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MATERI AL * 00001~ ' Wleld The present

i nvention general | “‘mmmmmmmm pins for 5
transferring material. ,Baggkground In the manufacture
of seniconductor devices, it is aften necessary to

connect nultiple conponents - of the 10 sem tonductot

devi ce toget hBIN&i FORaFRANSFERRING| MATEBAALCt | ve

connector so that an electrical connection can Mmummmmmmmwm

fornmed therebetween in use. The conductive connector, ...

may be formed using beldhnigdd migry (BGA) technol ogy,

whi ch invol ves depositing 15 solder balls onto a

substThet eowfsent el eveerbhee genpoadhy. reRatesoltderpins for

g¥g4sfare %ggkepgfd {o soldering to thereby .form

conducti've Tonnectors to conduct electricity. “Prior to

the deposition of solder balls onto the substrate, it

i s necessary to al so deﬁosit a qux. 20 material on.

the substrate so that tRek8FaBPdpalls can adequately

adherg, t h r e I : :

e e A A T

csﬁﬂBtrBEeeAsknthqal cobheck amdltmeldaod:cmrfpmmtssof the

dlsclosed |n -. US Pat ent No: ,5,,816, 481. ei2).125 A . '
fAivthe néﬂ‘a’&&h& scl'bsed | Aus ?‘éﬁflcally

é&du&ol&ﬂéﬁ &%é@c&heﬁo ahdthed fdidanti suantddye®tion can

flux material is often deposited by the pins at the

kg fpgmiasy theinedpedfweaeie igubster-at e, An i nsuffici ent
mat erial .|l eads_to |nagqugte
R

quantj.t of flu
T 2on et o IOt oE ARy O AN

gie\d certayf aigca)n usehnamegp; nsyidicscl @sedlwasUSd@[abemtmg
No. .5,816, 481 al so

solder balls onto a substrate of an electronic component.

using ball

The solder balls are subjected to solderlng to thereby

'form conductlve connectors to conduct electr1c1ty

o Prlor to the dep051tlon of solder balls onto the

.fsubstrate, it is necessary to also deposit a .flux

materlal on. the substrate so that the solder balls can

Current BGA technology uses a pln block to dispense

lfsolder flux onto the substrate _A known pin block and7

7Qmethod of use. 1s dlsclosed in US Patent No:-.5, 816 481

TR dlsadvantage w1th the method dlsclosed in US Patent No.

5,816,481 is “that an 1nsuff1c1ent .quantrty of flux
material is often deposited 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..5,816,48l also

- have the cﬁsadvantage of depositing an excess of flux =

“material onto the substrate. An excess of flux results in
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material onto the substrate. An excess of flux results: -

in. 1'"SG2 005/ u0 0 127 flux residue

accunmul ating on the substrate after : sol dering. Excess

flux residue may result in post- soldering cleaning

probl ens. Anot her probl em associated with excess fl ux
-fluxstfwsldﬁeSMaﬁmHMHbMim@w omr gehw t hsuesghboer i rfter

‘solder balls. This results in an unevené@all si ze

sol@iedtiidbut EFFEEH t He U¥suBSSANE cHGYi nd SSoPitandm t oSt~
he ceRgycticve. sol der ball connectors,

' Soﬁgxyaﬁagg&%%géuﬁtglnq?alﬁure of the sem conduct or :

dewnoehel0 pioddredi ragsqocidted wiporeanesfof laxpiscitdmt

' ’»" unt of flux naterial osi.ted on.the
5 strafls Vs e gy SR HTy to PresPatds -
"'Thltso AButthergn i Snshowlea tschendtis diggrapueion khowhe
flux inprinting process. In 15 the known fl ux
suhsmmtﬁ:t iRy e esep lanwer ¥ uxp el benal 2t s thepraandrtive
so%§%r ba%ﬂ Rggtglg “%H%%ﬁ*%é Xr%gﬂﬁtntngfallure of
ev cé cobnprises an array of T1ux pi ns 10
thaMyaﬁidmwau@mumtd@w&c@hln a chanber 12. An enl ar ged
: Vi ew of :-'one of the :flux pins 10- in FIGS :... 1A
10 | { 0 AODOTS1SNdNN i 26 IgpraAntg T8 §t eFefise apjunt of
'flu&A e Aannay f tjl %é 52 d10 oAr € tRRUNLLE ot Middhi Dt
Y& nmoveabl é chanber onprising a. housing 14, in
sohdanﬂmgre&m@e.prOX|nal ends 16 of “the pins 10.. Each

pi.ns i ' by, sp 18nv.
(ﬁl &fﬁl&ﬁ s ﬁf)'k\})é f]g%v t?ﬁ]é di s?als%m _
.sch%rﬂfé& 122 difagtﬂaﬂl R NSa 1QnoJHefﬁU§t @an@maslag pirddkes. In
x .pins 10. are imrersed in the flux material .24 in
15 thef rkiyowds £hux cHEPTLABIADS PAOCEREs- Zhen £ hux heategial is

1n@?§%§5§3'o%4 th@ %E%%t%a%f Fh@un%B' th%ld%'“iﬁg}fﬁfing
dev “This. dev1ce Comprises an array of flux pins 10

i-fwhlch are:mounted w1th1n a chamber 12. An enlarged view

*of one of the flux plns 10 1n FIGS 1A to 1D is shown in

Zb. Referr;ng to step 1 of FIG 1A -the array of

¥flux plns 10_are nmunted w1th1n a nmveable chamber - 12

prlslng a hou51ng 14_'1n whlch ‘reside prox1mal ends 16 .

'-the plns 10 Each of the plns 10 is biased by sprlngs

RN _Fflafin a dlrectlon shown by arrow 20 toward the dlstal'ﬁﬁfi;'i"
:¢;25. ends 22 of the plDS 10. The dlstal ends 22 of the plns»
10 are 1mmersed in the flux materlal 24 in tray 26 to
coat the dlstal ends 22 w1th the flux materlal 24 .
f'In step 2 of FIG lB the plns 10 are removed from
the flux material 24 and the dlstal ends 22 of the pins
.30 ;10 are. coated with the flux materlal 24,
- In'step-3 of FIG. 1C, the plns 10 are lowered. onto a,
xlsubstrate 28 in a direction shown by arrow 32 to deposit

the flux materlal 24 thereon The substrate 28 1noludes
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: fhé flux material 24 and the dist e;l—' engg22 ®h qI@ES /'—--b 0_0. 121

pins 30 10 are coated with the fl ux material 2

In-step 3 of FIG 1C, the pins 10 are |lowered onto a
Substrate 28 in a direction showmn by arrow 32 to

deposit . the flux material 24 thereon. The substrate
28 includes 2 CT 2005000127 a plurality of recesses

a3 laradhitgh datherddascsemt 30 i ah @hichsthe Béudepedgictrachl 24
An step 4 of FIG, 1D, the pins 10 are rel eased from
1§h§OSEESFFBP§¥2§qTIa direction shown by arrow 34. 5

Ref erthi REpOW idy pefdi cubarthe Fhifs 1B, alrk GRNPSed from
seen that a flux bridge 24a is formed between the pins
thea sabgtrabedd® tio fl Wi recddpnovdowpr Siyoagadvwusd -of

the _flux i.oprinting device. cont Li hut i fact

for FES EiBep R ofn BErE S ieg “onFtHe i 1Bf) S e
séea tthdthea sEnhace@nkygy244 isheoylddséttadesurhaceins

23-bein%§fonstant al ong the |ongitudinal axis .21.
1Pg; @nconYRriuguEpadd Uen&TRPEP QilsesPFPixnded sppeagt the

fQHQ. Al Eh cgl%q i cal surface .23.to achieve
eqU|?h§r?3nﬁ heesu%%ace energy of the 15 taper
surf abe 2T dntarigagesigt tfadcter<i rfonf efénge alrergpinghe or

| ongi.t udi nal axis,21 _and. encourages flux to nove.
CERYMGPEs Thet Far BeP A0 clint GPEnce. TTife. SRTARGT abPGhod OF
theUXxc9nihhei kNS, satkgke sscassiyg ddpitihd N dildhg  the -
material, results in the flux 20 material 24 tending
lopgétadpnap t haishalls of Tives pigensitGanith. smrface energy
direction-toward t he

i mal _ends, of t ins_10.
CTHPES, SR RouC aPERof] % (orBH ofo1 P LBRRREA S iR £ace

2B0r vat ixhiefvd | wgublidgesm4aries Whirsdde aBnerypeven. the

deposition of the. flux material 24a on the 25 .
topBst At B a5 shBRACBY Sar roWBsl th Figcupperence along

the longitudinal axis 21 and encourages flux to move.

. towards the larger circumference.

:$hé_ accumulation of flux on the pins, after

'éucceSSiVe dipping in flux material, results in the flux

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

:in;é direction*toward the proximal ends of the pins 10. _'
'Thié?islknbwn“as_Wflux creep"'of “flux crawl”. '
'n;{;,;The  formation ~of flux bridges 24a results in an

*uhéﬁéﬁ:.dépositibn'fof" 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 thét is adhered on thé distal
end 22 because the bulk of the flux is ‘pulled’ up the
pin shaft. The reduced amount of flﬁx deposited on-thé

distal eﬁd 22 results in a reduced amount of flux being

 {deposited on the substrate. This -cau;es- an unédual -

j”amoﬁnt of flux deposition on .the substrate which :méyl

result in defective soldering. This phenomena is
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..comprlses “af second tapere'
'*longltudlnal axis:. of the shaft

"hportlon and sald prox1mal end,;

| Afurther problemw th flux creep i's tt?&TltGaaO%/QOO 1 27

reduced anount of flux that is adhered on t he di stal
end 22-.because the bulk of the flux is “pulled up
the pin shaft. The reduced anount of flux deposited
on the 30 distal end 22 results in. a reduced anount
of flux being deposited on the -substrate. This causes
panﬂldmﬂamhy pmmmmmnmédfluhedepesnﬁknxonhahengubatHﬂ@M
result in defective soldering. This '
Vlsﬁ?eg&&ﬁleﬁé iU$€%3 pCT/ SG2005/ 000127 particul arly

Pr oRQURCAGIREN & fildin @ NG advait 2§ G idnbd®iment s
used. Accordlngly, it would be an advantage if
of driisodinvemtts oroforavd dasy exitnisowhgrady iagad- iave igiksh or at

coul d _overco or_at | east anel. or te one. o
le%ﬁitlﬂ¥e |sadbantéﬁ5% descrgﬁedng ovg% sad&é“tages

desRhaG®di R@cve.a first aspect of the |nvent|on there

10 is provided a pin for allow ng nmateri al having
adhesi ve properties to adhere thereon, the pin
conprising: a shaft hay ongi tudi nal axis, a
di stal end and a proxinmal end opposite to the distal
endpdmmdiagﬂuoﬂatf¢msedappettonfdtepoaedamtﬂdna there
| ongi tudjnal 15 axis of the shaft, e tapered

is ;fmg\%e 4 apePitRg o OYiia MEFPEiT oPEigs, gdpesive

propR&NE SR laeih Gld GWHRIARNIC @ Hen piddidRfdi@n ripwar d the
proxi mal ; end of the shaft. In one -enbodi ment -of
the sha ffti hetviagpectlonaiftaddingl esisni Sestisdalsegwhdnd

pered portion di,spqosed.an th 20 1 ongi tudi nal axis
a pr eqs aPtoﬁgtmeeﬁpgalghﬁ rst%aapereg %br ion and

salad f ipiseXitiple resdd por tiilke SHe@RGed bapated Jporditminal
tapering froma -..third circunference to a fourth _
aXigngt} ebhe cishedith erieR e tRREASH POSEIION tbReH 1Hefrom a

fir@%skﬁ&dﬂM¥é¥eﬂd53to a second smaller circumference in

;a dlrectlon toward the prox1mal end of the shaft

;Iﬁ*°o ff embodlment of _the flrst aspect the pin

iportlon_ dlsposed “dn;}the :

t'een sald flrst tapered}

'7;taper1ng from a thlrd c1rcumference to a fourth smaller-'.
fblrcumference in a direction’ toward the dlstal end of the

=shaft S o - .:q;f“

: Advantageously, in dse, the'taper angle of the first

tapered portion. relatlve to the taper angle of the second

tapered portlon at least partlally 1nh1b1ts adhe51on of
the ‘material on " the second ' tapered portlon

Advantageously, materlal creep- or crawl is substantlally

prevented from occurring on the shaft of the pin beyond

the first tapered portion.

e,second tapered portlonLELl?
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LlS prov1ded a Inethod of;

igiflmprlnt apparatus comprlslng

shaft: éSAdvant agedusl y, in use,"r.-'tjhe t 5§ér'§5halﬁe@5f/ 00 O 1 27.

~the. first ~.tapered portion- relative to the taper
angl e of the second . tapered portion at |east
partially inhibits adhesion of ‘the material on the
second tapered portion. Advantageously, materi al
‘creep or crawl is substantiali{y 30 prevented from e
occuRcicog dimat e shafeconfd tawpemitn okfeytd‘rml intventfiagrst there
tapered portion, 4 PCT 005J009 1 27 Accordin to a

s EeRy & ‘of W he™PhiRBht PBR2IEhBPe tOfs Ll Mg £lux
Il uX SRRk e3P RS Qg TTRF] Dl ot comt Bing:

substrate, the flux inprint apparatus conprising: a

- supp@rtsup@mftS amdarray of pins nounted to the

Supp rt rrgreo& e?ﬁh Of S%e% pt %Pnprlses erein

shaf V|n a %uén YA axi's, i star end’ an a

- eplcBXi rmf e@dldOpppsmse td@mtﬂlﬁsdﬂsﬁt alaendshaairtd ahbvigy a

tapered portion disposed on the longitudinal 10 axis

lenoifadinatt . SKAE. ta;aer gdspottiondt apedi iy fRowEnal end
| }‘pﬁroggtgl rtgu%%r enee alhdse%g)llad smal | er circunference _

i rection tovvard the proxi mal end of the shaft.
I'n oaefem‘lsmdltmpetredofpdrhao&emrs@mpﬁem téac N cofgitthedinal
pi.ns conpr i seilaa second tapered portion di sposed on,

athré ofy sthgngheddi natP axFePsF et h@odidin ped Gaiftgom a-

fhirsgt diaRenEe RUId ab andssabfd PERXh Bl %a@,cuh&%rence in’

second tapered portion tapering’ froma th
acdiceetepanteweada theurtiexgmalll end oifr dinef erh@rfcte in a
direction to rd the dis

he . ft: 20
Accortl 1 B Ry Shont SrEvRE RADERET of2ch of the

pinkh&ctpriseProvisdedna rrabié@r@dofpoﬁﬂmﬁd naiﬁgoééaxcm ‘the '

usi n% a_flux inprint apparatus conprising:
longitudinal axis of the shaft between said first tapered

'fportion -and sald proximal end, the second tapered'portlon

'ittaperlng from a third c1rcumference to a fourth smaller

c1rcumference in a dlrectlon toward the dlstal -end- of the

zshaft

Accordlng to ‘a thlrd aspect of the 1nventlon, there'

jlntlng flux u81ng a fflﬁk'_

a- support ﬂ 5
‘an. array of plns mountitrwzf
each of said pins comprlses;-¥'a. shaft having a

lohéltudinal axis, a distal end and a proximal end-
oppoSite to the distal end; and

‘a first tapered portion disposed on the longitudlnal

'ax1s of " the shaft, the tapered portlon taperlng from K
flrst c1rcumference to a second smaller c1rcumference in
_'a direction toward the prox1mal “end of the shaft the

”:method comprlslng ‘the: steps of:

(a) contacting the array of pins with flux materlal

“the’ support; . wherein:: .



S a support, and = an:.array of s+ pi-ns ot 6292008 /000 1. 27
. . the. support wherein 25 each of said pins conprises.:

a shaft having a |ongitudinal axis, a distal end and

a proxinmal end opposite to the distal end;. and a

first tapered portion disposed.on the |ongitudina

axis of the shaft the tapered portion tapering froma

30 ¢ bbrstembvmngfetheceatmaa sefon@immMIﬁmom the flux

circunference a rectio t he proxi '
s G EN IV ERERT St Re2sTrral Combyrard ™ el et iee a6 ase
to Qinéﬁstnﬁheh@l@%tala@%r%bnﬁoW%ﬁanb&xt%%t%ﬁh@,1aﬁ@
removing the array of. pins fromthe fl ux

| hokel | ienhb Bing | Bhur sroar’éebialheoml ux ratkstizate by
5 con_%ac%58§ EEQ glsagi‘Stentd@e e LRE ‘io%%r %S% l%%” 's%%s% A
_ Pras; "an (¢ flux. “ma

epositin
‘SUbft katiel lethadnsaAckund thd rdi sds;le@m,dswidt he pigwst
on the substrate. In said nethod of said third

somgsheek maghegial RERSTesséRe thrudifdtdr eadsadfertds Rins
whllge ghét afl %]{ej PépéP&l p'}f&t%"ﬁ% € atﬂ']e lfe!ar &%qed’ﬁ%ly -

portions at ast partial I bit creeping of f
inhtbmﬁrdseepEngroilﬂﬁhxemdwaraslmhen@rexbmdﬁwemu of the
third asp each of _th pins conprises a second
10 { aBBr 68SpGISH Tt UnoREd B (6 £ Ui niaP Chx e dihe
L plngh%oﬁﬁéflfse%ewve%céaadtfab@%tedt R8N p@ﬁ[%@@e@n@nsaar% :
PR - =proximal end, the second tapered portion aperi ng
' longnbnﬁanahladlslpéuﬁﬁeréh@étt@e§WE@@rﬁﬁl§w§uH§¢ Impered
rcunfgrenc in a. dlﬁectlon %omard tE dl%}%} end .of

porERBE Tyt $58 blpdiitair EhE" o2 ePeh st g o
taper@ﬂg EQbHBeﬂsﬁﬂlh@rQh@cu&ﬁ@&bnb@V&xD a fourth smaller.'

15 'circumference in a direction toward the distal end of the

shaft.

Deflnltlons_f'f“=-ffjt.}fj}éfjif

The. follow1ng words and terms used hereln shall ha:ehui"'

N :Qp _ the meanlng 1nd1cated

he term"taper-angle“ as. used hereln refe
1'=iiangle of taperlng between a flrst c1rcumference to. a.

_second smaller . circumference of a tapered pOIth

frelatlve to ‘the longltudlnal axis of a shaft . on whlch th

_tapered portlon is dlsposed ) : .
The terms “flux”, '“flux materlal”: and . varlatlons
thegeof refer to any substance that alds,:lnduees, or
--lotherwise' actively part1c1pates -in{ fusing, floyihg;'
“and/or preventing the oxidation of a solder ball to a
30 substrate during a soldering'process. The flux may also
| de—omidise and/or clean the pads on the substrate durihg

-selderlhg: Exemplary flux material is disclosed ih'United'dﬁ

) States Patent No. 4,419,146, United States Patent No-.
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h'acon31dered t have_ spec1f1cally

ﬂp0551ble 'sub ranges'ia'ﬂ well_

20 the' neanjng indicated: The term chge g'nn 0

as. used herein refers' to the' angl e of tag@pﬁgg?ooo 1 21
between a first circunference to. a::. .. second

smal l er circunference of a tapered port| on relative

to. the longitudinal axis of a.shaft on which, the

-25 tapered portion is disposed. The terns ."flux".,
4'f3ab m,eruraltecarﬁtataﬁarﬁaaiérdml\lo 1 her®t, 60'ef exndoUnited

n tance f hat duces, .or ot herw se
| ﬂc"‘%’qpvsel tr?aﬂ i CC? pa 4t?sé’dgsniﬁde}sl ng, flowi ng, and/or

preveHilidik t Hge OXF dalli @t hefrva seQl detie baklrmis0 Bco@Prising”
substrate during a soldering process. The flux may
b0 "coErakisgi'se and/ ¢ e Ge ﬁaaeaeﬁSt hghereof, are

R s tod el S Pare o 4 A0y ] sueh

ﬂﬂmﬁ ectr&}at andPAaicent MNaitedd P(é'l]/e&r(&ﬂisOO&ihEt? 45 BEO, 38@rmit
Uni ted St at es Pat ent No. 4, 342,607, and United States
%@ﬁl% ofy a?@@t@mlalunl%srse% ﬁlﬁﬁ‘eétth“ervm se, the

termg Qﬁ%r eo];@m’ o " COPRM hSBont AN s Gr ABRLL Gl oxt of

vari ants are 5 intended to fepresent "open"
amcemaagsions’ | afiguagsnsednthat otfheythacl utlermetat edns,

eIerrets but al so rm inclusion of addjtional -

o Gttt T Ao Ghedoher SR ShaTESY misy » moTe

1tdaQI(§)on+t/eXt4%)fof cenéeetéeéaoaalete camenecry&léélwew—
ormul ations, 10 typically neans +/{ 5% of the stated

3l @k, thter eStleyﬁtﬁCtaVB ue) - m@%eoftynecslwed Wal ud% wdr ethe
-'sty 'effj‘ - g%Qf the stated y '“Q/ MOo€. Ia}fp't%%' '!tated
e

1 m
o7 1He steated) vaI , eve t'ypi cal Iy
iH%dH,tﬁﬁdsb&%&dJndﬁéueypaﬁdleyen+ﬁ®re 5}pl@ﬁ|h%e+/stated
0.5% of the stated 15 value. Throughout this

#H1d8@-osure, certain enbodi ments may

Throughout this disclosure, certain eéembodiments may

1be dlsclosed 1n a range format. It should be understood

gthat the descrlptlon in range format is merely for

::convenlence and brev1ty and should not be construed as an

.{1nflex1ble llmltatlon on the scope of the' dlsclosed

Earanges Accordlngly, the descrlp 1on_of a range should be

 drsc1osed>"Fjﬂ]%fthefgi'r

s 1nd1v1dual numerlcal

L7=fvalues w1th1n that range For example, descrlptlon of a'f,f"

’range such as from 1 to 6 should be consrdered 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 1nd1v1dual numbers within that
range, for example, 1, 2,;3,;4?I5/ and_6 This applles

regardless of the breadth of the range
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understood that the descrlptlon in range fornmat
nerely for conveni ence and brevity and shoul d not be
construed as an 20" inflexible Iimtation on the
- scope:. of the disclosed ranges: Accordingly,.. the
; descrlptlon of a range shoul-d-bé- .considered to. have

Jﬁjspe0|f|cd¢¢9a¥ﬂ%@IQEﬁEﬂ°%#¢e —of Haibod et Bl e sub

i CRERECREY, " hoRsy AR LD U ARl AR BT 5 W S

- fallba;rig@ stigteasa 1 valntgo £fahedipid d phepecaisisdeted adiere

-hav .- speC|f|caII¥ di scl osed sub-ranges such as
§sgd-from1 to 5 from2 to 4
fr% 2 an ’cdﬂ é%éo 6 EBS t- aﬁa%fn% U%Wd@ﬂﬁdﬁnal
ersTW't hi n it hat range, or exanpl e
ax15" andd6stIhi srapphnds a &ﬁroegmaﬂlessiof ﬂheszeadwﬂso
of the range. . 7 PCT;. 02005/000127 Det gi
ComEEdgrasurD . 5L ERbodiARETRE ExXBAPFaPY, ﬁ&ﬁﬂ%ﬁq. ng® @
on%qQﬁﬁhﬁ%ﬁtsaQEsa BEN f&¢ Aldowi ng Wﬁkﬁrhﬁﬂrsﬁﬂ“ﬂﬁpered
hesi ve properties to adhere thereon will now be
ordtul@@l os@ekr Thé rpmn @orfprssescerslhaferfkra@@ ngoa a second
itudinal. axis, .a dIS end ang ro%bna end.
ow

Sma%ﬂg A e T eSS itdes & ?% aper ed” por ﬁrOleal

-'enddlcspow@ oshart | omget usimahagxis19d thapshalkt . aTrsecond'

first tapered portion tapers froma first
tapeiredu s dmse HERPSSEL S WHF shapgsFueinelinpéiened . the.
sha%tdlg%guﬁgnt(§¥Ydjtf?%é%‘”%%?%re§ndp8rtlgﬁ Sgﬂht éQY%
in may also conprise a second- tape-red portion : _
produmpdseﬂubn The Isenginbdudiaydreaxi pootionheapestraf from a
between said first tapered portion and said _proxinal,

- thighly CIFRENEECERES Ak ot o P ApER s F F GHITGSE6nCe in
- a dithictdosl kewa-ar eheedtigralsentl ef taer shagircunference

. dn.-Taidirection toward the distal end_of the shaft.
i Ad@ﬁﬁﬁ&@é@@@ll)?lyfl ANuEEE, t hBSt 4pRPrangldeoPt fdef ifidst

tapered portlon relatlve to the taper angle of the second- -
. .;;tapered portlon at least partlally inhibits flux creeping
20 -

’~creep or crawl 1s substantlally prevented from occurrlng

past the second tapered portlon Advantageously, materlal

_ion the shaft of the pln beyond the ‘first tapered portlon

iIn one embodlment the pln comprlses a third tapered-

'ngﬁportlon dlsposed on the. longitudinal axis. of the shaftﬂf

25

between said first tapered portlon and said -distal end.
Thef thlrd tapered portlon  tapers . from a fifth
c1rcumference to . a 51xth smaller c1rcumference -Inhone

embodlment the third: tapered portion tapers .in -a

'dlrectlon toward the prox1mal 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 nonftapered”section between the first -

'tapered portion and the second tapered portion.

be d| scl osed in a range format. It shqn(j;p bg. 2005/000 1 27
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fapered portion rel .a.tive to the taperpcapb_] e@0@59/000127 o

second tapered; portion at=.:least partially inhibits
flux creeping .:20 past. the second tapered portion.
Advant ageously, material creep or-crawl is

substantially prevented fromoccurring on the shaft.

of the pin beyond the first tapered portion.. In one
embodimerne t I§ESIdi medkpr i $6€ a Bl r AWFErsRP pot t ifopprth
+di the. gn;ﬂ i axi - aft .. 2 .
%ﬁ%ﬁ%@ﬁ%éﬁ%%ﬁ%i?gt tg%ﬁﬁgﬂaggétFéﬂ?ﬁghgfgéﬁda ﬁgtgf the
stiadt Pdtevddri reatdpehéddpaipeored gpertsidn oamd fsiafitch first
circunference to _a sixth smaller cjrcunference. In. :
tERETeEhBSEtHeRt, e TONER taRsTEd PONIOR (RS ifrep 2
SBVeBGH QN Aonged dhe RLOXNTR: £ AndiN& Shaftcurdbrence.
There may be a non-tapered section between the third:
Inaperce ¢mpodtinem tand hehd oluntst tamparesd peorttiicon.tapwerse in a
ma e a non-tapered section_bet n the- first
bt e AR attron Sh Ene edoBRA Capdlsd S0atti-on 8 C 1S
2005409Q0%52 4 thn careuaFeedniRNLS i, thil o MHPdIRRS portion
fourth tapered portion disposed on the |ongitudinal

aag s toe t géghdhaf ciFetyden esgied ofi r & heapdrad tWor thanered
p%r}@i%%i q}a i pat tapgred portion. The fourth tapered
portion pers froma 5 seventh circunference to an :
ei ghttlh soved | efbedigeAt er ence. fiFohonre erdacth rRide  blie the
fourth tapered portion tapers in a direction toward

- e dditARAThdPOFt PR dRaflteSSTheP3T xPh diseiinf @Penté the

£9f che sthivn g L apeled PAd opy r 80d: 4 h8r&49PLRLion and the
circunference of the fourth tapered 10 portion may be

thheds anecumfiegrecenbdditirenisecone ftiapelreci rourfiemencer one
the ' thi t ti [ | th . t
e ek et SRERA. B0 Eh Rk B et R Hii e gperec

- ppattioan andthdesame as the fourth circumference of the

second tapered portion.

In one embodiment, the sixth Circumference of the

third tapered portion is less than at least one of the

".secondfeirCumference of the.first'tapered portion and the

foufth circumference of theuseeond.tapered portion.

'The taper ‘angles of the first and second tapered.

"Eortiens may be the same ‘or different. In one embodiment,

:fﬁﬁhegiaber aﬁglezef'theeEeeond“fapered 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 254{
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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;subjected to- wearlng in’ use. e

“v1ewed 1n cross—section transverse to the longltudlna

".th| rd circunference of the second tapé‘m;f@ pgrq C@n/ 0{1)0 1 27

one 15 enbodi nent, the second circunference o
first tapered portlon is the sane as the fourth
circunference of the second tapered portion. In one
enbodi nent, the sixth circunference of the third
tapered portion is | ess than at *l east one of the 20
abosecdnd; cabounf &f encealobut h&0 ;i rzﬁdsoutapler@"d tpordbant ahd’;
the fourth circunference of the second tapered
abopér £f obe dpreut t 4per amsylabowt 2°héof pPettagd- second
tapered porti y be the sane aqr differe I
n’ESdl?re%t "{bt Cplmetr%derggnglta% t ar?e‘ﬂ seggngé?%pgr g%et
tapp@eti Qi’cbritidneSiSs 256 thanrbhee apereang ef odmt haef igrsiup
tapered portion.. In one enbodinent, the t aper angl e
coneﬁstthegsecfoauouttaﬁeﬁédtcpoalwoh 68°ii relihet rGnge to about
selected from the group consjsti ng)oof about 0.5t

ab@@PU&O 0 gboutc 030Uy about 28sutadbut’ ¢S 1‘5‘35?02511610&5
t 0..51 ut 0 t, 0.5 t t 2
2boRbodt- 5. 5 e ouggﬁs 2BBgle Cor's b aB%ﬁFa%%”' ABiRet
0. 5 / Q5 0
055 Tl BB P15 L0, BT, B8
abo@*eo%tm‘l %boﬁb%“s‘Q &9 abeut 40 %L&boyt7g°tﬁoal&%ﬂut'
. I'n one enbodi nent, the taper angle of the first :

6001 apesed pordd odbdst | @oct heivangel s& ect etbdirtonsdthe about
group 5 consisting of about 0.5 to about 60 about 0.5 -
2° t@ albowt 6@“, abalutal®@ i 26 &boebo#®; 58bout 0.5 to about

about 5 to about  30; .abou 5 to_about 25;
abéﬂt ong 5e‘E‘B°§E>BGPt20 thapodfSBes e&dab%tq%s BhBufmay
comBr@sanna@%ﬂ oH}tfﬂﬂnﬂoﬂ)ﬁiéﬁhéﬂhwt Suedboihc@. 62 tthe
about 10 60; about 1 to about 60; about 1.5 to about

endg@acgbodt the tdg. sdtsduterghd; AP abodt POrtboRbBay e men-

rtapgggdenﬁS@hH%QbeohE?yg'%h@leﬁﬁdp%EtEB% Ry M8¥%:rease the

llfe of: “the pln by providing a contact Surface that 131;'

( shaft 'ffIh??otherfii

.?portlons may not be - 1ntegral formed w1th the shaft but7£“ﬁ
i;may be attached to the shaft.

axis. - In other embodlments, the shaft may be any,shape,
such as oval, square or hexagonal etc, When viewed in a
cross sectlonal v1ew transverse-to the longltudlnal axis.
A prox1mal end of the shaft 'opp051te to the dlstal
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;distai end.

10

The\tapered portlons maypform-Znﬂihtegraiﬁstgﬁéﬁﬁfe;_"“-

' In one embodlment the shaft is c1rcular shape;when;;gF"':"
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” conprlse an end portlon for prOV|d|ng chéap 2£kQ5a4(30 0- 1 2?

the end face of the distal end. The end portion may

be non 15 tapered.. Advantageously, the end portion

may i ncrease the I|fe of- the pin by providing a
-contact surface that is subjected to wearing in use.

The tapered portions may form-.an integral structure _

Wi t hTthr?e SUPPSHES fRayY |GPMBRHEE aem%m%ﬁt@lwea chamber.
Tihh ;ngﬁlé’jg ”@Xté‘ﬁ& ‘becbntegr aly, fafn&ure'le‘jcﬁ’%édbh a

aft ut e attac t

ed to the sha I'n

- serx‘a@da nefit ,pllnheheheaét prowdidecu! an -sttepehoushgn---In one

cr.oss-sectjon transverse to th Io i tudi nal axis.
TS OS N U Loty RApSShepEPT3Ee A

fIdERyeaS O¥AL, HIGUANR Qﬁeeh%aﬁepalbeetals §8a WeRWREH Nthe

- a Cross-sectional view transverse to the |ongitudina

fdxinges Afpitdw wanserddof ted Isiedf ttheoppegitier + dChchef lange
dIS end na unted to .a s ort hi i n .
Ao hEDY STnE TR EER e SR s 3 P housing

t@rog5r€aénenotrt@ Riias BPomhend¥inagl (ngari h@nder the bias
| ongitudinal axis in a direction toward the distal

- feE§e-10 The support may conprise a= hou5|ng havi ng a

Chaml " eTEﬁb%'dQTchemy Q"f’xrt Eil 'éin% gesna psr (%'VI Sae‘gdWeasih one

"chanber i rough a ‘series o pin

f'spmus@ngldlanmuhenﬂﬁmhbd&mﬁntth ppoxngahagnddwaf ddith of
: glns co rlse a 5 flange. The biasing nmeans may be -

Pspdfed Béﬂﬁéen the flanges of the pins and a wal

’ of the chamerempeiddnge +HBYHPEs ¥8§dmbandborii8 ses a

pin holes provided i-n the housing to prevent thé pins
pilesm movi egeten umcersihien s a‘shatobces 10el plete toward

nb ginent %b IS Iea one sprin
o SASTHEF EioBeneit o a DR Eng Hay B0 iy Groner ke a
.rubber”membrane ‘backed by a larger spring or sponge, or a
-rubber membrane blased by pressurised air.

In one embodlment there is provided a flux imprint

:'apparatu& for 1mpr1nt1ng flux material on a substrate.

'The flux 1mpr1nt apparatus comprlses a support and an:

',array of the plns mounted to the support.
ln one embodlment ‘there is also provided a method o
"iof 1mpr1nt1ng flux on ‘a substrate using the flux 1mpr1nt'

'Vgapparatus 'f'The‘ method ;_-1mpr1nt1ng flux materlali

comprlslng the steps of :

(a) contacting the array of pins with flux material;
and. _ | _-
" (b) removing the Iarray of pins from the flux
materlal while at least some flux material adheres. to at
least the flrst tapered portlon of the pins; and

(c) dep051t1ng Jflux materlal on a substrate' by.

' ~contactlng the dlstal ends of the plns on the substrate

11
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: :_t.'llﬁ'e-pi 0l anges. I'n other enbodi rlrentl%(.','Ti'S‘re 'E’ 5n/go P 01 27-

nmeans conprises a plate and one or nore sprlngs th
bias the plate toward 15 the flanges of the pins.

Ot her. enbodi nents may conprise a rubber-nmenbrane
backed by a larger spring or sponge, or a rubber
‘nmenbrane biased by pressurised air. In one enbodi nent,
"t hadeansapeous ted ahﬁﬂaxUhﬁnuapere@ppoatuens Bor least .

TR R RS e BUERLT S et

fir@f thgepbAsSpAPENbRd tO the support. In: one:
~ empodinment, there is also provided a nethod of

i mpRENt CAGLRFGRNEN §t§@bstﬂraat e AP she thax SEsp ntof

con € ‘array of

pimBeMAﬁhpékﬂxln@temagl coﬁpdlséb)p&esaﬁhgg the ariays,
of pins fraomthe fl ux material while at |east some

:?ansgggfh tyﬁe %E%agebgogl % b'@&% F%tgr% terlal 25

- havingy Seitcer FAPXadtleed t 60atSaBe |Weakhak henesr spf  said

plnéap%ﬁg POr#d O%Lgf st PI NS U Rl fiRPOSIAY n%mr[ﬂfi’%e

nmat erla on a substrate by. contacting thedi
remenilsgofhéhpipsnfron the substrate- - . 11
PCT/ S&G2005/ 000127 Advant ageously, while the tapered
. portions at least. partially inhibit flux creep up
the shaft, Bgyepdpetbeiptibat okapenadngarti on. The _
contactlng step may conprise the step of 5 inserting .
~ t héhar ragcafpgi isng ntdr—afwwamtlérhmtrame deposistleged
oppris ressin t L RS, haV|n sal.d flux _
eno @nERIPLLL PLESEL 19, LERPLIR BV bROLBRHI Wir  che
dissubsédaletbobiien®t. hook My codpPbeSeunderstood, however;

.that” the drawings are designed for ©purposes of

lllustratlon only, and not as a definition of the limits .

of the 1nventlon L _ T ‘;jgj

'w1th the flux materlal and p031tloned above a: substratef-_ :

to: be; 1mpr1nted jE;Gl; 1C 'show3' the; prlor art plns{‘
1mpr1nt1ng flux n@terlal on the substrate, and FIG ;
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-inventibn; - : |

FIG. 2B shows an end view of the pin of FIG. 2A;

12
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renmovi ng the pins fromthe substrate f
Description Of Draw ngs The acconpanyi r%‘s %ﬁn?n@sOS / 0 0 0 1 27
illustrate a disclosed enbodi nent and serve to
explain the principles of the disclosed- enbodinent.
It is to be understood, however; i5 that the draw ngs
are designed for purposes of '|IIustrat|on _only, and
not @ @& isfiaWsom oflasse un mite -ofofa ditetd hverd i oh. the

sch'ematic diagramo f. -a prior- art:
pp]lrh %g%g iUsed in a flux inprinting device; 20
=FI GS. 1Ato 1D respe tively show schematjc di agrans

of Sty 13t3N9Vof 2a TP Por R 1 et ABUCE o avﬁrﬁ& i ng-trey

df Whe ;Jmserdfgd%eoa isulElg aty ;FI G 1A shows an.
-array, .of prior art . pins of f1ux I mprinting device

ori oF I N | B c1gbbl, B Shidlaf (iR %E“gh%“ﬁ #iE. 3

prior art pens |oa terial
larled pagitt ifdned mealeovi@la substrat e to

.inmprinted; FIG 1C shows the:- prior .. art pi ns:;

| mpriFNES\g 4A Uko nEd eré8be ODiVBEY Stbst rsaihemaaﬂd: FMiGgrams
1D shows the prior art pins being renpbved fromthe
%fub%tffl%F]éC’daifPér PR NCABET ity MBBerid Pn2A sHywetrate

[ C h

lgrnb% i rrea/nétr?o ?P%@eﬁﬁb%n Qr{—eq‘@ (g% %%V\éﬁgﬁn&l i eFv'\%G'
4 tshews n tofe Fla(arang 0fl2 pB(ﬁ‘E/ SEO0E®ROT2Add Gwi2th  an
shows a cl ose up.view of a distal end of the in of '

grRed izt @ 3 Rond nyetden SIS devied i gt ant lux
1#teMial; FIG. 4B shows the pins in accordance with an

embodiment of the invention being loaded with flux

material and ©positioned above a substrate to be

imprinted' FIG. 4C shows the pins .in accordance with an
embodlment of the invention imprinting flux material on-
the substrate, and FIG. 4D shows the pins in accordance

w1th an embodlment of the 1nvent10n being removed from

l the substrate after flux 1mpr1nt1ng

“'Best Mode

. Non llmltlng examples of the invention, including -

the best mode, and a comparat;ve example will be-further

described in greater detail by reference to specific
examples, which should not be construed as in any way
limiting- the scppeaof the invention

Referring to FIG. - 2A- there is .shown a pin. in

accordance with one exemplary embodiment of the

-inVention The pin 50 comprlses a longltudlnal body in

. the form of shaft 52 having a prox1mal end sectlon 54 and

a distal end section 56. The shaft 52 is circular when

13
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They Ry

of the pins-disclosed in FIG 2A 5 /A2 Q5 /7000127
cl ose-up of one of -the pins of -FIG 3 [|oaded with
flux material; FIGS. 4A to 4D respectively show
- schematic diagranms of a nethod for inprinting flux
- .material on a substrate in accordance with an
- enbodi rent of the invention: FIG 10 4A shows the

'*-'-_v1eazrerda3amfc1;msn£ set:talwormnﬁeowmtlhyanheeﬁbddwnem ocff Ezhgé

r.i al Fl G

- nyention ‘bei.ng.i mer s n ftu
2B el T GRS THaco P dariGe AR BY o Bring
-thrbﬁ%hlﬁy@nghg@tbgung | oaded with flux material and

positioned above a substrate to be 15. inprinted; FIG
C4CTégows 1t RO piompyiper cdr Hhnhge WRPATEA Perbeenmim tgie

oISl MERLL o0 | TR0 dbl U, R oL 2l 0o 10 perycen

subs and 4D sho e pins’in accor ance

| dls\Matlheﬁtfdi- SHAGNTSE Hfd theokNwent é0d bectfoneBaved the

~from_the. substrate after flux inprinting. -20

shagigs5ApdeThe NoAPEFPHi PPRG 100kl daRATS e AvéHtgestion

u 0 at ex I '
to_yviv%&ﬁ gheﬁtfgurélﬂ&maaiesmge d%@@tqo%rr% FVSnexanple st

: in greater detail by
circehéeenmeetGQQNﬂnfacsQﬁoedaﬂphé$erwhuchumﬁ@ubdqan6Q3a
- constr as in._a i mting-the scope  af
85 SR CORP g o0 FPEEoPS EREREers Lo 1 he
forhﬂcﬁ?0@§ﬁgﬁﬁ§ep&ktboﬁ”%0€¥§HﬂJai§ &hest s@Nbelickhe the -
- invention. The pin 50 conprises'-a |ongitudinal body -

proxim@Q téedf sremtdorshbét B hagpaged moxiirn &% The
sectjon _54. and stal end sect
anf§ey PRapiOlnad 105 00 G o HPestg SR Yhe

dis€&as %nﬁe gleicen ofs 5sh Fwdmby: 1Rh;anﬁ@d ewlcewsoh Ficg.a smaller

c1rcumference GOB

The-pin 50 also comprises a third tapered portion

17255 whlch can be seen in Flg 2B. The third tapered
'portlon 74 has a. smaller c1rcumference when viewed from
._anf end v1ew than the 'c1rcumference df the tapered

j”portlons 60 -and 68 - The third tapered portion 74 tapers . .

dlrectlon:.toward the tapered portion 68 from-ﬂ~”~:'

errence 74A to 74B

Tle“pln 50 also comprlses a fourth tapered portlon'f
Wthh can’. be seen in Flg _2C. The fourth tapered-:

_1on 75 tapers 1n a dlrectlon toward the third tapered

”'portlon 74 from c1rcumference 68B ‘to 74B

“The third tapered portlon 74 also includes a wear

hﬁertdon in the form of an end portion 76. The end

pdrtien.76 is provided at the end face .of the diStaldend;

wsectibn 56 to provide extra material for wear and tearnof

'7the;pinhwhen in use. Accordingly, the end.pqrtiqn;iG.k;

inéfeases the working live of the pin.

14
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:'geometrlcal features of the plns

,.ZB A longitudinal axis 58 is shovvn }?@TJ’SHGZ@ECS/OOO 1 27

extending through the shaft 52. The pin 50 conprises

a first tapered portion in the 5.formof tapered

portion .68 that is .disposed between distal end

section 56 and proxi mal end section 54 of the shaft

5.2. The tapered portion 68 tapers in a direction

t owarkthet fpel rprSdkiirmalmaeted byedtironirg6 dutomra & i fathe to form

e ST P PR P e 50 S T S P e

'mrgtgmnhesgh%té&rm ot tapsird prthene80 dhat iis other

di sposed between the proxinmal end section 54 and

amiesHeeniont ithe 68NSTHEY RepdiastP ot tRIAT 600 tepeenimetal
| rect d the I St 0 6 from

lgfgtu q%fgﬁéb %r tEQaSQ% %hmgpg'0|r n?g?ence 60B. .

The meféﬂlrﬂgnhdwnuwlsas azchthdrEanere@qutanHEnI&rged

whi ch can be seen in Fi 2B. The third tapered

Y&t i s 74Nas B Stéral | CiIFSUHEt et viSedregion

afg}rgxﬁr\'ateen%o Vi RW HE@Eaﬁh%n‘a r<Ud £5,8n66 . Of e enlarged
pered 20 portions ;60 and 68. The third tapered

wxﬁwlqﬁ1EMGIabérslearly|ahawsathdlmeQEK@m E@mﬂmdSthe this

t apere ortion,.68 fro rcunf erence . 74A to .
Tt B RSy hed Tl fANETET Rt o e it 8-
whi cmsca@an beeseeln NFigigC 2&he theurtdpd aper adgie?d of- . -

.portion .75 tapers in-.a.. direction toward the -

el rh RSt @ TtAeNt (68n-1574 Amasm diasurtier e BB angle B

@48 he Eg#%d ?ap rg?l q{tlga 74 al s0 '@ﬁlﬁdejpékgf%ﬁlar

portlon in an end portion 76

" efydd iodent ither oypdeddaanghe @ndi$ ad® eohilbe the tapered

dlstal-end 30 ;section 56 tq provide extra material for
Fnd 1 6’ offhet HAMeBE Wier( ¥ Tif ugg e Sxemplary) are

ACCA IR Y, dide &nb POFh 08hAf6 S5RNGEEASES ke diameter

- working live of the pin. 14 :
~of the c1rcumference 60B 1is 0.16; diameter of the -

t-c1rcumference -60C 'is 0. 23 mm; and diameter of the - o

qlrcumference 74A 1s O 16 mm'*i e

f_fTheﬁ flux"materlal has

”f}tacklness whlch”

Without being bound by theory/ it 1is thought'that
flux material, being' liquid or quasi—liquid will

establlsh a stable state shape by mov1ng to or. spreadlng

over a solid reglon'w1th suff1c1ent surface energy to

stabilise itself with its own surface tens1le energy

Flux will spread out along the conical surface of

' tapered portion 68 to achieve equ;llbrlum. The  surface

energy of the tapered surface 68 increases with its

circumference. As such, it will tend to retain the flux

15
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'PCT/ SG2005/ 000127 The pin 50 is made byPGClIFHny0Re HR00 1 &!

a lathe to form the shape shown. -in Fig.‘ZA. The
metal in this enbodinment is stainless steel. It
shoul d be noted that in other - enbodi ments, the pins
may be. made by placing nolten nmetal 5 in a nould to
formthe shape showin Fig. 2A. Referring nowto FIG
towdzZddhetRrei Sahn al renhd@egethcevi-emd oft Hdresh stlamiendor
" section 56 and the region approximte to the distal

inhdfd tsdctoir I5EP TR g e VW bieBS%C clearly
Sh% t@%}éf@&r E)gr%@glngs G@B,téb)s 14 RAd | Cﬂbarprovide a
enbodi ment of the tapered portions 60 and 68. © As can
chapgiggensuni#tg. c2€ravhealaper ehecanidrgitofiinghe axis 58
.tégggéed orfion gg IS Iarger.tha t he tgfeggﬁ?, angl e
wi "Ite tEperRd POt 7O 88 "Pn HIF parti it arener Iy -
TheeNbedbiRot, 4M§1d apar edhangtgpéréd Hakiient o t aperede
15 angle B is 3.50. The dinmensions (which are _
taper@d Iramp)ioar €8 'raedusidsovs didifamandy wite nef seladpgg2in
IS 0.4 [ r ci r.e iS5 0 ;
surgiet ¥ BB e i tfacs G 80 6 "ahdno
itstilamefiefudihatlhexic mseunfBrenee ik itsafkdGmi eR0addein
flux material has _ --an :; inherent stickiness or-
OPPCgdRiene S8 TRITEIPN Sres @t s FHPAHSE. . TF4Uux AdheFhdgget oln
surfi@e ‘e &% - £ HARLY oglgng %h@pa-ongqg:ru&ﬁ%i- -:L#fg 58.
on= the=pins Is as :.the_ determ ned by Its surface
Thet ehdigherf osoesaas ; emekfygeonet taparefieasureéscef 68e as
pi ns-. 25 Wthout being bound by theory, it is, thought
opeRrg e Ul GRKER. B | SRR ESBr CR AR H Bt Eace
60 Wilnhi t £SOl t Shdansyabbe st ef siapeoby rEp Mk Jch® the
- spreading over a solid region with sufficient surface
tapegegy Portépabil P8e iteerfdai t htapsredn, . seufiace 60.
AockEREIG ENeHa . protf1eFlabedidd BRT eak OUbnli®RE i dH® of
conical "surface o o
the seCQnd tapered portion 60 and the first tapered

portiohﬂGB, achieves an advantageous effect in that the

-fluxffméterial_ 88 that is deposited thereon, and any:

résidual'flux material 88 on the distal ends 56 of the ..

pinSZSO,-dgeé'not tend to creep beyond the first tépefed-*'”

qufidn GBétowards the proximal ends 54 of the pins 50.

'7':Referring now to FIG. 3, there 1is shown a flux

-”imprint device 80. The flux imprint device 80 comprises

a:éupport in the form of pin housing 82 for mounting and
supporting an array of pins 50. The proximal ends 54 of
tﬁé pins 10 are mounted within a chamber 84 of the pin
housing 82. The pin housing ‘82 comprises a plurality of
pin"cbnduits for allowing the pins 50 to be locafed
therein. The pins 50 are each;biésed by a set of'spiings
86 in the direction of ar?ow 85" The springs: 86'aiipw
thé pin; 50 to be subjedted toia~c0mpréssive force"dUrihg

loading of the flux and during imprinting. The spfings
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tapered port| on 68 to achieve eqw 0 bri uRf ’fﬁ@ ZO 05/ OO 0 1 27
surface energy of the tapered surfiace 68 increases
with its circunference. As such,- it will tend to
“retain the flux 15 PCT/ SG005/000121 towards the
- “larger circunference =and thereby linmit or inhibit
-~ “flux creep toward the proxi mal -ends 54. The tapered
.;:_&ﬁor&lmse@éBléO)thm ErgayZ@fprpmmﬁeSQ tchangnhgrm to .the

;-7 surface ener al o t he | ong di |s 58 5 wt :
PR S e R g | e s i e g o8 is
?tzhem;ekﬁgﬂﬂﬂ%eangle of the tapered portlon 60 to the

.. tapered portion 68 produces a different rate of change

© Tin iGad® didigy i erhe tiper e o &8 coaiRA 68istal
5 AL tsthgn%' tudipal axis Ef}to %:Caé‘ﬁﬁpé tht ft%eef distal
. ngles are‘rn opp05|te i rections
ehat &ecafi BN&EYS Hovidedr frac e renarape nesd f;mrn*m]cbral 6mgert:he1es

g o"ngitudi nal axis 58. The hi gher surface energy on
3t At dERR ac&heBeasr BSds el t Bt He RStk ebhetiFPAce The
C R0 tapeednsy f 6Q JdiMits e ¢ endepcy far .
- a‘?:%% %&%%t o@{)r%g%hbgoﬁgg?ﬁe%fglt gpere% por%?ongﬁ t th?--
dtxmparedts oft apéned sattatel6088 Afcomdi bhigky,pihe 50 to a
profile created by the conbi natlon of the second

10 _W&F@&eport?%‘ﬁe%obﬁha“tjhé‘”ﬂ% tﬁ%%t%ﬂa tlux material

aROT tiQN- -4 68 2 AChgMES 58N advanh agreHRoeéf ectiti n fihat  pe.
.. the flux.-Material 88 that is deposited thereon, and .

- agmy e20 ates dua'f| uRI rat erdler8 lon dds di setl emzepse up

R I.t,S OeS not tend to,cree e
PR BIngy Bt IR e Pk orp R EER e ¥Rl E8° che

o%oeflnt;heomces t2t Ref alipaltd J0W\t & Hd Cﬁa;?aretdwerregles B of
shown a flux inpri nt device 80. The flux inprint
15 thevite@gec HRpitiieds 6925 a support in the formof pin
housirag 82 ihQr FRUNtd NBr@Nd4 SUPRBELT AY Mol &Y hematic -
. pins 50. The proxi mal ends 54 of the pins 10 are
:,z;dncegmtaedqﬁ ttltmen vairelwal@besrtm dfont Henppiimting flux material

The process involves lowering of theh

substrate

;20::: ] such that the dlstal ends 56 are immersed in the flux'“d"“'-
- . % 4_f' The flux material .88,
;rentﬁadhe31ve propertles, adheres to the

al ends 56 when-the pins are elevated from the flux;i

fay,QO.j

_ The sprlngs 86 allow the pins to be movable sogthffgtéiﬁi?
25 ;;'that -any excessive forces 1mparted to the sprlngs 86.
durlng the loadlng step are d1551pated by the springs. 86
The plns 50 loaded w1th the flux materlal 88 on the
dlstal ends 56 are then place over a substrate 92 whlch
_-}Lhas a Serles of- recesses 94 for allowrng the dep051tlon
30 - of the flux materlal ‘88 as shown in FIG. 4B. _
" The pins 50 are brought 1nto contact with: thet
hrecesses 94 of the substrate'92 as_shown in FIG. ‘4C.. The:

array of pins 50 are subéeduently elevated from the
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"not occur whlch could otherwise result 1n fan. uneven

surface

.genomlcs research u51ng mlcroarray prlntlng

hou3| ng 82. The pi n housing 82 con‘prL 'E/Sa pZ@r@Bl/f()OO 1 27
of pin conduits for allow ng the-pins 50 to be

| ocated 30 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

- conpressive force-duyring Ioadlng of the flux and

. subdtqrrahg i9Rprantt i ploe  Thuxs pritegs 21168 PCHBE2005A0 00 FZE oD

86. al s0cenag! le the array of .pins 50 to conformto

as tsﬂgwncontours “the surfaces.on which the flux

- makerkaki8§ isinto pertipuiated.tdl GFBA il lamtr ateltar

‘flux material 88 |oaded di st al d_56 of .the pin
it aRq TR, Apund

theprﬂ\{c'sctedt ex_t ﬁéP@i@gsp%"at'a%‘ fBeenBRIt@S énds 56 of
ar-dro ape droplet to be fornmed thereon. The

theapnasnﬁent ﬂihesﬁéhxamehapeaﬂaaﬂl doatsesottr grrsfegr LU?WE\‘IHES

droplet of flux material 88 in 50t
beySUt iat oL PbayBBohEH RAZREAPIEE. PEG QGMP LA Gpe Second
tap@?ggﬂﬁgrtfﬁntf@ ghat alheensh 6t EQrtheAHEbEdlhleJ|the_
-appreciated that flux material does not creep up. -

plnsublstaanﬂqraialn;cepa@ttrt Hehe apepedipenti oRregeats mptdeial
posi n r t hat ISI arte apsr _
cregPP O MRt ol skl DU S Petone o M B

50..heybhar @hleSfibghﬂtapéﬁhanpbrcldhageam of the various

stepsfor inprinting flux material = _
A§u§§§ﬁ§ﬂéedTﬁé°§?®c§§§ #ﬁ@épvssOﬁOW@@uﬁéqﬁ Wqﬁ?rlal,;

88 _..a at P ‘J}}es d15&a in I(Pdthgﬁfl We material; 88 ppovisded e

ray =such that- the |stal ends 56

.'cbnaﬂgutrmErEDﬁecbﬁ nat Hetefdmadrc?g@ nmehagel alito@Betl - asirshovees
: in FIG 4A. The flu terial t01t3|nhr o
thehdResie B cpertIve. oG 88 totgak H +Esihing"LE Phe

dlstal end 56 after imprinting. Accordlngly, brldglng of

the flux materlal 88 between the array. of pins ‘50 doesf“:"

j"dep'os}tlon of the flux material 88 on the substrate 92

o . ) Applications
.t'shculd'kme;appreCiated that 'the_pins:rSE

It w1ll be apprec1ated that the plns 50 prov1de a
prec1se amount of flux material to be dep051ted on the;

substrate at soldering sites. 'This avoids the problems -

'aassoc1ated with prlor art plns In partlcular, the pfnsr'
;‘50 1nh1b1t or prevent the accumulatlon of flux on thev
?gﬁins,, beyond the tapered portlon 68 after successrvefff"- -

?zdipping in flux material. Accordingly, pins 50 avoid or

18




due i distal ends 56 ..when the pins a Ie@ %@0@500@00 1 27
the flux tray 90. The springs 86 aIIo epl to be
novable :s o 25 that any excessive forces inparted to
the springs 86 during the |oading step are dissipated
by the springs 86. The pins 50, |oaded with the flux
material. 88%on the distal _ends 56 are then place
RAASIETH sERIR atle O2° whllehts had anser iddy estt mefs@e%rcmthe
0 tion. 30 of the flux
P;rrIg\C{Xequllllala Vgégg &ethgj%%fdn FIG 4B: The pins 50 are
‘br ougdyt iavtcd dcilonat . acftlu\mtbrébp,-retaesspSn94 86 theoid the

substrate 92 as _shown in FIG 4C. ; The. array of pins
Bt QubSdquéntry Brégdeed fPEM PRe there between and

200800012 0c St Gfa O A herhiix FALGTI 8L the
88 Iinprinted thereon as shown in 4D. Referring
dJrstwalrtetmzcmskarTln@ Ft@ar»iD;roaft@hapenmrannge blfe the flux
ftre&:lddg fl.ux naterial 88 re&?es_argg lheflrst
F'horlt I B8t et uUCRS ANS{BF &Rl %és ux creep so
tHe - £ RiNSd &b s ieod | U HBERT k<88 0Aees Bk W ®Rss pins
upwar ds beyond the first tapered portion 68 and
Fowefiee t RenselBndherggered Ryortidm &0 anent kepssdfttion of
e in r ce with the -
éﬁ%fgf‘ lT?lt%%{rl)éé\/ler??ls tr}rlt%terl %It%%%%c%%gp or craw from

occurrd mg 1an dehapghaint52 heft the ipus ddier .mdeyOithtions:
the first tapered portion 68. As described above, the o
ATGh AIRP G S 1A TUxE Hat BRY L i@, Willaper pppgirend] tendthe

: pr%QSQ;n tgﬁlPl@dSQn' ncfde r‘%oncfifgéﬁfatﬂe%%l athe foregoing

"tear-drop"” shape dropl et m nimses 15 the. anmount o
diegildsalr f Imthalttedlealamamgefrdmngckm StphefltdlastdaISCOpe of
nd-:56 after ri,nti.ng. Accordin bri dgi ng
o PG R of PAM 58 et hoan 6 SRRy L poAd lsg Such

nded fSTatiehs aoodir adebkahioas! d:cmiehewm:ﬁﬁnr asné t skbpan of

-uneven deposition of the flux material 88 on the
Spgrglegh claims. |
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20 = Appllcatlons - - should be appregci ated t )
the. p| ns 50 may be used to transfer. Mml&(}@glﬂooo 1 27
materi al but other types of material that is =capable
.=of adhering=to the pin 25 surface. Exenplary
material s include chemical s for genomics research
using mcroarray printing. It will be appreciated that
the pins 50 provide. a Cpasssse anmount of flux
material to be deposited on the substrate at
- .soldering sites. This avoids the problens 30 : .
T 1. aS&@CI§§§d\Mdﬂ1pélPéwﬁﬁé Pim¥Sedihipar hh6uhar, ddiesive
T .pins- 50 inhibit or prevent -the. accunul ation. -of-
pr ofdewt Jasx £ comdhisae mweomeym e F@g@rreélgm*tu on 68

' - after ssi.ve ing. | u teri
S S PR R R Besrar and
' a phioaMentl ereepppRstite. &Imaftths o0 strala e@hldr echicdon toward
t he roxi mal end section 54. By avoiding flux creep,
thé gilfstsdanedicd ©RetioFy FESRsP st qﬂlhbﬁﬂ%Qﬁ&%FUdl“al

or g n h et vl e
amfor%%t o 1 L Be P he ot el endes T Trg Trom @
firsteari-nop ersirape tanda skeeonl shelflkux cifronme emdehein

__ pins reduced and/ inhihits flux c P at flux
10 2 st s el 0B SréhC TadrBs o 50
o The pins 50 therefore provide an even deposition of
10 the flux material on the substrate 92. It wll be
2. appamémt ashgilaiaeidods otlkém dodidonpatlisdng- and
adaptatlons of the invention.wl|l be ap arent to th
pePson §kﬂq |taﬁI%§darthFFéf”}ea éB) épfore90|ﬁ%he
S londjiscldasiane awltsh@lﬂ t@epahifg Hatamdneaspl fiitr i soped
BN -.of - 15 the invention and it is intended that all such
15 porkd@nf iadwl it RiRK Hetmbt 20 ¢ onhe o FECRNEhitAPERE S Ry 0

tap%&&n@pﬁﬁgﬁ§¢aCtﬁhH§-clrcumference to a fourth smaller

:dircnmférence_rn]axdirection toward the distal end of the

sHafE;J“_.

cordlngluto ClalHl 1, ’Wherein in use, the ...

) f flrst tapered portion at least_i

1rnh1b1ts{ materlal creep on the Shaft in Lthe>5i5.“”

“Jﬁrdlrectlon of the prox1mal end

.25' :4” A pin accordlng ‘to- ClalHl 2, whereln ‘in use, . the
taper angle of the flrst tapered portlon relative to.the
taper angle of the second tapered portlon at least
partlally 1nh1b1ts materlal creep on the shaft beyond the

: first tapered portlon '

- -30
| -5,h A p1n accordlng to ClalHl 1, further comprising a-'

.thlrd tapered portion dlsposed on the longitudinal axis
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all ow ng materi al haV|ng adhesive. properties to

adhere thereon, the pin conprising 5 a shaft having
a. longitudinal axis, a distal end and a proximl end
opposite to the distal end; and a first tapered
portion disposed on the Iongltud1nal axis of the

oghafhte sﬂﬁﬁttbﬂkﬂ&&h;ﬁﬂidoﬁlrapetapgrédoppatuhnwand said

C|r%ﬁﬂfe2§nce to a second smaller circunference in 10
n toward the proximal end of the shaft. 2..
A pin as clainmed in claiml1, conprising: a second

tapered portion disposed on the |ongitudinal axis of
. &-he %awnbeﬁ@é@ﬁdéwd torstladpered WBERER| ofh@ndthird

E)%r%rdo i Sl rcéﬁfef%%%?nd éa@%ﬁ’ﬂ R rféxﬂﬁé%‘é’r‘?éé”%o a

om-a ence to a fourt
sdixttunges ehee idi rcuntiaregideonihovar ditrketdiost at oeaddofthe
the shaft according-.to claim1l, -wherein in use, the
prgFdmal eng, ofe thendheiftst .. tapered portion at | east
per g partially inhibits. naterial creep- on the shaft
inthe direction of the proximal end: 25 4. A pin
TaccoAdi pgn-t accbadim@, wherelaimn @se,whdrein apﬂie sixth

I f the-first t t | gt t
RIS EE oot hSobohi: CPRBEAd TR TIUh, 181 JFBsk(than

_ tm@r tSe@lony icnRichiire repter bzl taeeel rar theeshaf thdiayiond.

the first tapered portion. .30 5.. A pin accordlng to
claim1, further conprising a thlrd tapered portion

8Q|sp%§ed.on t he Igngltudlnal axi s Zowherein the first

pin  accor g to claim” 6
¢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 seéonﬁgf
'“circﬁmferehce of the first tapered portion is the sameuas_ 

ﬁhé fourth circumference of the second tapered*portiong_l'

--gafﬁﬁhe f;rst”andfséqond tape:gd pgrt;qnsﬁH_ﬁ?;;ﬁ5*>

11. A pin according to claim 2, ‘wherein the taper'ahgléébﬁ'?

of the first and second tapered portions are different.

12.© A pin according to claim}2, wherein. the taper angle
of the second tapered portion is ‘less than the taper

angle of the first tapered portion..

13. A pin according to claim 2, whéreiﬁ-fhe'ﬁaéérfahglé

‘of the second tapered portion is in the range selected

21




PCT/ SA20059%900127 of the shaft between irdSE o 3 :
tapered: portion and. said distal’ end.fgr ,&pr?OS/'OO 0 1 27
according to claimsS. wherein the third 5 tapered

portion tapers froma fifth circunference to a sixth

small er circunference in a direction toward the

proxi mal end of the shaft. 7. A pin according to claim

frém Wher e fodhe coinstiRtihg cbr cwHRengesof thheagdiit d 40°;
tapered portion is |ess than the second circunference
abait t be5fi tst atoaper e}aB"poréhmmt 8.. 5A pbn zacaor dBOY t about
' claim®6, wherein the first- circunference of the first
0. Yaper exbpor t2oh iadbyread e3° 4% @h@nﬁﬁ@%i&bhut 0.5° to

circunference of the third t aper ed gortlon O Apin
aboiteot di ng2PBUE| &i-m 2 FamrR @ h the’ s@PBHE: to about

OCII‘C ge.of the first t ere e
oo T ouP AEBDEC T br BRBETor L hR 88RehaPaperRaTt
O 04 nA r Chab.m Nso
td %q pt;sfloang‘%ﬂebsu-ﬂaS:é})oo’Td(J 5 Fré? ‘an %‘%\g%%%‘gt 27 to

abélﬁpejoe.d portions are the same. 25 11. A pin according

to claim2, wherein the taper angles of the first
and second tapered porti ons are different. 12. A pin

ording to cl 2, -wherein. the .taper angle of
1 ondt DR PSP par FRgAT 41 st e i TG Spole
of aeglee f_Qi.frsIfheté?éﬁédt FAftadbrpoi &i A . thd 3 ranfePi Helected
according to claim2, wherein the taper angled of the

fraecohd tgarp:m;edcposusomngs oh teleutangeSSetectarbut?l 60°;
PCT/ S&005/ 000127 fromthe group _consisting of. about
_abCOJtS Peooabbat 2ot Hbeutapuwt t 8- abotie S@OUéEbo‘h@ ;0. Bbewt

S0 3000 G510 w25 Gt 05 o ohou
a‘bOQR:OUE_S‘O;' SaEQqu%l‘.I%° to about 20°; about 0.5° to about
15°; abgut 0.5° to about 10° about 0.5° to about 5%
“about 0. 75a'to about 60°; about 1° to about 60°; about
'1 5° to about 60° ébout-2°:t§;§bbut:60°; and about 2° to
efabout 5° | | L ;

,i%;f A plﬁ aécofdlng.to éiéim'i. whefein the diéfal'end
.bf the pin comprlses a wear portlon at the end face of .

:the distal end.

16. A pin accordihg to 'cléim_ 5, wherein the first
tapered portion, the second tapered portion and the third
tapered portion form ‘an 'inteéral structure with the

shaft.

17. A flux imprint apparatus for imprinting flux on a .
substrate, the flux impfint apparatus comprising:

a support; and
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5 5. about 0.75 to about 40; about E) tBC?igoGt(_{pCS/OO O 1 27
about 1.5" to about 4 0; about 2 to about 4 0; and
- about 2 to about 5. 14. A pin according to claim a1,
" wherein the taper angle 10 of the first tapered
. ..portion is in the range selected fromthe group
“~consi sting of about 0.5 to about:60; about 0.5 to
'-.-_-'abouhnSOarmmube Hin® atoutte4Dd; tabdite Quﬁpbmtabo&lﬁereln

. 35; about 0.5 to about 30; ahout .0.5.to  about
_eé‘GBut .5 Félé?bou?l% HIRIES o 3bou‘ih 15 9866‘1‘3 a
'll@néltgdéﬁgqt 1Qi saboyt Qi 5the- a@ﬁat and aboWro®ind®l ' -end
- to about 60; . about 1 to about “60; about L. 5 to
- A?oaﬁ@mltso thbtdm Ql@baéb@@ﬁ 6@ncnd &bsat 2aperesbhqeertion
5 a3spRlels o’ éhel N AGEAing | 0 Sl mel pherginthe oy,
- P5F%nd" of" pq HPri sESa wear portion a
' '-fttabereﬂdpfoafth@f ttahﬁﬁrﬁj afr@mda £ird6. cArpufifecedicd NP a
‘to claim5, wherein the first 25 tapered portion, the
5g608Ad TPl BOFENBACARBCEhELR hitr Fi%egidit perairen the
| pEB&%@ﬁ‘ bgﬁeg&althgt Lucteyre with the shaft. 17. A flux
i mprint apparat us for inprinting flux on a 30
substrate, the flux inprint apparatus conprising: a
' ' upport and 22 PCT/ S&G005/ 000127 an array of pins, .
10 Ifpuntiedt 3% t HERTEHor £ PRATE % 2cCerdingt ta och?Hg 7.
' wherRE hsesacR shaf terhavingsa cbapgitedi nal dxisnda tapered |
diistal- end and a proximl end -:opposite to the -
pdicstah ehdspoasmi anf ithst l@la@etedup@ltlams 5>J%I| §p@se¢haft -
!begw he gon Jqlnalea%§ of Ehe h X, mal end
- Pportron Sfape nrgStf SRE 99 et uﬁ?%r% geptrg &
tEecondcoml | etfa;ﬁféf@dmf pbeageni n taapbxrlefgtl of-seWakd t#ieird

15 circumference to a fourth smaller circumference in a

direction toward the distal end of the shaft.

'fAf flux '1mpr1nt apparatus according to. clalm 17,

;whereln 1n use, the taper angle of the flrst tapered{';

portlon at least partlally 1nh1b1ts flux creep on the

‘fshaft 1n the dlrectlon of the proximal end.

'"3A1pln_eceordfhg;tomclaimfl8,'wherein in use, the

;apéf;éﬁglé ofithe flrStftébledfportion relative to the

'TSQS-Ettéper' angle; of the. eeéon_;:tapered portlon ‘at  least

'lpartlally 1nh1b1ts adhe51on of the flux beyond the first

'ltapered portion.

f_521f' A flux impriht 'apparatus according to claim:- 17,
’?30 @fﬁrther comprlslng b1a31ng means disposed between- the..
’ ..support ‘and the proxlmal ends of-'séid__array_ of pin . -

- 'ehefts.
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proxi mal end of the shaft. 10 -18-'-\;’{':‘6.‘;- .ln "'?2'@@5%90 0 1 27

apparatus according to claim17
~pins conprises a second tapered portion disposed on
the longitudinal axis of the shaft between said first
tapered portion and the proxinal- end, the second
: . “tapered portion tapering froma thlrd 15 circunference
C - .. 2210 aafaiinih smpklhet mpparﬁ&u&meecbndangdHnecbhmlm 21,
R towar d th distal end of the shaft. 19; f 1 ux '
whenan e g T6Edet difng t o A rﬁnelﬂrm%rel n. in
o use the taper angle of the first tapered 20 portion
y ‘least partially inhibits flux creep on. the shaft
.23 | n K hé labixr e@mponnbf apreamiw@ n@lccemﬂﬂlw topi glaim 17,
accordin ere I n.use, La
5 wndr S fnf AP Pl st 15 108 18 PRkered
' po:ca:&drapeislaagée oh tihe SE@ﬁ@chdﬁ)ﬁéEd-axrspchfl @het shaft
| east partially inhibits adhesion of the flux beyond
'bettweem%asltd figsdr é@nserad ARrtirn ang |9add Pkl end.
- apparatus according to claim17, 30 further
conpri sing biasing nmeans di sposed between the support
24 ands t e ugr oxmmainend@pm‘rastalsj aldcayrdiolg pkp shafitns. 23,
- 23 1 T2005r 00Q 27 22.. A flux inprint apparatus
10 whegr&ddy dFRg t%“crldau hepgred gt hEaBPASi Mg Meafs fifth
_ c1f§udf3¥gn&met%prbn951§§h AS&&PIernpéiPéuﬂPQEéﬂEHs in a - -
according to claim17, 5 wherein each of the pins -

- dideerttiver towmpr itde @nﬂmum@lt&peied portlon di sposed on
~ "the longitudinal axis of the shaft between said first

tapered portion and said distal end. 24. A flux

251 Npf i Bt uAPPAREE LSt ACGYHAGd 0 cir@idd 6 wWherehn 24,
-~ the third tapered portion tapers froma fifth
15 whegigdgunféeenteftly £igicuH ssirdldeer odi r EDAT eblehed | aRered

portlon is less. than the first circumference of the
_flrst tapered portlon

BN TN

A flux 1mpriﬁt P pparatus: accordlng to ‘claim 18,

ference of the flrst tapered

'”-'f;%Q-”f“L“Jiln the second'ﬂ
N - ar gurth;crrcumference of the

gpépggfpbrtloﬁ?f'f”

_ 321ff"A'5fluXh'imprint apparatus according to claim 18(“
25 wherein the taper angles of the ‘first and second tapered

portions are the same.

28.' A flux imprint -apparatus according to clalm 18,
whérein the taper.angles of the'flrst and second tapered

.30 portions are different.
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apparatus according to claim?24,. - 15 wherei'n the
fifth circunference of the third tapered portion is
| ess than the first circunference of the first
tapered portion. :26..:, Aflux., inprint,:.
apparatus according to claim18, 1 20 wherein the _
2%ecaond fAiuxcuhpr énce afpatdieus f iastorndper edo poidtion 18,
s, the same :"as the= four.th ~circunference of the i .
I tlaper BBPPor #7@He - 97, Fheaseone! Samsitist portion is
BRpAralds AeeA A0 4y almdfs £ 29 Whefl e d Neo L apek .
angl es of the first and second tapered portions are
the sane. . 28. A flux inprint apparatus according to
aim 18, wherein_ the taper. angles of .the first.and
& ?&r%‘r eamp%’éﬂlcpoarl%ff Bret At e HIFEHER | oy clatm 18,
WOORNIO0HL 7t apr 7aiS§3 e 28f Ahkl Wecomar itRipeaRRBNadtiSion is
according to claim 18, wherein the taper angle of the
JecHRl ¥apes et portedniram LBss JrRaR e stigtemaryf eabout
f.the first tanpere rtign. .5 .30. Aflux inprint .,
artt FP U6t Ui'n quﬁéléﬁggjﬁg_é%ﬁﬁg}e$_’tﬁgggé eb's to
€, 94 NSuSEEORY s aRET S AR Lh 0L [ okl [NGeT 308€apout
selected fromthe group consisting of a%out .5 to
APoUt 40t 20yt Qo5 1 AD0YE 35, RRQULN 05D ta  Akaut 10°;
30; about 0.5 to about 25; about 0.5 to about 10 20;
At ©.F tto abowt F3; about 0.55PotabapbutOs0°abavbut 1°
0.5 to about 5; about 0.75 to about 40; about 10 to -
taboatbod0; 4abouwtbduts 1o5abbat ahdutaddit 2bbetabutto d@pout

and about 2 to about 5.
40°; and about 2° to about 5°.

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

7#0,5°”to.aboﬁt 60°; about 0.5° to about 50°; about 0.5° to
*'aboﬁt 40°; about 0.5° to about 35°; about 0.5° to about
§O°;?ébdut 0.5° to - about 25°; about 0.5° to about 20°; - t“

iébQUP;0;5°.fQ_ébout ‘15°; about 0.5° to about 10°%; about *

4}6}5§1tdxabod€_59f aboutJO.75Q_to about 60°; about 1° to

ébgu£'606} ébOut 1.5° té aboﬁt.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

porﬁioh at the end face of the distal end.

33.. A flux imprint- apparatﬁs_taccording to 'claim.¢23,'

“wherein the first tapered portion, the second tapered

25




o 15 3.1. A fli.u'X in’pr;i' nt appar at us':?:ac‘c' ' 7
17, wherein the taper angle of the f%a&@@yooo 1 2

portion is in the range selected fromthe 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 .. 20 30 ‘about 0.5" to about

po25iombent &hE tmﬂhd)utaﬁaredbmﬂrﬂcﬁltﬁoarbomm -15tegral

10

15

25

30

rmaterlal whlle at least some of the flux materlal adheres

-about 0.5 to about 1 about 05 to- about. 5; about-:

" ‘5-'__5“6107@”6{ bt s haldout 1 to. about' 60; about 1.5 to

.about 60; about 2 to about 60; ~and about 2 to about
5.725 32. Aflux inprint apparatus according to claim

'-,_::?34 17 A_ whthefln qﬂwelmpsttaltlegdsfbim Reipignsa eédhlxcowpprset

V\E%Jr ortion.at the end f of. .the di_stal ?
-'ap%r OFPax Siigr i hit AP at usa Hectl dithg Ao Efai Rins
 mourd®d Wher aire t haydidrst, t apesadiporddan, dhe seL@ndpins

- tapered 25 2005/00027 portion and the third tapered
comprisor far fhahti heggral 2 . 5erattuden t RXiRe shafiistal

—enc? L@PS‘xﬂfxai ”Bﬁ&”&bggsﬁlcéx BS' 31% QildedX '%Fc[l NMngS

appara conprising a support; an array pi NS _
flmnteplef@dtbersmppordn,spmdelameabb dfons_;altdzqmm axis
nprises: a shaft having a | ongitudinal axis, )

of g d?%% aPhaghd- 4RE & 3RFEhEOENLDppBREFLNY o LERE cﬂ s¥3a¥5tf.

cifiithrh@® tiofsb' daRsed fentrd,on dir-spgsedede hen o -
- tongi tudinal axis 10 of -the shaft, the tapered . E
dlmmtucan tt@plemdngtheonmaomm@l icr ounf ehencehabta t_he. L

‘ nd smal l.er circu erenc ina direction toward
e gHi §

SrBE e hd Bt SHESKAFt: the. nethod conprisi ng:

the st Qﬂﬁqt@‘ctlr{@)trreorg@caty ROt anfiadh ofl gt Ngatveidal; -
flux mat er i al (hb) removing the array. of pins from
theﬁﬂ|u%emov1ng array. of pins from the flux

materlal

dep051t;ng flux

354] A method accordlng to clalm 34 wherein the Step of

dep051t1ng compqlees pre331ng heﬂ?_gins - ohto . the

'-su@etrate~;

37, A method accordlng to. clalm 34 whereiﬁ'théAHetHOd _

_further .comprises the step of remov1ng ‘the plns from the L

'1supstrate.
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mat eri a- I vvhlle at Ieast some of the fmfme?r@)@S/OOO ] 27

.adheres:::, ., :. to at |-east the first tapered
portlon of the- pinsi;:=. and >_(:c). depositing -
flux material on a substrat. e: oo by, T - =
contacting .. th:e-= dist.al-. ends of the I'pins= on

. the. subs.trate.  F% L 20 35 A nmethod, 'according
30, - -x| d@lu34matebenein didé]lﬁossté@ adn: caon%&(btsltrrgitteh By a

arr-ay of Errs with =flux :material - conprls”"es

Theirerd tq‘%gcm%rﬂ‘?éj gt 5L pits into the flux material.
25 3:6... A nethod according to claim 34, wherein the

step of depositing conprises pressing the pins onto
i%he Atpbs. tacatwiing 370 Aleetmod, acf:tolrtiimtg ttomgrdisnng a

wherein urth 0
S She A ngoTRECD: RusBpat opnane SRANTE AT spxis
S 120 Brra PO0B L1 wS8n Aaibuilﬂfgfteﬁzla@e,re@emttl% Oh@ said
substrate by a nethod as clained in claim34. 39. A
Hirddemadiath Rortelci-m 5, further conprising a 5
fourth tapered portion disposed on the |ongitudinal
axis of the shaft between said first tapered portion
#nd Fai §pint hhecot@pededpoelilhon. 9, Ahpire iaccehdi Ngourth
to claim 39, wherein the fourth 10 tapered portion
tansared R 0TS SARRTS & HUUF STURIER CidrueigRRce to an

r rectio h

e}{%ﬂa sﬁiéif??‘; %q:s%ﬁ]at 2‘-?%' Bt Oy { oV A N€ sard the
distal end of the shaft.
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