ange §§b@%t ed by apduie arouRneeRHait Ny afo
about 0.50 to about 60'; about 0.5 to about 50%*;
aboaboft. 0. 50 to about 400; about 15 0.5 to about 35';
about 0.5' to about 300; about 0.50 to about 250;
about 0.50 to about 200; about 0.50 to about 150;
14. abﬂuFlg 20 2 ARQUL 1055 5 AROYE dparetf @H@u%a er angle
about 0. 750 to about 600; abolUt 1*¥ fo about 6 %gut
of the forabowtaded apoutidh tigs abouttiB00rannd a:t@dlﬁctmi
to 20 about 5'. 15. A pin according tq claiml, o.
frofndihe nIEREL| SBFLSREPY ofof haPprh dorpr i ks 2ROWEar 60°;

' aboggr%t%ﬁ Q: aeoggd Bagea%out 0.5° to about 40°; about

0.5° to about 35°% about 0.5° te 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°.

\a

15. A pin according to claim 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.

substrate, the flux imprint apparatus comprising:

22

~17. A flux imprint apparatus for imprinting flux on a
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the distal end. 25 16. A pin according to claimb5,

wherein the first tapered portion, the second tapered

portion and the third tapered portion form an

integral structure with the shaft. 30 17. A flux

i mprint apparatus for inprinting flux on a substrate,

the flux inprint apparatus conprising: 22 a support;

and ah SHRREC B Pits nounted to the support, wherein

each L.d.pi ri ; shaft Vi o3

| ongi ud?%ggyéigé,%g%gigﬁa n%%% gﬁb gﬁgréﬁgﬁgFﬁgndwgereln

apposi bé t csdhd dipdthal eodppanses: firest shpéted having a

portjon, . disposed on the longitudinal is of the ,

GG AL | et for Ehoit np&fichg *Ffonra PFPEimal end

?ﬁm@@r@@cehbo B stSAcKh snahlel GGt 5806841 Bodtion
irection toward the proximl end of the shaft. 1

digsposdd wen nphient lappatadiBadccardd ngf o Wisai mheft, the
er , ' ri_.ses . eco

SORORLT G020 RePhES, SAER, TR S SO PR s o

dwieenssail deki rstrdapeseth@or ihom addrebeipnoxdiowdrd the
end,, 15 the second tapered portion tapering froma

Hqﬁ}?H“a]ci‘?%rﬁ%r@Fﬁ:eSE}i%f%' fourth smaller circunference
ina direction toward the distal end of the shaft.

19. A flux inprint apparatus according to claim17,

12D wher dilm=i nimpeintheapppeatanglaceirdirg f irest claim 17,

tapered portion at,least partially inhibits flux

" |r""gre“"3p”bnetar‘fé1 Oaf %’h?n RHS di FERI 6T Br & hESHPoXI mifPered
ki o). dAspbBedaceny ding tlonchi&iudihd,l Wiel€i Bfi tiuseshaft
the 25 taper angle of the first tapered portion

hediwagnyesal t Rerst 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.

19. A flux imprint apparatus according to claim 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 claim 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 adhesion of the flux beyond the first

tapered portion.

21. A flux imprint apparatus according to c¢laim 17,

further comprising biaéing means disposed between the

support and the proximal ends of said array of pin shafts.
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taper angle of the second tapered portion at |east
partially inhibits adhesion of the flux beyond the
first tapered portion. 30 21. A flux inprint
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 22. A
22.f 1 uR | Fpukntirgpparat apracestdi ngceoréiag mt2l, claber el
he _bi.asin ns._is at .l east ,one.spring. 23. A flux
ey L BT s eeer diha d Sk e 2o S er ei n
each of the pins further conprise a third tapered
portion di sposed on the longitudinal_ axis of the shaft

23 -pefwebhuZai TRt t3RRA bor GG %ate drsear 17,

whe§dn e2%h Af e IR N ARRAT aldhs, ACEOTAI g 49 Sl @l By
23, 10 wherein the third tapered portion tapers from a

porftibnh dispesed ependeid olangikodisadl laerlci oLurher exuelt
in a direction toward fhe proximal, end., 25. A _fl ux

betimgsp ﬁ?lgp?&r‘fg’ttuga&?&@ g 6 e 124 ¢ d%sg‘?ﬂ%ereé‘.dn-
the fifth circunference of the third tapered portion
is less than the first circunference of the first

24.t aper E4uBoriMRRLN D6 ADRFNARUY mBCicRr dpyar &fusclaim 23,

zor di . i 2 rein quqgj .
Whe%%?@u%?%?ekggﬁ%? ?%%§¥??s ﬁgﬁ¥§%dt5€§?§ion 'S ?hglfth
cirsandeasenicike ftour bh sixtchinf smshter ofciheumBecemde in a

. tapered portion, 27. A.flyx inprint apparatus
dirgEEaPdi i PG G ItRPTPES A 138 ebei n the taper angl es of
the first and second tapered portions are the sane.
28. A flux inprint apparatus according to claim 18,
25.wha&r ef hukhelmppert amfiresradfus hackiorsiingndtsecohdin 24,

whekéﬁﬁreghe30ff¥%ﬁi‘%E%éﬂﬁ%é?éﬂ%%!e%%~ the third tapered

portion 1is less than the first circumference of the

first tapered portion.

26. A flux imprint apparatus according to claim 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 according to claim 18,

wherein the taper angles of the first and second tapered

portions are different.
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24 29. A flux inprint apparatus according to claim 18,
wherein the taper angle of the second tapered portion
is less than the taper angle of the first tapered
portion. 5 30. A flux inprint apparatus according to
claim 18, wherein the taper angle of the second
tapered portion is in the range selected fromthe
2§r-oup cégﬁﬁist%rﬁ@rbﬁtamar@t@ t&pmﬁnmoto apbaim 18,

B ir) ARouhees ~2T0 of Enel SeBBit Al ™ P 10

1@s5 thara kot t’la,'i)e,r abaite 5’ tHeo ﬁi]bm.tt tEHPsredaittion.
0.5 to about 50 about 0.75' to about 40'; about |
to about 400; about 1.5 to about 40'; about 2' to

3goouly 4005 and,abeut é@aﬁ?@Utac'i;Qarcﬂi%éltoA Eldxm 18,

i nprint apparatus according to claim17, ~ wherein the
vhggerd nadice tofpaheangist of apbeed egond dmoered pattaon is

.range sel ted [ om 0 caonsi.stin f +2 qQut
15748 & GO o fr kRl RR, (s s R o aput
ot. ge %O%o‘ﬂﬁ 14Oa‘b°lé§3oQ1t5QJ 1o ahoulp, 3R 3@6b0lgbc911_500t9° to
about 20 300 ; about 0.5 to about 250; about 0.5' to

adbattt ROQ; awbout 00550tbo aAhait 15°; about 0.5° t® about
about 100; about 0.5 to about 5'; about 0..750 to
28Bputab@lit AbbUt to0 glwutabaddf; 6@boudbolit 5°. t&' atgut 10°;

about 600; about 20 to about 600; and about 2' to .
agpglt 05" ES gbouk ﬁluxabﬁBFlﬁt75pp5@a?9§u5069rd|%ﬁoFB 1

| 7, t t f, t h
Bombtibe 4 Vet o PortTan &0 EREEnd O acaPsht Re. oot
488d. aﬁgsgéo%ﬁ\£$FBb|%§§¢@t apparatus according to

cla i m erein t irst tapered portion, the
second tapered 25 portion and the third tapered

ortlon orm an integral
R fi fhpr{htggapparatus according to c¢laim 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 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°.

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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structure with the shaft. 34. A 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
| ongi tudi nal axis, a distal end and a proxi mal end
opposite to the distal end; and a first tapered
ponidrn omndi $pesethiord t hepkordi tiuditniain akosm1@nofintegral
shaft, the tapere rtion tapering froma first
St%ﬁ%%ﬁmﬁé?gﬁbgg¥%E%“@ﬁbond smal ler circunference in a
direction toward the proxi mal end of the shaft; the

met hod conprising the steps of: (a) contacting the
34.ar Paymethefnefni PRPFEOkIRGt dflivaf ; usiBg(®) Eo&HBvi Hepx Het
r of .pi NS Lk the f mat er. i,al I asf .
ped e BB bR LT ol BP pl e 8edt PRI Bins
moufritiest ttapertéek pardripmriof tWleendins; eanth ( Qf degisd t ipins
flyx material on substrate by, coptacting the djstal
COMPTdS S5F FhegB?EE_gﬁVFHQ éhb%??%%%?gl%®138¥%ﬁ'né&r%kﬁtal
end@GERI H Nord:0ikd Al é‘i‘l&%p%ﬁéﬁﬂ@éntbh%h%t B sh) ERRLAGH %

_the array of pins with ux material conprises '
firsgserapeied hecatiay of sposed mo the floowltddniad! apbs
A hod cording to clam34, wherein the step
of g%e dsélg%?l:‘t i Eggcgr‘-ﬁg’fe ir%éjsopporretslscfnngt%%%rlpril%s%Eﬁ{no % hfélrSt
cirsubSeranee 83. A neidwadi aceendieig tOrelirEBr34ce in a
. Wherein the nethod further conprises the step of
ALreERBPPng T PHETHi NS r G HEN2 B0 AdhsPfat BDe3gshal§1 uxthe
me tIBLe Hodlor 148RASikhed oA gyhstrate by a method as
claimed’in claim34. 26 39. A pin according to claim
5, (Rur rhetactipgi $iheg axrafyowrtt ipitaperi¢d g emterial;
dlﬁgqse%e%%vﬁg% l%%%lt%%&%@ %&!Spins 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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of the shaft between said first tapered portion and
said 5 third tapered portion. 40. A pin according to
claim 39, wherein the fourth tapered portion tapers

~froma seventh circunference to an eighth smaller

circunference in a direction toward the 10 distal end
of the shaft. 27

39. A pin according to claim 5, further comprising a
fourth tapered portion disposed on the longitudinal axis
of the shaft between said first tapered portion and said

third tapered portion.

40. A pin according to claim 39, wherein the fourth
tapered portion tapers from a seventh circumference to an
eighth smaller circumference in a direction toward the

distal end of the shaft.

27




