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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 sem conductor

. devices, it is often necessary to connect nultiple
conponents of the 10 sem conduct or devi ce together
wiith an el ectringalaor 10eRHSIRREIGE QBEE{QN, SO that an
el ectrical connection can be formed therebetween in
use. The conductive connector may be fornmed using bal
grid array (BGA) tec i nvol ves depositing
15 sol der balls ontoﬁgeéﬁgg? gfi&f an el ectronic
conpﬁnfnpre§hetsmhdentbahl@e&beaaumfxﬁkatddaﬁﬂﬂgkﬁéfﬁbr'

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. Current
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 e "Sond 6P IR SRR LR, BAT, 2 Fiha sal1
gxﬁ,d81a6r143§k BRI ) ha@ehhheogwadmr&raggn%iégﬁoaépd&t%g
ess of f lux material onto the substrate. An
Sozgggsgﬁﬁ:q|qnnggnﬁqq§qq@te of an electronlc component .

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  is -neceSSary_ to also deposit a flux
material on the substﬁate go that the solder balls canA
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

1material 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

‘have the disédvantage of depositing amn excess of flux

material onto the‘substrate. An excess of flux results in .
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1 21 March 2007 flux residue accunul ating on the
substrate after soldering. Excess flux residueZhdarch2007
result in post- soldering cleaning problens. Another
probl em associ ated with excess flux is that 5 sol der
balls may nmerge with nei ghbouring solder balls. This
results jn an uneven_ball size distribution on the

Tlughstret %%us?ﬁﬁuﬁﬁﬁpgﬁﬁgitf”broﬁp€ns_%ﬂbﬁqﬁﬁte after
sotaBeyEHI. Vepxsakder rFhakl ¢aBRAGEOr fayWhigh MRY ERSULLst-
in failure of the sem conductor device. 10
sopdesitpngllyaning srphpemsant for a preci se anount of
flu i al e deposi ted on .the substrate at _
ol BEPEREL  Breb 1o riRitns B0 Rl SRS 18 hbpethet
so$Hewn i llschaant ik rdjeagy 2th 0hed ghBwR ihlgUxs ¢ Tes NbaNg s .
rocess. In 15 the known flux inprinting process, the
ThEFu%eﬁé’tl@_lSi ai" | 30 iPpPY AP efadn tHe S ubst Hatietigmgon the
subbt¥atBPLLALLRG dRH1CSari TR S8V &fs CRIPLASCSoARuctive
array of flux pins 10 which are nounted wthin a
sotfanbérli?. copnertergedwhiiew ofayoneesiltt He ffaklpiesof
O.ih.FIGS. 1A tqQq IDis showmm in FIG 1. 20 Referring
th%osé %EO%§%?%EF YAt he array of flux pins 10 are
Mountedrwi hBi, ai poyeabhgoehanbero:2aCPMREE§ENGmAunt of
housi ng 14, in which reside proximl ends 16 of the
leFnsma%@FlEécht@f bPhie BPRSS10efls BRasEHebysybsrhgEe18at
{ Be@indi on shown by arrow 20 toward the dista
Sogngglgg %?E%% the pins 10. The distal ends 22 of the
pi nBefornieg itnmeEI&s . i nlahetdl ukD patiehéd 24 | shbway a
éG tp.cogt _the distal ends 22 with the flux materi al
scBgmaY)C oHERIBaBt OF & IRV e Wi AHH N 4G dERSEST 1 0B
thé henblux maberigbr 24 syl phecdist aknends 32 icddbea1 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. 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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In step 3 of FIG 1C, the pins 10 are |l owred onto a
substrate 28 in a direction shown by arrow 32 t @1 March 2007
deposit the flux nmaterial 24 thereon. The substrate

.28 includes 2 --------- - ---- ---- 21 March 2007 a

plurality of recesses 30 on which the flux material 24
is to be deposited. In step 4 of FIG 1D, the pins 10
Garel 4 ddse P f renseadrs s8Bsorarveiel ithea fdivedtdtmrial 24
; rr . 5 Referring nowin particular to
%%Wf%ycﬁpo%\g% %e' seen that a flux bridge 24a is

f or mech bettepeeh dheFpé nsipl0ahangikbbilgdue rico #fd e sHEeprom

ver prolonged use of the flux inprinting device. The
%ﬁ%&&ﬁ% 2_&:&&@ A SR T SN S YorTRY Gawl i ng
on theRikiky iwuent odhe surface, eﬁg?gy 19, iPCcan be

cylindrical surface 23 being constant afong the
Seengi thafi nal fawxixs 1iddrhi 24sonst dintrmmd flaeeweaer gfre pins

Xo¥:10) fd X spread oqut_ al ong the cylindrical
12% fsaglide i% %hge ag i g\iélxeqclﬁﬁelpb??‘ﬁerﬁ Ff%%i%ﬁ??écélsgné’lfgythe
fafuxt Hepkl ntraper dewtitace 25 increases with its .

circunference along the |ongitudinal axis 21 and
encod&geSMER NG s e Fadhires fe | &Hggr creeping or
CERAUFGLIA COfhe ThenadRlmy aLhon t8f ddXQPeide BHi%yy of
after “successive dipping in flux material, results n
thige tlhgndzdcaht esnfald t23dibeine crespan t hkelong the
af.ts of the_pins in direction toward the
l%?l JndinatacaBoty Ppi hs WS AT barten ® f ISBETIY
c@h%%ﬁ'ﬂﬂuffﬂstﬁféﬁb"oth%ﬂﬂﬁdnﬁﬂ@ncgiiﬁhglcﬁﬂ|@Q&%ace
24a results in an uneven deposition of the flux

23at 9| AchisyoncgRélibEivgpstThe e SEEfaseshonarey a9f owhe

t?%gkﬂ%ﬁéﬁiigifg\EHEEQQEeBr%mﬁﬂnfﬁghcikgém%éggﬂcgsalong
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 defective. soldering. This phenomena is

5
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a reduced anount of flux that is adhered on the distal

end 22 because the bulk of the flux is ~pulled 2uplare2007

pin shaft. The reduced amount of flux deposited on the
30 distal end 22 results in a reduced anount of fl ux
bei ng deposited on the substrate. This causes an
unequal anount of flux deposition on the substrate

PasfhiEn vy resereunfedef #BFhve.a sof deki ngavibigs a  low

; haen [ e 21 March 2007
vlpartlocgﬁlarly%rbnounced when a flux having a | ow
Vi Seosindirgl wseid: wocht dvaglry, adtamoade b apbodiments
vant age ,if enbodi nents . of the invention provided
of q}% WY RBUIRE D R HICh fRakd anefFdrater at
lete UndMicrHie t hendi sadvapbages ordesaid begi 8b@yYentages
Summar According to a first aspect of the invention,
degqyghed Bpdve.provided a pin for allowing flux material
havi ng adhesi ve properties to adhere thereon, the pin
conprising: a shaft having a longitudinal axis, a
di stal end and a proxiSmimzeng opposite to the distal
end; and .a first tapered portion disposed on the
|o%gﬁct°&a%% €35 oE E5ht aPRECE NS thend i, there
is PREbkQReHAPE! Ity T R @ a1flihhgCl FEUN EREPERILP. dhaving

second smaller circunference in a direction toward

~adhejsd visr priopeirtdeg dfo tadthestrafithendvar.eitrhe tihin taperrising:

angl e, of.,sai d .first .tapered portion is chosen . for. at
[ eds PRAEE, PR i TG HRL Py oh GhT L A0 and

a paleafitmalln ehlde ofipoatitteot Oftteaidd Sp=axigml; enth I n one
enmbodi nment of the first aspect, the pin_conprises

Se Cortd FEap ABE 6} BT AT SHSRPISIL (9T theonggih Hiina
axidXigr ofnbhershalt el wegpesahd JdiStod aPgLEling 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
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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~portion disposed on the longitudin
S hafaxingle erbermeb Ppidrd iton thapetisiplf reomdia arfd r st

portion and said proxi mal end, the second tapered
portion 25 tapering froma third circunference £&March 2007
fourth smaller circunference in a direction toward
the distal end of the shaft. Advantageously, in use,-
the taper angle of the first tapered portion relative

er angle of the second 30 tapered portion

t t {
a? |27§% g‘g%?if?%‘?%ﬂ nhi Bt e Hthesi OFES® t HeF nat@Fdwt  is

'éﬁbéf&hﬁﬁ&PEfyb@@%@%@e@oHﬁ&ﬁ@-océu%%i&?rgﬂlZggg shaft of

Advant ageou material creep or craw is

Sup s EmtPayend prles ebit et frapsoed weinipron the shaft of

t he pj on first tapered portion.. In one _.

enbo |€re%q?/e t %érlp Ié:yailg“'&%r%cﬁvi ggﬁr a pfsh fpgroméjeé]] | Bwi g™ Tor
aetevimy haviengaadhest vey prapestives popeherdes to adhere
t.hereon, the pin conprising: a shaft having a
RGN T R SO Sk end and  a proximal end

ODDOSeitﬁﬁ@tt}b@vmét@'lcﬁ@ﬁt@&%@lf%iﬁé, AR 891 end and
a 10 axis o ﬁ%e
circ to econd. snall er circunference i,

i 1 oct | oA Towei P 15 Bt oxi bl CLFRP A (FHb Gfar fongH udinal
ashiey ebfi the tapeft,anghe ehpehed igstt iRPerePepORgi @Rom a

is in the range selected fromthe group consisting of
ol CHECGLE i @Ot B80SCAPEE GMediesedimenaiference in

P! 81LAECRLHOW A L ehibalpr MDY, 2Abeshye OPERLEES ang
to adhere thereon, the pi'n conprising: a shaft having
wie gl ttle nehpaxi spgdedicst alhenfli asd taPeaedr pwirtdlon is

SIAIERE L 0eg Lo g and R LLLSL LoBeLs oy
shaf to theytapesed portion tapering froma

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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appar

first circunference to a second snaller circunference

in a direction toward the proxi mal end of the ghafarch 2007
4A 21 March 2007 According to a second aspect of the
invention, there is provided a flux inprint apparatus

for inprinting flux on a substrate, the flux |npr|nt
r|S|ng a-suypport; and 5 an arra

t us éo é
pi ns NOTRT Y ot P he SEPPRRt 2SRREEePA thachnyen apQ, there
$n§r§9ﬂ@éﬁ535fl@xsmﬁﬂfﬂﬁﬁ”%Fbékaﬂdgmkéfugﬁﬁg @% ?%lﬁlux

di stal end and a proxi nal opposite to
FhE %#kﬁ%ﬁ@¢¢stth%pﬁi@ﬁ poprionh apsposeds omomheising:

| ongi t |s of the shaft, the tapered
portlo#ghggérlng roma first circunference to a
SGCOHﬂlSH&karcﬁfr@dﬂEEHQQQﬁtéﬁ td dtheClh@Pp VAl gherein

proxi mal end of the shaft. In one enbo i ment  of
%ghsee &nd SRtéct PiBsch %@m?ﬁéseﬁrnsébonﬁmaﬁbs faving a

daner edpartign di;spose % theg 13 ?rox%mal end

| ongi t udi nal axi's ‘of the sha t Set ween sald
Qﬁﬂﬁﬁxﬁﬁ;ﬁﬂtﬁhﬂ1dm&t&%ueh¢ncam®nl end, the second

t third ci rcunferenc
{oPeI A bt AP N A S AN ol e O s Sodinal
axmmrdfthﬁemsﬂéﬂtenﬂh@fﬂa@@réanﬁértfghﬁggﬁégiﬂg Qo a

hird aspect_ of the invention, there 1is provid
éﬁﬁ%ﬂxf%ﬁCWWﬁﬁW%ﬁq%gt@lax8§§9ﬁ§ émahberlqnnqumference in

2RAYAUUSLURN Mie 1 APRAN o BNd, AR TRY, Gf i ns

nounted to the support, erern of S pi ns
corrprﬂnse:sxe aem:tmdrra_vmmj ahel epgbhddiaBpkca)i ®ach of the

) I d te to the distal
o Y of BRRSED oo o ChbSeddbREoRge. on the

Hdﬂ@$ﬂdd$d@ﬂ 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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axis of the shaft, the tapered portion tapering froma

30 first circunference to a second snall er 21 March 2007

circunference in a direction toward the proximl end

of the shaft; the nethod conprising the steps of: (a)

contacting the array of pins with flux material; 5 21
h 2007 (b) renoving the array of pins fron1the

fl d mat-&FPYE NI t&eat areast $dme PdMst hd romux thst efilam

matedhenesgnite ak h%%%% %QﬁmikﬁS%h%aQﬁﬁ§dFB%%&ﬁ%ﬁ of %@%s
flux mateéeri a

pins; and (c) depositing subs rate
to @W 56@§ﬁtabﬁlﬁgrshetapsmah endsioh blifetpenpios;t had
q%gratg . sai df thod of sajd third aspect, said
astPg lPPux ferfate réft &t tyafie by

coneadﬁlﬂb th@ giBS a1Wehlie bﬁetﬁbr§ﬁngagﬁr%ﬁep%ﬁbb99§t@t
| east partially inhibit creeping of flux towards the
pr éRi raldemethar | af oreidnisbdindemsnsfctthesahdrdt least

som@SPeak, m§RERi19h Eaﬁerg'n%ocgﬁgrhglnaﬁ %%%%ndgt?ﬁ%r%gns

portion di sposed on the Tlongitu
whighaf thbet voest saiabdiedt pgapeirads part leasandpaaidally

. d dt d t t
i B 8h EPPRETAOCHF hRiEy BHEEERS G ORFPKIGHAl FBR- 15

ci pauBher @Rt difehtdi 6 £CEHON thevar & dae i Séa?éh €9 fhe
the - shaft. Definitions The followng words and terns

Pings€QUREEEER $hat¢cory etaperefe preanong dimtiasddon Thee

h f
rongfERAIP T BARERRS PRRC "BrFhinber Ehdcteaoh caltnd
porsnehlandcsanunpeognmeloéna taperedcpnat tapereal pbkveon

| ongi tudi nal axis of a shaft on which the 25
tap?sb%geér%rﬁo td gFipeuBECTTRESt 6P "FPuKEh sppiker

cirdBheétahce alg ¥aRiALEODSn 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 WNo.
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thereof, refer to any substance that aids, induces, or
otherwi se actively participates in fusing, flowhbfarch2007
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 durjing. soldering. Exenplary flux materi al

S Gl sl s iR} FEUT RS Siiant Pt ents M2 60 U1 gAndi@Un ted

dnided Stalas RatentoNo.g7 6 21 March 2007 4, 360, 392,
United States Patent No. 4,342,607, and United States

Pat erfiniNess 45260 8Y6d Wilhessrispeci thed tetrher W sagptheing”
termg "conprising” .and "conprise", and granpmati cal

Y | anPUPHEroor . 2afle SR itk 16 e eeeht R BgEn" are
iorténdiad usd eptadiagesdich dhat; ddmysinol ude dieedd eshich
el ements but also permt inclusion of additional,

Wifrtecithay eleitiitds  Apdidas hetldngntithe Ry malkgoutpermit
1A SO Pl 5 SANCC LA AN, o) G@Ranent s of the

tornmul ati ons typical Ty neans +/'- 6 0f" the stated
val ués norved tlypiehnl | yrhe - tdbmof abbat8t atied thal usntexte of

typically +/- 3%qf the stated val ue, nore typically,
Cﬂyn%eég}ar&%{tltoﬁ’es sf)gt eo‘:‘?f%ﬁ’?}b?n%?/eno%oret?§pi mulgtions,

thpiefaitiRe sialpd wal uess angdreveRemise Ak¥Ri Caldiet/ - more
0.5% of the stated 15 value. Throughout this

- tgid@addut &/ tett avh Endodiabads vadye, baodies dyesedililly ar/-

ol L S be understood..that the,,
j&e?%?i fﬁ?liegﬁgt‘iané%%ngg%%f rrgriol{ies %%?%??l%%’r +éé"n\e/2e?1i gﬁcéthe
saad elor eva 1ye andvehoulodenot yiec£oNgt ked 18s @h 28e stated
inflexible limtation on the scope, of the disclosed
Vfagﬂf&es.a% cEVEPNGIES t h¥PdEsdtypti/on 8f °a refhgBhghsithaged
vR@ueconsi dered to have specifically disclosed all the

possi bl e sub-ranges as well as individual nunerical
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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values within that range. For exanple, description of

a 25 range such as from1 to 6 should be consi dat dthr¢ho2007
have specifically disclosed sub-ranges such as from1l

to 3, fromlto 4, fromlto 5 from2to 4, from?2

to 6, from 3 to 6 etc., as well as individual nunbers
within that range, for exanple, 1, 2, 3, 4, 5, and 6.
Thi s appl PeEaiked Risrlpeuseoptt Rebpdemanhsof t he

r ang@mpf 2%, ML GH- 2907+ 1 ta%$5§h£%é§%%83ﬁ§ of pin for
Enbodi ment s Exenpl ary, non-l'imting enbodinents of a
allgivinfgormatet Dl ngaveter | allhdavirag adipesitie spr operddiesee

ther® adheri t he eogjmﬁll now be di scl osed. 5 The pin
SESThY i"dedd goghgpt ASGHR§S4 " ongi tudi nal axis, a
di gthal pamd cangrd sBEO% Bhla feNthavikg BRI N ABQ LAWY SB8Si s,
a first tapered portion disposed on a |ongitudinal

a dagtal g g afRrogHeat i e8d- t afbeesipostlison camperises

ir i j er seco Tal l.er .
* T arehas PR oA TNt Y RO AL B i
of entk ofhafie. shafite. fThestpi hapeaydalee eIt S8e8s SEeond a

.t .ed ti di sposed on _the ngi t ydi nal_ axi s of,
i RGP FaEREEn Cart 1778rd PBbLeY poFFIBheaRasard
a dprexthAsh eBdardhensependitanecad o@o%hboﬁh%§ﬁgr%h%rng

a' third circunference to a snaller 15 fourtl
maycidlamf epepebse naa ficwd | bapeowdr parieali staspesdd oh

t . Adva eousl I n,,us he taper_angl e .of
thet %@i@dl@gpe%ggpooﬁi }éﬁer e %afﬁ/egfegw?ﬁg‘ tHpE gr’rélsg |
tapetetihposetondantiapet @édppoktimal ahdl east pacbhal k¥pered

[nhibits flux_creeping 20 past the second tapered
POIE&PPi &?.Pe/&c?vaﬁﬁ%eauﬁgfw%%ﬁsamfeéﬁ%ﬁ &© ct agmajlder

fous¥RStanthAklYeREEVEAT 804 LAY 96RUELLAG PHe! Bﬁs%aaf knd
of the pin beyond the first tapered portion. In one

of Bhpodhatht, the pin conprises a third tapered
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.
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portion di sposed on the |ongitudinal axis of the shaft
25 between said first tapered portion and sai d 2l daath 2007
end. The third tapered portion tapers froma fifth
circunference to a sixth smaller circunference. In one
enbodi ment, the third tapered portion tapers in a
direction toward the proximal. end of the shaft. 30
Ther dnmaypriise @pmdimgdred Wect im betomgerigdre tahi riburth

| he . first,tapered rtion. Ther
D N kSIS
shayfar debtposdn 08adad thieds ecgakddapeseth Por bhansa8 P¥irst
March 2007 1n one enbodi nent, the pin conprises a

-potts P dpdsRe o e HisHyitarfsfalfrom a

Rh @ difeunidldn REL {81 dhdi)idifh 30L& A Uhce .

and said first tapered portion. The fourth tapere

Iyoraniep erapsdine ity orhle ¥ gpvdntiapsinec oertdnee ttapears in a
i.ghth smal |l er circunf.erence. .| ne enbaqdi nent, the

Cﬁ&%rc%hlotng%é)rwggd;gﬂ% S taperdd r?r%a%h& FEéditon t owar d

the dihst alix@hd GAfrduieeshaide cfhansd HH1 G REYEIRIERER tion

of the third tapered portion and the eighth

3FCr clrifer SAGE LY He FBdeecapecdd the pdraurdh mépnseed

‘pb*i%i%%”ﬁa I %go%%ee g@i ment, the fifth circunference
Ay

portion is less than at | east

of the ird tapere

" one df tdree EmbstigentunfErencefoh tdhiedumfstrdraperefl the

ortiqn and fhe hird.circunference of .the second
P55 PR oror HoBnd 14 bothfienes. (i Yocth Of the
feirseudieicenge refnddher f itsd £ 2PeF eap®PEli BBrt$ohN@nd the
same as the fourth circunference of the second
thaper ed rpypdegrncen odndhensediomeht aperedsipeaiyion. In one

.e&%@&ﬁﬁgﬁEen%ﬁeogekgﬁdt%2&%% %%Q%B% %%rkh%nff%s%:%épered

an at | éast one o second Cci rcunf eréenc
polréibnr sits t dlper edmpords ohhandoulveh 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




.10

15

20

25

30

fourth circunference of the second tapered portion.

The taper angles of the first and second taper edl March 2007

portions nmay be the sane or different. In one

enbodi nent, the taper angle of the second tapered

portion is less 25 than the taper angle of the first

tapered portion. In one enbodi nent, the taper angle of
abale 4@conrdodtapET acb porcitort 0% isbotilte 1r.éfgeosebent edo®;

fromthe group consisting of about 0.5 to about 40;

-abcyrﬁb& Go5 ewdb AR’/ 889 abeut 87 5te aldeut5730; about

r&)ou?@3 ngg xﬁgnng %eoag'g%) rabgh%]bout ngg st

tapﬁxﬂﬂ porabont 18 4w tithe Ir2dgdheehe2084 ﬂﬂmmﬂthglgroup
about 10 to about 40; about 1.5 to about 40; about 2
cons Hbiol &0: abewt aboat 2 tdbcatio®0°5, abausnd.5° to about

errb di nent, the taper an of the firsy tapered ..
50%ordPgnti 9- |5n the QEH@E gl&%ectaétPUftr oﬁr?%we @r Gipputs 35%7

t 51 boyt o] d
aboqg(gu{)sg n\gabout : 3&6 o atog 5ab8u?a% ésabglﬁbOUt
0. 5’95,to %h%{h: 0y 5t Oa@&?@to 39’ APt 0 51 50 %ﬂt 28:5° to

about "5 to about 20 about 0.5 to about 15 about

abdhtd 10°; a@buhtl@.sab@;ui dbdutt 058podboht AT @o/ JPdut
about 10 60; about 1 to about 60; about 1.50 to about
60°¢0ababsutl® 2ot ebabibutt080; ahodtabobt? 2o tababoutl%. dbout
embodi ment, the distal end of the pin may

2° EgnﬁPPélé‘ £R° enangorPPeh fortpradlawh iy-a wear face at
the, eggef %%o‘%:flé&é?& di sgal cﬁ%@l h‘%%gng)fpogﬁéo J_Ha)fna))[

be non 15 tapere Advant ageous e end portfon na
coniprdrsease tdyed pofeioh fhe pn:nvbyllpgow dichg acentactthe

enYRC A b | 34aPuP) £5he kR oveal] 1L o The, e
tageie shaldvardthQidied1 erhadi MY Hotidieod aRGF ethcrease 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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20 portions may not be integral formed with the shaft

but nmay be attached to the shaft. In one enbod?hifatch 2007
the shaft is circular shape when viewed in

cross-section transverse to the longitudinal- axis. In

ot her enbodi nents, the shaft nmay be any shape, 25 such

as oval, square or hexagonal etc, when viewed in a
croséT@%c$¢mpm¢tvm@wv¢¢mm5ﬂ@¢se hous heg | bagi tgidk nahamber.

Xis.. A haft 0 to the
e a8 BT g P b Raun et ots A rahgdH et Hiyrouah
ddinss MY bein plh@\lle@eqoﬂ%‘ﬂ\@@cﬂl tl'?le SHPPOLsARG .t he rn one
proximal end to bias 30 the pin along the
TRA IR hal t&8 sPraximalr et nOtfomzah@ rims dremarise a

0 2 r r [
iﬁl(r%jslc%g hg\ﬂlgﬁglg%%hqpi‘bgggﬁ?he ﬁ n%e %X/SE E?'lﬁaﬁ%)}%een the
Ehareyes i of ochdiep ohrardret 4 hmﬂﬂghoﬁ tB@rd:leanmér piThéof Bsnge
r ded | t he hou5| on enbodj the .
BTt Ehde® 1o het T FRLE OR3P RS P i, Chprousing
th qﬁmgemaﬂﬁe %@efmr@n@@@h@ewmemﬁcﬁ@r {HhaNgess 0force.
the pins and a wall of the chanber. The flange may be
used %% %tewWWUWolfése grbas dedl mepnhel hasikrpst oone

%H %gft f&eaﬁggﬁ rgﬂﬁgﬁyhgﬁ mhgn rq%r %pg'%5§§ each of
rc I'n one enbodi ne
ﬂhﬁﬁﬂlﬂﬂﬁiaﬁ@ksaprlng In another enbodlnent a spring

' ach of flanges. I n other
enbogb it ert%b%é ne5H§ Lo RBENge BN S|P TARES a

gﬂ%&:eoraﬂ@r&lé P& E NESKE h@ﬁr@h@% thePlAake tQMArd - & oward
flan es of the pins. er enmbodi nents may conprise a

Srerfbridite tHacke Pen drbrqlimespgrs mpiorcomprise a

| ﬁl%%@e melond S TP LA AP S P GRS or a

I none e
mumamhnenapm'athj&sfem bwmnerﬁsms‘eldjmrmt erial on a
substrat e. ) i

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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The flux inprint apparatus conprises a support and an

20 array of the pins nounted to the support. | n2bMarch 2007

enbodi ment, there is also provided a nethod of
~inprinting flux on a substrate using the flux inprint
apparatus. The nmethod of inprinting flux materi al
conprising the steps of: 25 (a) contacting the array
of Apivias twigelvufsllyx ndtidre athe aapetbd penbibng tlte least

pardgler LRt | HTuireredd ot the st e Bryafd®itne

flr@&pQ%@@r@@rbqul@ﬁ the pins; and 30 (c) dep03|t|ng
~ flux nmaterial on a substrate by contacting the distal

enddieof qqﬁéamt@%n FHRP sUPRY r afemprize21ther cstepo7 of

_msé‘}‘é% %%%“% y}"’@;Tfl galtn'%e 1%%%‘9@%%;2913%3'1%1“ | east

partially i Ccréep up't beyond t he
flﬂﬁb tdﬂ@bedtp@@tlnmy Therparitsact ipngsstieg maohe pins,

rise t ste inserting . the arra of ins .
haviigh SPi G TErerTae Torhd CdFas LRy e mpts Gelid Pins,

ontl 9% BULEREaRENS, THRAWSH o yf |dd>hﬁq|%%r e@nlor iR dhe
di stal ends of said pins, ontothe Substrate. The

pingethod Mhy é@bﬁﬁi@éerenDV|ng the pins fromthe
substrate. 10 Brief ‘Description O Draw ngs The
acconpanying drawings illustrate a discl osed
enbodi ment amrdefeDescird pdipnaiof Diewdhigeci pl es of the
di scl osed enbodinent. It is to be understood, however,
15 TRat SEREMBRBNAREs AF /Y HREF gl 4T %‘Eﬁp@se@&fclosed

emb'o'd':&h%hﬁ:atérﬁi‘ QRlYe and RAL1AS A O8l pihiken Aled NSF  the

imts of the invention:
disclosed embodiment. It is 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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FIG 1 is a schematic diagramof a prior art pin

being used in a flux inprinting device; 20 Fl GS21 Mar¢had?007
1D respectively show schematic diagrans of Steps 1 to

4 of a prior art nmethod for inprinting flux material

on a substrate: FIG 1A shows an array of prior art

pins of a flux inprinting device being imersed in

flux Hafer 28 shEwe. alBlokewspt Néepr pdr aadt spieds ehdaddéd the

e ux material and positioned above a
éggsf)ra ee Ek\'be imprinted; FIG 1C shows the prior

art p nprintin ux rmterl n the substrate;

o PFER-; U iR ol GRegie Ty iR AT Ehbven array

bEORhENBi 8HLEY Eal 8scaf &ﬁrrfcbuxzhnprl nting. 30 FIG 2A

shows a side view of a pin in accordance wth an

enbodpagnt 3@f ithe, 'é‘l’@é‘élﬂz)é‘ oFl gnez%ﬁh&i’@ ﬁh@anVFEW 3

of the pin of FIG

loaded2winhr Ehur00@teEL&l; 2C shows a cl ose-up view of

a distal end of the pin of FIG 2A;, FIG 3 shows a.

flux FAEBindAddw i haaspercaivaly a,yhomfsthemptﬁns diagrams

di_scl os 2A, .5 FIG 3Ais cloeu

8 Endaiad ofoF) ER05LTF bGed L Rt Sl | 81 SubStrate

th Gaccdhdae 4D wiagpest | ¥abydshew: seirensld clﬂvaﬁfgaﬁ. FIG.

of a nethod for inprinting flux material on a

4Bpsehare theacesFdsncefw Phnan éﬁbodpﬁ@ﬁtﬁaﬁﬁet heith an
F 4 0 |

%@%@? a%]!gté vm!)?h %Qe Aln‘ﬁb%%lg{q ?é%ﬁé i%l\?@n |on bénn flux

watersed; | FIG. ux4B mahewsaItheFI;ﬁnéBmhmdﬂnﬁrmmwith an

accordance w pbodi nent of the invention being

PBRASH Gt h PF uxtgﬁatéPV%PtéﬂH pBstPFonéaadpdvevath ~flux
BHbst{al eahQ PBsiPPhhBliedhove 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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15 FIG 4C shows the pins in accordance with an

enbodi nent of the invention inprinting flux nma2keMaath 2007

on the substrate, and FIG 4D shows the pins in
accordance with an enbodi ment of the invention being
renoved fromthe substrate after flux inprinting. 20
Best Mode Non-limting exanples of the invention,
Crosgc| IRFINEPT t Ad @@@Wnn&dé thﬁde@dco‘fﬁgﬁrapifvé'lgxarﬁﬂe A
I hur sclLbe great er. det
Lon éggpgﬁbe t%ggge0|$ {%5 %@%@n ﬁ%lg% ouI ngﬁﬁﬂg
thr@@@@lm@edsaafmnsany way I|n1t|ng the scope of the

|n ntiaon. Referring to Fl 2A there i.s shown a
o BT A0 MR o xbipt ar A BREGHI RERELGP ihe the

fortnnV@ﬁt | ©4perdde garrtfé;@] C@EPI LRSS aj 4 ongidiingl b%%éen
in the form of shaft 52 having a proxinmal end
disgadt gl Sechidra i i prowfimebtéod 56ctThe BRabt Zhe
[ cul n.1 h 2007 I 0s
N SRY 7 v M S s T e et
towlacmlgl ttuna na;i:r@ximES esdshewathynl i res 58f16cxrhena| NFirst
h the haft 52. Thecfln 50_conprises a first
ClrFawgﬁgﬁnﬁsrﬁ &n % & mecen o?ﬂ?%%efaEéFEHmﬁéF?PSﬁ 6§98
The! Bab k9 disBosedpbebugen <dishal (aBd-eACLLORIBA 3Rd the
proxi mal end section 54 of the shaft The tapered
forﬁoﬂf(ﬁﬁﬂﬁ¥QQﬂE@§¢1¢na5@|té@tlam dlﬁwW$bdhbepweﬂnn&me

' progggaiecgﬂgrfggtgggm% 1;%(%1 cSLr cu%er ence 60§8t gl 23‘he

econd snal F'er Ci'rc
tap@ﬁmﬂrIpﬁﬁtﬂoxsecﬂmdtta@@@sedlﬁorélQih:tébﬂitﬁl frowaref the
. tapered portion 60 that is disposed between the
dlSEF‘ExFHﬁI SgRtieBcPPoRroR aﬁacwséréa%oﬁpaoﬁoes smRd ler

cirbapeLednparghan 60 tapers in a direction toward the

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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di stal end section 56 fromcircunference 60A to a

smaller 15 circunference 60B. The pin 50 al so 21 March 2007

conprises a third tapered portion 74, which can be

seen in Fig. 2B. The third tapered portion 74 has a

smal l er circunference when viewed from an end view

than the circunference of the tapered 20 portions 60

and @&e Pha BRI i¢ maper &Y pyrniiog Patt apepslajtheato form
i_recgtian rd the ta e rtion, 68 from .

tﬁime S sth%%7%&1 {}’gu}m%Tﬁreg%'%egﬁl at2 ERYS embodiment

circunrerence SO comprises a

ifsoust it bpes edtpernti ont EhouMd CheCateel SERAtI NiFi @ther

2C. The fourth tapered 25 portion 75 tapers in a
SHRCLATESH Sy ohBRIPERE TRYY Bt HPEPeBY PoAELBH P@lfegnjuetal

i Eewplehence rB8R tAc74Bapihenbli £ Fapersd portion 74
al so includes a wear porglon in the formof an end

por t RefeT@inTheowndo FHG.i BC 7ehése providedn agnt ke lemded
f.ace of- the distal _end 30 section 56_.10 prqvi extra.
Hber o4 POF WEArCARa Py SFCCEHE pPR whER | Mifee cbion
appeokdimagky to htheendi Posili 8Ad76ecktnenedsrS thee WehkbRged
[.ive of the pin. 14 21 March 2007 The pin 50 is npade_ |
Bt FEniFIF o fC SheRdlat R fighen faredhprnghefninpnthis

pEir®i cofar TBELBRE LNt NoFht f0hRdL0E or£§o§%ak6|§ﬁﬁ 68.
steel. It should be noted that i n other enbodi ments,
t he pensammybdesemaeiby Hilgaci2g, nbhéehapetrald &@#gle aA of

ld to f h in Fig. 2A. Referri
P8 Eret 2ot pREF 85 < 0Bhoan [4KoER hgadthe: Eapsreinanels »
offi $hal tapdrsacpbenidh 80d the ERYEOPar8PRLOXkMBRhBolOment,

the distal end section 56. The enlarged viewof FIG |
the dapanef angke the isager etdhiidiyl €e | haparsdi@ngle B is

R R R R s v gt I D T
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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the tapered portion 68 is |arger than the tapered

angle B of the tapered portion 60. In this parZi Marcdwr2007

enbodi ment, the tapered angle Ais 4 while the
tapered angle B is 15 3.5. The di nensions (which are
exenplary) are as follows: dianmeter of the shaft 52
is 0.4 mm dianeter of the circunference 60B is 0.16;
towgirgdset e ofl auue i FéuprnafeneacesGmd s thezebym Lignd or
1nth§%e%§honr%% %b%%%@f%%%n%%o;ﬁﬁaﬁsengslg4”n‘ 20 The
[ux nmaterial has an inhere sti cki ness or tackiness
thhH|ﬂﬁﬂﬂﬁ@d|potheohbux&ﬁﬂ&ﬂlrmmtaughezazmuwvmue a

r.t 68. The shape of ux on the pins is .
chalgi b HAE AR | FLoLavt A Tenbhte Krtee e el 15 58
withN@argReMetyiGahrd el £ShHFi ele &r gﬁrYﬁEgoﬁhergy
betng@bound by theory, it is't t hat | ux

Thenpreribivebaltiile | @di dtbe cﬂﬁﬁﬁﬁq qudtlwmllﬁo to the
b Stab h ol Q FOL,

corfEL YR BT L SIS TR B e

suréneeg\ertergist abi lthee ddmetdd wstthfatss 00 sifid a6® along

.. tensil nergy. 30 Elux will spread out along the ,
Lts RPEAL GATPACE GF SBapBrEavstr thén toBCFooRaFavaTe in

opp%gﬂké'bﬁhH@thB%ssurfﬁceopﬁegﬁgﬁ ofathe L@PeEfdnge in
surface 68 increases with its ¢ircunference. As such,
surfacgi eneted itso faegch atend | tixe 18n@itmdical 2887s 58.
to th r rcunf erence and her e I|n1 or
The| HEGSr St BLOET ERLENT e Sed S
oppbapar ed pid i VeskéH8sGR) akch Bd}ré¥3dﬂoﬁa§§r@d surface
[ y along the longitudinal axis 58

hangi ng surface ener
60 ﬁlwl § ?téweg erenileRewnf gpénéé@ HadWnd Q aF EReP shpyaré the
tapsesagy pdheibRl atgye angle af thedanel ed porkian 6fp,

to the tapered portion 68 produces a different rate
Accofdgéhahge ithe sprbfcéeeneregytesh be thaeperad swrifiaoesof

the6osgg<9m§8 t%‘!poel%d 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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its longitudinal axis 58. Because the taper angles are

in 10 opposite directions, an opposing rate of 2hlfageh 2007

in surface energy is fornmed along the |ongitudina

axis 58. The higher surface energy on tapered surface

68 as opposed to the weaker surface energy on tapered

surface 60 limts the tendency for the flux to creep
8§ewéﬁ9t¢man£5taberawqaytbﬁnnmaacﬁ@rae tcapdoggh to the

_céch gee 8¢ thAC%ﬁ%%@Q'syo S;t%oghpor (&ah gegxaihﬁs is

rnatron o 6“second tapere Ion
tblbetlmp@eﬁedd portion 68, achieves an advantageous
effect In_that the flux material 88 that is depasi

t her 8&f; Aftdidhyssoatesi gudtur BRtpadeli 5B égaeﬁdt Héstal
efliSy £Ndsye6,0f Be pPrRs eBncdags s@etpet%@ Eﬁ’ecﬁ?c%@al

beyond the first tapered portion 68 towards the

7 epdoxﬁnahoenaé baopidedebpi hbe50apRatdr ponginowbBoeRhbles

h ' h f
= P SR o B Eopr PRt Tk e SERBRRE. (HARET o mihe

- a@fa@hﬁeﬁ@u%ﬂkbﬁﬁhf@f5Huﬁélﬂgcamﬂt§U§90&&b&®ﬁ§IEﬁfaﬁhe

ins 50. The proxi mal ends 54 of the pins 10 are

aPoakeBa OFt hf hoa” CrakiEk b S7 tmv%. thenopding 582, to a

: hoysi 8 1Of 1R Npa 1
-Sggﬁggégg’fg%ag%s %)ng t eﬁgﬁh@a ﬁ?ﬁ% ocated 30 eria
athertelen dife-gqdi nserx a$€é. each mea-smmy.ea seit ofw1ll be

rin the ectlo w 85. The sprin

SRR aP PP e e 0 o BRLebbibet ety AtlomrEaryed

su@geenayanmg padi BGeOf tAberéd Wpand GUIr isBg due to the.
imprinting. The springs 16 21 Nhrch 2007 86 al so

cepapliedt herger byabf 1pi aursoted eyntBenteperpd angle B of

n f rggaces on which the flux naterial 88

tﬁg EQgégeS E)'pg:r!'t(tggdgafilG. 3Aillustrates a flux

nateReﬁérBBngoadedtdlsmmﬂ 4 arttk’56 0 thewpi a 50hefbéic

n r sh f th [ I
dfggig% o% gﬁg 8ar£ogsdsgggs 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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end section 56 provided by the tapered portion 68

enables a "tear-drop" shape droplet to be forn2tMarch 2007

thereon. The attainnment of such a shape facilitates

transfer of the droplet of flux material 88 fromthe

pin 50 to a 10 substrate, |eaves behind m ninal

residual flux material at the distal end 56.

subBfgirelier A® eand t the| flog mpimwicilat®8 imprintesd thereon

terlal %9 S ngt creep up substantial ly past the

‘as F OWIL

apere por i'on 68 due to the opposing force that is

| mpartediby thephapecedaangloe FEcaf 4p]5 atthert an@n:eehtlng,
portion 60. Referring ngwto FIG, 4, there js shown

thescrrf‘e'wa%qa:l i agr ARG ifHe 88 F684d8fe T B | HRR ﬁtl.rﬁg
tapte p@&%&bﬂg 68NaR $HRSHIARS E%%sprs%cgsss th@vgllxgags 50.

| ower he pins 50 into the flux materia
Theprmzderdate\r:aall B8 tdams 20000 cseelp turtatdwe lde:solacﬂ the

..ends_ 56 a rsed dn the flux teria
FrR RS RRBL ik St aloBATY QUE (SPPPRd| PABPERE
porddbasiete phapenld eshapeheres tactbedidysyal terRdspb® in
when the pins are elevated fromthe flux tray 90. The

accopipngs 86 11 | Bhe t RELRHATISNE b HRNAII® Bt 25 2hatraRy
or ST ¥YEoh OLELS rirTRAT (G ERe! %@b%&“ﬁwso% £ 8%;[&9 50

the 1 oadi ng step are “di ssi pate y the springs
beyThd phasfS@stIbaﬂeﬁedﬁpbrthenfﬁax material 88 on the

di stal. ends. 5 e then ce qver bst ate 9 .

Chienacias ndd. Ahguter trB. J08edhe) of o Eh; Fati gt raial
88 deROSiton a0 of theal| g Maeer iale 8% as smmlhn the

FIG 4B. The pins 50 are brought into contact with the
confaguEssddond of ehe' tistdrer” 92hapeshdwep iet FREningses

r 0 nt % oy,
thef ol 3 Ve B A5 b7 cBLE BUNREINT 8 N PR O The
disnafleendl 588aifnpri hedihkhenegon A330$ﬁmwglym Bir@®&dgdBg 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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Referring in particular to FIG 4D, after inprinting,
the residual flux material 88 resides around th2i Marcht2007
5 tapered portions 68 at the distal ends 56 of the
pins 50. The flux material 88 does not creep upwards
beyond the first tapered portion 68 and toward the
second tapered portion 60 and the shaft 52.
PRE¥ERE AgPPP e Hieh shrfte c®d diihce diirRcthen toward the
terial creep 10 or craw from
ggggg??ﬁghgne%§¥ﬁe FHSZ of the pin 50 beyond the
f|rsBytapeoedlpgrtfbux68cré5pdegﬁnabqﬂx&bowﬁ) tleid the
Ioadln of % Llux nat rial _88 at the distal end 56
8F“‘Fﬁé i u’f‘hebr% FHEF gur BRI oftheTe ehEtyrSsp and
tﬁeﬂesydr9@$f@ rﬁﬂé$@§eﬁk&§dkh%na”BEntsﬁEl[eSEQH§| aftl Ukhe
material 88 residing at the distal end 56 after
diaprilneneg.. Adwor Utertydropi dghageofandt teldd uxf the flux
i al bet.ween e arra pi ns. do n
eJEhEL' B oSl el Malis PR gRenETus "Bheen 5o
tHeposiltixodepbstitd o UXs MRieH imbr88consibeestibatrate pins
8 20 Applkg tions It should be appreciated that
he TBEnP 36 @ bRergasenet HTOVAAST &7 n%‘ferbnqﬂﬁp?%&mn of
tABt 81 1Rl mBbErQhhebnt YRS supkt PBLEr bal that is capable
of adhering to the pin 25 surface. Exenplary nmaterials
|ncIQdewmhénbeaBSPﬁ@ﬁnthh@h1@srneseapthemsmnglflcatlons

ni,cr a r|nt|n [t. Wil appf e i ated t hat
A ne BB E B e of ik e i oA (T xS RRTERT Bl Cf othe
p@ﬁsdﬁpQﬁdﬂJﬂ(ﬂachlhhe;héUQ&U adfrat sehdenyndisd t €6regoing
This avoi ds the Eroblens 30 associated with prior art
dprasospre puithent aferahbipnirosothanpBiit1br apfegeppe of

thbe aeGumyliati onyof flux C_’Lréthfnté’haé beyand t  such

tapered portion 68 after successive dipping in
mﬂdiélcatlow@cemmin@ﬁqpt@tnensocwmm(MIWhmdSthe scope of

the appended claims.
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21 March 2007 prevent creep up the shafts 52 in a

direction toward the proximl end section 54. ByMarch 2007

avoi ding flux creep, the pins 50 avoid the fornation

of flux bridges form ng there between and 5 thereby

avoi d uneven formation of small flux at the distal
ends. The "tear-drop' shape and size of the flux
formed on the pins redued®BAd/ or inhibits flux creep
so that flux deposition is nmuch nore consi stent

across pins 50. The pins 50 therefore provide an even
1. depospinorfaf alQotwhegf|fibuxrateticaliadn hiéeisybstdhatsd ve

92. It wi_ll be apparent that various other .
PTORS R eSaicoRANeh RRABCR | GRE G Pt RETRISHTHGN wi l |

be aappar@nhaangne 1eLs ekl etils) theiarhiakher ana

readi ng the foregoing disclosure without departing
a PEOF e oPpogades sopshef distale eindvenndon and it

ISl e I i fications and . .

At e s te et SRR e s T pg fugiinat
axiel aifirethé9 shh fMhr cthe200dpetkdl ®riich papdimal Fogmna
£ flux .,materjal having adhesiy& pro&erties‘to_adhere )

18 e Fddir ﬁﬂQ?(ﬁﬂnﬁi§ﬁ?ﬁE 5sgal §Ft Chagrmgesence in

a dhioBaittiudi Rakagul $helpdbinhieBdaRd tRePEEXrTRl (RBBYein
opposite to the distal end; -and a first tapered

thepdepiagn aishosedl eaidhéilrengitamimeal pexifowfishehosen

shaft ; t tapered.portign..tapering.froma first .
forg B e EEES A Bc ol Pl "B T Er el noae
sha@tdinechieoditrevatdnt bE prodi perbxendlobniihe shaft,

wherein the taper angle of said first tapered portion

is chosen for at least partially inhibiting flux

2. g;gegignagabﬁaiﬁaaf Eniprbbg direchieRs9hgsai d proxinal

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

‘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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15 2. Apin as clainmed in claim1, conprising: a

second tapered portion disposed on the |ongitudiMarch2007
axis of the shaft between said first tapered portion
and the proxi mal end, the second tapered portion
tapering froma third circunference to a fourth

smal | er 20 circunference in a direction toward the

i st &l BhE cfcadrelinghate. Faim pin deadhdimgeenpreiaing 2
: 10 i .t he ;. r.angl e he fir .

P St S pla gy SBORRGEM SR HRfenbhdtnal axis

afattdrd adhafftedpetomedinesshaf firatt bapededegbirotoafl ahlde said

Cfr xi.mal end. 4. A pin according to claim?2, wherein

f”Fhe taper angle of the first tapered portion
relative to the 30 taper angle of the second tapered
ortion at least partially inhibits material creep on
-he dhabiinbepeadrdhag ftestctaper b porhdmyin 26chzl third
r {..5. A pLn_according toQ aimil1, further

tc r?'p(ijr}“ldg%%%rtalor% hFr hd gpgﬁ:é%‘ p%r tf ilg(r‘tllhdi%lpro%ue O the to a

slicrgi t sidahber axdircunffdriwcshaih et veencsabd fidwdrd the
tapereq portian gnd said distal end. 5 6. A pin

PZOEIFEinG o oLl &P Shaffferein the third tapered

portion tapers froma fifth circunference to a sixth
smaller circunference in a direction toward the

Tpr oxPmapisndaofordénghate. dbail /6 pi wheoosdmdi ridpet osixth

Lai m6, wh [ h j [ e of. th hi
<EARRERprE Gif 1 907 oEb o SERE S B e vkt epnGEan

thk theohdr 8t rtapgeednper bifoRhel?i8stAtfbBragcpbdingnt 0
claim®6, wherein the first

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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circunference of the first tapered portion is greater

than the fifth circunference of the third taper2dMarch2007

portion. 9. A pin according to claim?2, wherein the

second 20 circunference of the first tapered portion

Is the sane as the fourth circunference of the second

tapered portion. 10. A pin according to claim 2,

13-mh£r@#ﬂ BRECTEFED Ayl el imf2 « Heherest Bhe Sepsrdangle

ot LABCTELAOILARS BRC IS 34T 5 29nknd\ PhloBCCRTdER
, es f

to claim reirn the taper ang of t I'rst an

frofeaord yapepetqpiid abg dihder emt.5° kb Abphf 40°;

according to claim 2, erein the taper angle 30 of
abotheOs&fond taperted3pdsrt abouis 4.68s ttchambohe Ba8Per about

angle of the first tapered portion. 21 ---- ------ -
0.5% .tpiakmapeh25007ak3ut AOpiPA Aecebainkg 2067 cpRPHE20.5° to

erein the taper,angl of » second ered portiaqn.
abofl L8 P ab o Rt st b e oub Lot G o
out -Qs5.t0 o . 0.8 0 354080
abo .S%fg%abg%% %g?ﬁgb§8%'5%%g%hioiab%§t ;-%bggt’ogéng
1.58bQUt 2Ot ahgul Qpdut0z°apgubndat abeut aR45 abeuabout +o
10; about 0.5 to about 5; about 0.75 to about 40;
abowbobft. 1 to about 40; about 1.5 to about 40; about 2
to about 40; and about 2 to about 5. 10 14. A pin
according to claim1l, wherein the taper angle of the
14. {14503 A 3BEEEIARALL iON 1% il £ NENANGE, SEhECLeber ! LAM
t he group consi sting of ébout 0.5 to about 60; about
of @h& thiaboutab@regbawrOisnt dsabigut the; mboig $516¢Bed
to about 35; about 0.5 to about 30; about 0.5 to o
frompéde 2BrOEBoCTE 5 tid hbeht FPutabBub” 0.5 t 3PakbuttC”s

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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15; about 0.5 to about 10; about 0.5 to about 5;

about 0.75 to about 60; about 1 to about 60; abduMarch 2007
1.5 to about 60; about 2 to about 60; and about 2 to

20 about 5. 15. A pin according to claim1l, wherein

the distal end of the pin conprises a wear portion at
the end face of the distal end. 25 16. A pin
accoradiiPRY ! @nfl 5, wherein the first tapered

porti s p ortign an r

tapergg p%??yo %? Eﬁ#gnq%ﬁ é%%glkgtru ?uregﬁkgﬁ Whereln
eghaf t . 0B0 IsaidA f plixsi r‘rm‘drﬁl:tr:ﬁepsﬁm:r at us fsiafnpr hatvlmg a

flux on a substrate e fI i mprint apparatus
1&&%‘%‘%’}%{& 2P I\/arachgi‘éé’? a8ppseht:; gnoP%‘i’?“dFEf‘]ay end

Rpd¥ite nByInted HQsttEQ HRPOrdng WaekgirRt eaghQfy Sg%zgtlon
pins conprises: a shaft haV|ng a longitudinal axis,.

ddtsgtoaiecen@nanﬂhe p@xd heihd mall 5 @pmsuqfe tbet hehelf’st althe

Skt f st Lapered porki gnedisposed g the e o

ng| axi s the tapere por

steaferd ngmémm:a diitcsinfeinetitd et enee diréact b@eondward the
smal |l er. circunference in a direction toward the

PROskiRel S8l O Whfe shedt-. 10 18. A flux inprint
apparatus according to claim 17, wherein each of the

pi ns conprises a second tapered portion disposed on
Mﬂhe Pon@ﬂuadihmprémts afpatetshafaccdmstiveenteai dléimstl?,

d th 15 th d
WEREIE BREh et I B s 13, | BeeeE orpered

pogtd droudifpossadi|l eh GHLCUNbBEEAGainkD axid re€€t kBB shaft
toward the distal end of the shaft.

between said first tapered porticn 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 shaftt

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.
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19. A flux inprint apparatus according to claim 17,

20 wherein in use, the taper angle of the first2lMarch2007

tapered portion at least partially inhibits flux

creep on the shaft in the direction of the proxinm

end. 20. A pin according to claim 18, wherein in use,

the 25 taper angle of the first tapered portion
22.rel &ti¥uxo lﬂ@élnttapéppangtes ofaadeerdsiegpntot aperied 21,

[ a arLi I hibits adheS|on of the

unePRih' EHok o BRBY PP Rapbredchor: PBR. 50.9% A 11 ux

i mprint apparatus accordlng to claim17, further

conpr|S|ng bi asi ng nmeans di sposed between the _ support
3-anf theWpr ORI lendPPSrasaiSd aFFAYIbRapi tP sifdkdid 173

whe%élwaesehZQWthéZplﬁsf kueethger -Bhp2RRar at k{ﬁl%cw gle%gd

to claim21l, wherein the biasing neans is at

' porbmensmani@seﬁs o thex ierpyittdiappar akis a:dfcotkﬂe nghadt

n ch |ns f rt.he rlse
bet e B b fafaF Rl CRBPEFanbarepbteattnserd FonGrLLBPHa
axis of the shaft between said first tapered portion
and sajd distal end. 24. A flux inprint apparatus
24. ac%or%llﬁé@ HFERD&tm 28Pare tiser aFROYAENY hi el tHpEied 23

whePQi Odhet apge s fr earédfglarg%wﬂgg%@% o aas'f):‘LthEh

ler circu ce in irecti t owar
Clrpumfemahcendtoz&l Aanxulx | st et amiarcaihlf@m dimg a
a3 to cIaiF124 %5 wher ei.n ihe &Ifth circunference of
ITeRELPRI FOWEEPel R PHOFLT8A FE% ess than the first
circunference of the first tapered portion. 26. A
flux inprint apparatus according to claim18, 20

25. whir ef 1% hd mswdond ePPadatasensecerdihe fiq stcledper 84
whePOLL! Afhd S i 5aRR B3RP HAHN t Be ORI 8150F €+ 9he 0]

SGCOI’] tapered porti
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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27. A flux inprint apparatus according to claim 18,
25 wherein the taper angles of 'the first and sZcBadh 2007
tapered portions are the sane. 28. A flux inprint
apparatus according to claim 18, wherein the taper
angles of the first and second tapered 30 portions
are different. 24 21 March 2007 29. A flux inprint
28ppalat GEUACCHFRIF ht t AREAHGRUS, aofivardng the tabeim 18,
0 h d r n
R A R S e e e e
lespr chbnapper atpe raceorld rdg tthec Ifajmtl&,apewl@eir @lottilo .
taper angle of the second tapered portionis in the
range selected fromthe group consisting of about 0.5
300 aRoutid; fﬁﬁ%&né)fé gl 33:02b0UL 08 t@aim 18,
about 30; about 5to about 25; about 0.5 to about 10
W?@reaboﬁh60U§HQ¥zﬂﬁﬂhejﬁf thoute0osdt bapbuetl pOrtion is
b 0 out. 0. 75 tao _about .40;
ifto b et Aadte SRS e Saoteanat S ptattuebont
048? ﬁﬂdaBBQHt4%°t°a%QQ%t055°1§o3%bdﬁﬂw38°"Q@Hd@ 0.5° to
appar at us accor di ng to claim17, wherein the taper
ahogte 30 ;t b dutr s0. sapes edbpaitt i ZB7;i sabdut t best ange about
selected fromthe group consisting of about 0.5 to
28bouebeat aboit 005 abwudbold®50ababbutd (%5 t® abbobtt 10°;

40; abouf 0.5 to about 35, about 0.5 to about 20 30; .
aQBBEt 0655 t% abolit o5 about : %Stotcab@fe@utzofw ahRut

%EF%a%ﬁout u%gtj{ ocpzfgt %@@Uggm gogtggout

@6) ahoutyd, 5 40 @by, f0;5eabout 2 to about 60 and
a out 2 to about 5. 25 32.” A flux inprint apparatus

according to claim17,
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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o

wherein the distal ends of the pins each conprise a

wear portion at the end face of the distal end2l Bfarch 2007

33. Aflux inprint apparatus according to claim 23,
wherein the first tapered portion, the second tapered
25 21 March 2007 portion and the third tapered
portion forman integral structure with the shaft.
por34onA ared hbdeofthinpt i tdpeged | poriusiong fodl uani Hprtientral
par at, nprising a support; and an array of pins
%%tﬁgesﬁbﬁgFr, wherein each of said pins
conprises: a shaft having a longitudinal axis, a
distal end and a proxinmal end opposite to the distal
34.end; mgihed P stmpaiel B péliizonuel rposedt bax t haprint
[,tudj js. 1Q o haf t t d rti,
2pppiain LR Fl g1 & ChubPSrir o tnde o BEEREL S BT
mousmell etoci thenf evepoeti,n ahetiei@ct ie@aht owdr d skhe pins
roximal end of the shaft; the  method cqurisin .the
comBrafeSar A (H)= Conbati Pig 2t HETGHAIGR i #la (R fiiral
endMBhe i8lproximaiD)ed LI e & £RY Qi sPhDSehaoMahhe 5
flux material while at | east some of the flux
firgpst depgresiheeesion odasppeadt orhetli¢ r $onghpedenal axis
rti t piLns; d .depasi ting flux materi.a
of BHe ' Al ate Dy Bes Rl acbitd haarwhe oHilor “EiESt
cirpimmgeeanthe sobsir akeond20sR35114r met hoshimesosthag ito a
claim34, wherein the step of contacting the array of

dirgrhdofi t hoFRERk reter PHOXSIEr i 88 Phsertd nghtié jar FBg

| metHdeheﬁpEﬂEQnﬁrghglQﬁeﬂgtgﬁkal' 25 36. A nethod

according to claim 34, wherein the step of depositing
coffp? i sestpresspgngheherphpsobnpontheisbbéinat Bate8¥alA

me d according cl ai. m_ 34, $herein t?e netg d
fuﬁFgerrggﬁﬁ%Pgeskﬁﬁe 8t&pYof °fenBvPig tHhE i gefrgﬁyx
matéheal 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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30 substrate. 38. A flux material, deposited on a
substrate by a nethod as clainmed in claim34. 2icMafch 2007
March 2007 39. A pin according to claimb5, further

~conprising a fourth tapered portion disposed on the

| 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

éapered portion tapers froma seventh circunference to

38n 8i ght'h 8REPFELNE| rictintdPdAcedi n TATEPLECtF TP T bnd 2

£b18tnl1Qadiestadl N4 100 thesshald . oR 7+ 2d %ﬁ%ﬂtﬁ@%al axis
Abstract "PINS FOR TRANSFERRI NG MATERI AL 5 pin for

ofl tdw sadat detaledmavdanigd atlhest veapprepeporesotioand said

¢ gh rg t her on, %he pin conprising: a shaft having a
oﬁgi g8rhatt BRrs %8 distal end and a proxi mal end
opposite to the distal end; and a first tapered

4§ortion di sposed on the |ongitudinal 10 axis of the

haf &, BHe Bsserédngor EPorctaberidfy frbarainfithg fourth

: t%?éEHHf ﬁfgﬁgntga?ﬁ§gc%§gmsgaE% gngbrgﬁgggﬁggggnbg t® an

recti t owar e proxi nmal en igure
elgfBh smaller circumference in a direction toward the

distal end of the shaft.

| 27






