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H"IWM?WMIM{[ [ ne ranut act ure of i niature m o cpratbe007
ec r|

r.g contacts for use in testing
senlcénductor chips. (2) Description of the Rel ated
Art 10 It is known in the art of testing probe cards
f orvelrBoD FGRIFORMING PHOT O- DEPRVED MICRACHLEC ER IGANEOMIACTS
probes made by nechanically form ng a straight piece
of fine wire into a desired shape so as to provide
the necessary si zggeGROUNTOOE aEenNEgsioN -3 show a
conventional " CobraTM' probe test head produced by
W& hit ries, Inc. of Brookfield,
Connec
probes‘f%‘ﬁ“her@*@'é%a%égﬁgar’éﬁ*%%g%‘ﬁﬁﬂé““.‘fﬁﬁﬁf?%ﬁs%é?@ ¢jlero probes
arod clseio cal dorfthaswior yisedin tefting senHe@iidupioogepshas opposi ng
upper and |ower ends. The upper and | ower dies 42, 44

gp} qug%ttehgghgnepg es corresponding to spacing on

a ont act pad spacing designated

pat  er ek p i Felde Gpe B S R egPRR sg % Berform sueh
r eést 3B phobet fade bippechadicellshforingat streight piadethftfine wiewd a

end .of each of the gg bes passes t roug; the mgr ﬁp
didESFFEIPBAPE AR FRIPPrANE R PETTIE LYo othor TG d-aifiow

t @QohRhiibiAtEotirdTMa ppytR &t hdap protiubdtl by efemiab&a{ar@s Inc. of

13, there is illustrated the additional inc|usjon
n&ﬁ%fﬁlj Epppectiont Suchysonstheads $opsinh of 4p irrfwsoftryﬁ‘?eéérﬂfsfﬂd between

%F)H&%Jﬁrerthﬁae?mﬂﬁelsecoa@kweﬁ 148 qelise Fe@H prbbe 44 @Pp@ing upper and
“and hol the etched probes 81 in place. E
odwwmi%tw SPPAT GBd fower Hiss fovidreogiagn PEERS Obmltf%?qﬁreﬁeondmg to
Ost:)z%?lta 3 a‘ﬂ%t‘é&%@ed 'cﬂcﬁlh&nyﬁpﬁd hfﬁ‘n 8@510@\5‘@d haeintdsi&edr die hole
formed into probe such at the probe acts
| |meera agpyipagdie Rekmamrng Theujmeg snd qfegch fttbqprohes is gafgined by the
hegag. RELE Aok Be Be PRIES pdsQesBBrough the 1
B RUCHALE LAYy SRR AL A PR i i v
prde@lmm prdtel and esteads wyamd the hvdr dietHeto llymerateging: probe tip. With
ni% elel(?(‘,sl%%l I%‘hlél]g S mggyate%fthé Q&%mﬁo%%f mpl%%gn FB— lm)?rﬁ[ing ﬁlmC}BOI.
f ce &l or varitations I n probe |ength, “hea
pll\ammmg ¥ilm aB@l isaxfpéeally (ﬁcpogd é:phya suiffible ppkygtge'c dg:lectric such as mylar

t yp wadi.n armi a |
Bl B oRS SIRELED, Bl CHAT B8, By B Wer i o
t hﬂa&krﬂeéi(ﬁffseﬂ'ﬁ(brﬁ tignerghe gper dicelgsarfd the bﬁsn:s:sa“ndnw id@nBe probe such
the center, ved ortion. of the 0
i e ited PUrd BERTRG PR G oBEnuBy Rederbf brovehtinco
Thenl0Wath ARefetipRR testlddte @bpdrlRad sag pebbak@maind ;Sredommately
prevent the probe fron1extend|ng too far throug

d|5é9é10n4% v @aw@w HKompFGSERS TR A RodY OF ﬂﬁ@esbﬁeéeéféus

t h:%mphanc.e allows for variations in probe length, head planarity, and wafer topography.

The probe is typically formed by swaging or stamping a straight wire to produce the
desired probe shape and thickness. This swaging process flattens and widens the center,
curved portion of the probe in order to achieve a desired force per mil of probe deflection.
The lower and upper ends of the swaged area also prevent the probe from
extending too far through the dies. In a conventional probe manufacturing process, the

probes are formed from a straight piece of wire, typically of beryllium-copper alloy. -
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probes are forned froma strai ght piece of wre,

typically of beryllium-copper alloy.
Frerrerererrerererrerer reerererrrrrr *@&0002* 20

March 2007 Customtooling is used for each probe size

and design. The tooling stanps and forns the 20déace2007
portion of the wire to achi eve the desired shape and

t hi ckness, thereby generating a desired spring rate.

Wth reference to Fig. 9 there is illustrated cross
sé&atsiconalolingisdsed fmgsacmfprdaevdizeema desgd The tbbﬂelgcﬂtms aad forms the

| SrBFORESBE 8RR 3 RN TR LA 08y ssncming
Crdesigedsspeihg eate.91 1|l ustrates the generally eIIrptrca

shape ., a _stam and tool.ed wr rqQss , . )
sect | og‘&lth af‘rfeaecea? gb%? fihezy %fé@“%%&?f‘.%‘ﬁs %“8?533 rdgERes of a wire
Segéd PNhOprich £t 6 phsfuaspioBed. YCroheeSRNER0 mmrmterserﬁeegemaﬂy circular
to cross section 91, the sta eﬁbﬁ@F form ng

prioBeohthe Pre-gimpH Wie-ofoshieY Yates the gcrrerﬁ%'éf ﬁmtml shape of

equ@Elr§peQ 488 1od18CRIke aNEE RodsQebt®inGiNtread 6f B5thRRRE QiBRYE b cross
1.8 mls. When assenbled in_a probe head configuration

i tsegtipn Yrase aybstaniallygherdame: AV Hh sefereacedp cepsy seefipn 91, the stamped wire
S q@ﬁﬁxﬂ% ltl%'h]pl?et s %%H@l@Smf 'd ﬁjoklj(rﬁﬁtég} 7 B{lp@ﬁ§ nHF&ﬂal's 8.001 inch) and a

the pr a result of w bei n
apprgbjd??rgf :mpyoﬂmmelysl Smdlsy w@prapqqglbg\adln griprobe head configuration it is

h %J I%Uqu ’ma?rg %ﬁpfehé%'%l"’l' aﬁ’ Eﬁﬁf‘a%oﬁ‘%&%&‘?ﬂle );ﬂg@i ngglo? BI%JPES used in

space robe ever
V\/Ith@pnobe hd%ln Acsut re$L(ht d)fe’nglhr95 bxmg ‘dphe)xd&fgi:llyéfdnm rﬂbleedluupng a 1 mil
on the en robe

f th
i gF%arr%t c}/n conﬁg{xrﬁonaoolrog =y alrrafl%ed HED (?0 tlheac? gL n}'% %alld SBErlCOCg one probe

I &vérly-8 milf2The Bie BUBe dud wslengthi and thedegedprobe tippemmetry is ground

bet er tes
o St Poeb R Brole® T st S Pl 805 phorobes i 4/
pr.odEs Besalsappei tb®lagehi eviena Weoven pastet Gorpr@fed Besting, the probes
| engt h h reference, t ig..8, there .is.illustrated
L o sermb a0 B B oS e o ek oT PP inf b 1o Bttive a more
eh@heﬂn@ﬂgbem§@1of the present invent|on Wth
reference to Fig re | ggs ra eg t he basic
conponéﬂﬂ@r%?mb?oﬁgé>8 ‘ﬁﬁés Ditag WPB?ﬁ%?W@PV°ﬂwa“
S %Htﬂl@a@hedqﬁ&@ g @éﬁ}@ﬁﬁﬁn%}ﬁiﬂﬁcw\ﬁ% feRréice ReFghafikere is

03. Probe shaft 5003 is a gently curving expanse of

t hBusﬁramsiethehasscscorrrp&perttwﬁﬁrﬁ%ﬂSe $rqbg bpsred 491 peredtiyelyehat and
Lghrtg%ﬂ{ &\Haﬂﬁ:’ cohjtrec'te%l B R)@@ shfNSoBOPPoteBAft SOIES a'g@ntly curving

circ |t to be tested. 25 Conventi Ona
stfanpnsn of freaceedds33ubatderpondtes imtigriaplecsendf 08 Freangrationyit is probe

gdqﬁggFm?&hﬁ%%ﬁﬁghﬁxggﬁtﬂ¥8ﬂﬁﬁt@@é&Qwﬁay cause

uce cause these residual stresses
can chahgeemummlﬁmnmngpm@ﬂgegmwnkobobenﬂts6ﬂmessﬂmmy%kwm
arij se.

orbbtes oy PR R FRTGOR ached PEah Y’ BERR B Qlsidunt

t Gtrasdas gah chasge over time, chanoes in probe stiffness may arise. In addition, changes
in the requirements for probes require retooling. Such retooling contributes to a high cost
for probes manufactured in such a fashion and require a substantial lead time before such
probes are available. It is also the case that mechanically fashioned probes are more
difficult to redesign as their construction is closely tied to the mechanical means by which

they are created.
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for probes manufactured in such a fashion and require

a substantial lead tinme before such 30 probes are

avai lable. It is also the case that nechanically

fashi oned probes are nore difficult to redesign as
their construction is closely tied to the nmedbdviarchl2007
nmeans by which they are created. 20 March 2007 There
therefore exists a need for a nethod of manufacturing
such probes that avoids the problens which arise from
mechan O81e hese kit PGS 2 Terhiar 1 TeROd pRBAMHAGEATE Sigh Probes that

S Y6 @ i EMEns WaRhankd ﬁbrh)fne%Hﬁﬂ&b kmh Qo MOHCi Téither a nced for

probes of different deS|gns absent a protracted

r ewchal mathop swleséansiall parpable tSoMINRYS obTHE diffpyeniTiegsps absent a
stant invention is drawn to a

ﬁE$W%§R§$£?8£m%§%?kﬁg a plurality of mcro probes

conprising the steps of defining the shapes of a

plurality of probBRIESSWUMMARY @ THEANVERERON appl yi ng

a photoresist to first and second opposing sides of a

metal f erl a one each, of
0pposi rgglefai'sllgec%/ f; trklla}/nss[é]a%to lﬁ(\ﬂenstlo &3 drg a mn%tog Iof ﬁi‘grlpatma a plurality

expastrogprétee cpiptisingte stept of defighiz tpaas‘:tﬁﬁa:i dfh Ipdll.tghy efApobes as one

of the mm ks eveIo in hot or e

O B PPer Ay e ShuReb! 6 SRR SOH Sipring matt hReral ol
rreveilaﬁ@%' bne cABK of P playlstgh @poghehRE adddetdid sfdek bage ntal foil,
the netal foil to regﬁte the ex oseﬁéptrtlon to 15

prERATERE e phefpirist § lignt pstddRrovishh et e dpety dereaping the

| BRdtBRdsist, PRBEhSA pbiiodbBMR phetodesFBINR PRl doathdr Falld Adal foil, and
a plurality of mcro probes conprising the steps of:

d PRl Hinggtadies Watpesur&rse af e mickal fqiltogemoysy thpepoged pertion to

n@@hucgpghymn ofpRBaLoresist to a side of a first
met al eria overlaylng said nmask on said side of

sai d metneiher pynset afdesinFtaRt InSREeR isngaveriod ptibebeidabripting a
pﬁg%%l?lgtof RASS§ ol c&%x‘?ﬁ&@thé @fegs Sfaéé(hmrgret‘}ﬂ@ L%EM aslﬁﬁthty of

sist; renmoving a portion of said photoresist t
expose aaa posk;iapplyoi aszmoa)rﬁwrtsq a né‘t of a firgt metplahaterial; overlaymg said

€ Im%glg ! gfsgld@}c{é%f Qaid ??e%n q‘irﬁ?ﬁ%naﬁ&?&s‘uﬁ’l safd hoﬁ)‘?és%l to dl10ht passed

expose Ions of said rial
r emglngals maek siemjmrlm@bhmtestn @imoving amooctuoef s@d photoresist to

ple)l(l%‘)aslel ortlon 5)11’ sal%efs'rst rr'i“qol mda errllaafs %ec;ﬁtﬁFogrf&mtﬂhaeselcodl n%téllggatenal on

t @aitl hﬁpas‘ed rperremt loosmﬂﬁnemhtadmmealeami iemeving s#id qudOOcﬂ) eetal material

c rises be b e having a generally uniform
%ﬁgwﬁggsagwﬁﬂﬁéaf 4 plurality of edges and

ext endingiied aspct &Uﬁﬁh&fﬁtioﬂhi Jrash k@ gidro pebghtanufaci@red according
pl ane, a probe shaft connected to the(gﬁpbe base t he

D C1BE ISRt PHEGSHIEFSID Fi THRIT RSP PR oHIPERFik@iobe base having a
bemaaly bifemPihitkadss biuried 8¢la phural 71 6f Qb LA Xeending for a

substantially straight length in a plane, a probe shaft connected to the probe base the probe
shaft of the generally uniform thickness, bounded by a plurality of edges, and extending
along a curved expanse within the plane, a probe end connected to the probe shaft the
probe end of the generally uniform thickness, bounded by a plurality of edges, and
extending for a substantially straight distance within the plane the straight distance being
approximately parallel to the straight length, and a scallop running substantially around a

periphery comprised of the edges of the probe base, the probe shaft, and the probe end.
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al ong a curved expanse within the plane, a probe end
connected to the probe shaft the 30 probe end of the
general ly uni formthickness, bounded by a plurality of

edges, and extending for a substantially straight

di stance within the plane the straight distarifeMbeshrZ§07
approximately parallel to the straight Iength, and a

scal l op running substantially around a periphery

conprised of the ed aof the pr ase be ..
Shaft.  SHampher pwedr iranvesin Bfiian Raog o B B aprisng a s
ashe ebmpfisddF firs\uaabdcond bﬁpcﬁfng\pﬁhnhﬂswfa@d’sab@ﬁtseﬁlb filn@lged comprising
conprising_a first die_conp ﬁ ed f %lrst and second

opyRTry Obfirhdie helss peguding e © {1} fiiefion perpendicular fo

C QR io$ tH&g‘trstQmQ atdoal Plafhr subfadds, éjif.e@oﬂitpch@ So¥{iRAGF frd and forth
through the first die in a di rection perpendi cul ar to

bdtpmoémgtpllf@af surcesdheiscsarcbiig fiythen spmeiiip e pateryoiggeRsid ic holes
{duf?etg {0 pdifdid SF tBRdld 1L the sQBROSHeMHS1eB kABAding through the

sur second die further conprising a pattern

ofsesembdnd injthe dirgtiéan wheneip diepbind plagarserfadeds pasnged i pipnar contact

fi [

t h‘réﬁ §) tlgécs%ﬁ%n | %nalg E&rtfeﬁg g‘%{ﬁ?g% tfl?eo%g ecll‘lg M)l%@ ﬁr‘e r(])gfﬁétl'fg)%% first die

pI ledes insusubstewially vaifomndiegttion, apd arpdyraldy nf amtbés auictelach pighe probes

eé((%%?qlg%@?cfat{ggs urt ? tcfte Ift?slg:c:lpec}goli]eastaﬁg Eges g]ie tﬁg g&:ogéi fie rﬂ%le@ She probes
S uastindi bwfdcy ﬁun;hfcommedsutzee wiithrhaviap tean fotroedby ¢tyhing.
probes one each of the probes 10 extendi ng through one

Che. probes having. BeCd PaseRy AP OF SRAERERYAND 1 7

havicpg been écrﬁfeﬁﬁ"@ inysteti6h bNgproBRIdsFhRE BRI t(ﬂ:\lat@:

THE DRAW FIG 1 is a perspective |IIustrat|
prige 2t edta PFé%CRYf‘o‘\lfmSttaﬁo’t’ RE? gfPps seqisonqf( probs tgst g‘ead known in the
perspecti;ye illustration of a cross section of a probe

test head known in the art. FIG 3 is a Cross sectlon

of FI&3 gor ¢ perowtseatip Seor i offesehadrd ierd opmdn Fieart

Fl Iﬁd’ 4I S iéa fr{n‘t)tmle\y b?ﬁ%r@ge af e Q%erﬂfln\khﬁmpr esent
i nventi on. is a side view of a probe of the

pridsent usnwm wew of apratiecf ghe yeght MESHERTi ¢ view of a
pr% 601c 1§ %}15&&@&% %vd (ﬁvae[ﬂt)ﬂ)eotgf the }J:rlegan'v§ntﬁ)nph0t ogr aph

mask e present I nvention. s a
phIE)It(BJg7r apa diotegremlmfdian@ﬁkmf dt?e)rk&ftom\’ftlﬁlotlhe art and a
p e e
P L o BBl Ayt Yy BRSSP chfinca prove
the art hﬁﬂh;be%ntmwamdnafter 25 machining. FIG 10 |s

anﬁggf IS oﬁse %%rlf)gs?saelg?%qﬁlfﬂlaatratlon o?a pto%b ‘ing&m Enht%e gttt%%t%q)tefore and after
machining.
FIG. 10 is a cross sectional diagram of a probe of the present invention after etching.
FIG. 11 is a perspective illustration of the tip of a probe of the present invention.
FIG 12 isa perspect'tve illustration of the configuration of the masks, the photoresist, and
the flat stock of the present invention prior to etching.

FIG. 13 is a cross section of a portion of a probe test head of the present invention.
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FIG 11 is a perspective illustration of the tip of a
probe of the present invention. FIG 12 is a

perspective illustration of the configuration of the
masks, the photoresist, and the flat stock of. the
present invention prior to etching. 30 FI G 130 Mamh 2007
cross section of a portion of a probe test head of the
present invention. 4 20 March 2007 DETAILED
DESCRI PTI ON The prese t wn to a nethod
of manufacturing probiﬁyﬁﬂxgglﬁf ngégrOV|des

i nproved uniformty while Iomerln%%the nuf.act u

cost offhe present pryeationyp draw 1 p Jhodgf Mapuiagibpg BT’O% & i 2 way that
by 911 e 1195(39&@&1&0@ YY? While 1 ridb AReS aITa LR gtcastde theRebes. The
efined" it is nmeant that the desired ?agFIB
obrtheaqg mapipe faciugedf ysingta RIPREST Py Wigcly the obes prgplotopfletincd. By
gk ol% GefiaMit i@Rdadtitat 'tﬂ%glrédsshﬁiee& th®@prdBdas BrsiBisekified as an
having a repeating pattern of e desired probe
pnmigel ie graphes fnmsiand she image isssed @ By Ahsk havmg a repeating pattern of
ersi?sd Sthid %\*Oﬂlep hl%te(?nasﬁiiscmérpgsc@ %lo%EQ\IlGH‘aqﬁB{dF@s@t in a photo-
of of T g process, rather than a mechani cal
st:&hmbmg phaxomeﬁn@t@ecnmévan@wmroms,ﬂ pderthen a pgelignical stamping
eferencezﬁ né% there is illustrated a
pREICES A YA Y HFEBY 81 of the present invention. The
desir e@vﬁm&mer&fc té Rig. Brtbiye is iluftiatata gpécidiingd peebe §h of the present
| T,g\{%ggér? eﬁhllé?cﬂ %%Igeg})ﬁtléle n%bg Er]]sg 11’E)ta stptgtélP%&:’ asl'!a‘?lq agé)m?éi)% a: form,
praﬂ@ Ehe 1ﬁ1ra§$ 1s|u@ed fol iffake & gl:igls ILtSitslt hzt\esg are&aﬂpgaaMm ofithk desired probe

rpmﬂg@‘ée Sﬁ@p%élluﬁgatgﬁ% S%&? gé‘ §7QTE/L&%§3JIZ§O Jun r1£ed of a plurality

7%f g?d‘bb RRapeD €2 AR EHk s&@éd’ 'EIS p‘ﬂ{éqhalg: dhapdstTe define the areaq
o-defined probes Q sent inventi.on a(p are
C@ﬁgpfﬂ)@g{h@g t%@e phetords 13?4 &{)s ogﬁlfe rsseBt 1§§ent10n and dre constructed so

Subss QTH?\% AbhiXo Hﬁé Hﬂﬁﬁagxdamﬁﬁrﬁﬂl?mdgnﬂheglshabeﬁlaﬁ& 72Ddbdkk spaces 71
spaces ext ena predom nant et ween p
7 2xtond psestopananty SENEER RIOLS fsh%pe%?% ?‘E‘rséﬁ’ﬁ“gf@s%ﬂtéﬂg cﬁfg%téntlate one

ﬂﬁg& ST]% f?ﬁbﬁ%ﬁhl ShEgiroh Mg Bh@pRaskZ7zon mask 73 20
5§t “enbodi ment of the present inven

mask 73n|a§1rst§eﬂl>0ﬂrm€aﬂ pFthe exsent epeth “FH’éaSL / g bse‘ése%T a process

are &L§ d}a%ﬁ&'@ltal% ﬁ@%tf%m fi@ietl B&dstockylpiealsy of Biryllium-Copper
erf1f|un} pper I'n a second enbodi nent of the

pra®entin a sacend ctuhodlaleslt@ﬂi‘ﬁ mesensingetiopghiipalesy sgecl mandrel is

fornmed, usi ng th d g e RneReRcBdfofh&l dilthe mandrel
utlr‘)ﬁm%c} ec't‘gro &aﬁ‘éz?zaﬁdt‘%ep‘@& 3 ! tr om a tl'?l n et aIe e

t yipbraalthip nodtalNiypicelly of Nivkellog N@@bgpbalmll%y 25

Enbodi ment | - Etched Probes Wth reference to Fig.

12, there is illustrated the probe configuration 1205
Embodiment 1 - Etched Probes

With reference to Fig. 12, there is illustrated the probe configuration 1205
employed to produce the etched probes of the first embodiment of the present invention.
Flat stock 1201 is a predominantly planar sheet of thin metal having opposing planar
surfaces. Flat stock 1201 has a width corresponding to the desired width of the finished
probe. A preferred width of the flat stock 1201 is approximately 3 mil.

A photoresist 1001 is then applied to both opposing planar surfaces of flat stock

1201. Two identical masks 73 are then fastened to opposing sides of flat stock 1201 with
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enpl oyed to produce the etched probes of the first
enbodi nent of the present invention. Flat stock 1201
is a predom nantly planar sheet of thin netal having
opposi ng planar 30 surfaces. Flat stock 1201 has a

wi dth corresponding to the desired w dth of td@eMarch 2007
finished probe. A preferred wwdth of the flat stock
1201 is approximately 3 ml. A photoresist 1001 is

HENAPBH dabdl nfabk PP cRRROF R Ehelphadedsiss T 12006 a fikg@d side of flat
stoci 1201. Two identical masks 73 are then fastened

tgodp bl dieda skt 73 1rapliged kel baipnyions feairom qeidhask 73
ch es 81%11 S% gednqgierﬁﬁglrfezﬁﬁl%lﬂn i dilfer GRRE 88 ts iWekdbt biiment across an

oto esl coverlgg a single side of flat ~stock
1@0& pel"ﬁhfedl‘tw tm@pwe éhegllanghadfasesct flahgipckaldPlohéght is then

f%ggltél d a %e{sﬁ% e%c?tlﬁ/e tg’ ex;ﬁﬁé [h%}?ﬁﬂ%%&g I(S(ﬁ osed between each

ea ure in the ot IS I n exact
atniagh 3 atd Basosk 1am B«uhan@bs Pendithen|separated frbm pectisamasfaguration

0 e, planar sur
t %%@g' 5 g CXPOsure of ea tgres g)l ‘?’(# %llg,ttgfggl}qtorleéé %W(())016§5tq%veloped
ped finedi As akOdilt dﬂrﬁj@mg_etd(pbﬁid\memr&sac hoo llmﬁksp?’)ﬁdmgcb a probe

fl.at ock 1 Bat h [ e epar at e

e TR Ginsh a1t ofitaPeE 1 OSBRI RROBRER poridls of

glbﬁét@fe@ﬁ‘st B1011X8R¢spoading @hi dark Bpace W(Dtis{)ﬂ’u&'iﬁd Sff of@Rd.owtSf contact with
evel oped and rinsed. As a result of rinsing, exposed

pﬂé%%?%sF@ﬂ 1001 corresponding to a probe shape 72 on

mask 73 &R REhACAHPaEd hiQubdtditiaBy ﬂfé%arﬂag Qilne t¥Bbth8urfaces of flat
unex osedrﬁortlons of 10 phot oresi st
d

c%tpﬁ $p¥nditegtehsT besdas R d@ﬁ%la% fatystqk 1PPh§béjd‘Eﬁ°F‘0‘bFXt%ﬂﬁ’H‘o from the
ﬁtepgur Qpt %Cﬁat Wiok 1241 zﬁ&nﬁsz{no(gfs [Jeg&]ﬁdlceﬁr %ttﬁg'ﬁlﬁndr%xpanse of flat

en appl red at substanti y the sane tinme to
S$m0ﬂad 20l ofd diteated ingp dlakstackOR01 figen esch h@mosmgqlmr Mface One

?%&ﬁe&tx %fédp@;m LRk ggg.?ﬂof&sﬂt k& 9@ EARNG of deP M dissolve

outer sur aces 0 at stock 1201 along an axis
pérepeetd] cibbteate tsahe bmsqmlcaﬂ‘élmdem&wge Aof usedl herems“undexsktting” refers

1@00&16qgn%69(%J $t& an%gchepéapgvhgé gdlg‘stogg éQc]' dtg\rl g]ﬁ%i’i’ﬂczm etched path

anar ut e o apply
eéﬁtleedmg pex@emml@rteshesimfata‘ foxvddcht @)e atchetwds applpsit (S@t‘eﬁcally the

in t.o dj ssolve te is the

p?‘gg 8|ht8gds tf) ebén ePutévu c%as l?trgf\%ss mtos‘tgp ﬁ%{agl

"under oMith telﬁtgende&f) €is 10 ttbert: h’ﬂallnsimth&irthgcf(ﬁsfct annumiecdmﬁmg on the
appl i ed sol ve net al. i.ate from.an, etc

R Rhe Rrebrushine Pisr gL A Ruh e JVrind oot TAUET Befii g crched

t ot 6h@k pyésntaRpdntiesl aft@&@pﬂyfdg&ﬁé ¢tyher! AE car?be @b6NRS etcher has
tends to extend outward as rav I lE‘ é ng g
vefiRctehermored the mty. COT@“S‘Pﬁ 8%5“?03 2P} {ropythe aga perdered by

em&&‘:utol@wy Qﬁi@ét%h”iﬁd 1thJO¢ n Ats h@lllﬂﬁt’?@&jﬁ dnd¥rQp @%ﬁxt&ﬁ@ from an
present i nventi on is a cross sectional view

ofxtenior srfapedf ﬂ@fﬁ@@éé%%* toppgedsheipgssior philatstacks h2Qk tRigte that
aﬁ?hé@c@tgl b5 Qe RhEb S htlﬁ%ro%ﬁ?br?&d&%ﬁ? axis H@O@Fuﬁhﬁé tp@z%%ndlcular to the

ectivel reane r|S|ng lat s
18@fades oﬁflath;eocarléél bBichdimati1 ¢ is the boundary designating the extent to

which the etcher removes flat stock 1201 up until the etcher is neutralized or otherwise
rendered incapable of further etching. Because the etcher etches at a substantially constant
rate and follows a path along undercut 1005 deviating from perpendicular axis 1009, the

resultant etch limit 1007 forms a gently curving boundary. By controlling the amount of
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25 undercut 1005 and etch Iimt 1007. As is

il lustrated, undercut 1005 extends froman exterior

surface of flat stock 1201 towards the interior of

flat stock 1201. Note that wundercut 1005 devi ates

slightly from perpendi cul ar axis 1009 runni ng20 March 2007
perpendi cular to the surfaces of flat stock 1201.

Etch limt 1007 is the boundary designating the extent
to “which the etcher renoves flat stock 1201 up until
t h&imetth#tdhe ¢tehen suaxpedeid 2zeatotockt1BB I is @oBible Brvledusel the cross
in he et cher
etgﬁfggh%mg&gﬁﬁé{an§P§%FQ§Q%ﬁ§§ ?%§§ape and foll ows a

pat h aI a hg reumldaat s:tuiepr@i@isn déwvcadsppngng emmhperspeormeemtsan the

scnce a [uesu Lan (# t d 007 . 8
R REF stk SR St ndhig ol Wioashimeisr of each
5 EI Eﬁhédamee 206¢¢ that iinadisthat ftoglescen@mmse g emmﬁ:ﬂmg tipd 015 forms the
at . stack 12 ssi to produce the cross .

CeRrBR AT RaDr | B aBRR T it oIS Fiitaed 7 perspective view
Fi gf a pldbe THe 50055 U st AR bbe SeHpeEcANSD 1003Mx@indé WouRPROSAIRY 107 of the
etch I jmts 1007 results. in the presence of sharp

pr 8PP9S 8 bincdme papke ol 1 e utsn @rabg terld A is lf’%‘@d on opposing

Pekidaeihe flaPito kAN 1 RoBpAARLBRQISobNDL & t!‘iehﬁ}théslﬂgxtreme of probe end
di stance from scal |l op base 1013 to scallop tip 1015

10§ oP P threbe dr Al Q1gpn dF seandp extendcyondputir prebetie ht)S as @ result of the
Fi geandd oéﬁé&é‘hdﬁ drblddSthe LG GG
proge %n %@rcan be seeH Oﬁ@é?? ﬂ%83¥g§%éﬂg Ertension of
ar piohd tlpHéObd@@m.i 20r piobe Fp 116 otved fpr @bter &htachwitheliectgjcal
pr [ r. tip 1105 is | ocated on
op%%@?%éﬂwﬁ%%%aiﬁgbgﬁ QIRQ ck 1201 conprising etched
probe 8Rembving eheftmﬁx}imssd mebat resutes infin prrgpef ;&nldas 320achBd 5. their top
5 7 SBE P BEo£80, DGR XA BRI O Shoes e en
exteend/led grom theifldt dtévde 1201 mhdieadied fcprasimmbe)ndxtcﬁﬁﬁlﬁbe H’dae The tops of

uIt|n extension o [ be
or Do 3 e @i BBk RIGAE o SRR rebfeRited to o a
e|Qﬂﬁkb@ﬁbnm;&épumESKMh@nmEHEM§H probe 8.1 is in use.
Renovi ng the unexposed netal results in an array of
probes attached at their top 15 end. The array of
20 Pr Bh®sdinsent DeRlechiehted Pyb@ol i shed and pl ated. The

pr obes are then rempved fron1 he flat stock 1201 and
r eadi ed! OF see8ad A PAimaRipE éhewr%‘ét iggeiionThe maghhs3, 6f a negative of

t hgheRhRRES, & QLA B ForhNLstARRENRLY nBinbrel ﬁ)@ﬁ?@lﬂ%&lr@f&rﬂﬁg an array of
tips are held referenced to a flat surface to bring

t hRroBebblesinitlys erbodimest, R eheferesistio apphisddp femtidoofa stainless steel
El piate! %@fh@%ﬁsl?‘?@g%?ﬁixé’ﬁ J\Jgﬁtké%ﬁ%pes%m htnf? Hen E)plfehec‘o the mask

present invention e .mask or a negative o
25 maankd @ osqdephatosesist.oThophptoresistal developedanskinspdileviag pétmed open

gﬁgfoé oSl 8L O, %J@tﬁglemtéi | b c%peﬁgagmg%o R grogg sﬁafff)'esm

nment, a photoresi st o-one
st gfittﬂn@@tzgmlwlsteel plate can now be usec_l as a mandrel for electroforming.

- During electroforming, the mandrel is placed in a suitable electrolyte solution bath
and the production or reproduction of the photoresist defined contacts are produced by
30 electrodéposition of an anode material (e.g., Nickel or Nickel-Cobalt alloy) onto the
exposed (cathodic) portions of the mandrel. The electrodeposited material is subsequently
separated from the mandrel as an array of probes attached at their top end. The individual

probes are then removed from the array, ready for assembly into a probe head. The tops of
7



pl ate, and the mask 73 is applied over the

photoresist. Light is then applied to the nmask 25 and
exposed photoresist. The photoresist is devel oped and
rinsed | eaving patterned open or exposed areas on the
stainl ess steel plate corresponding to the prabdarch 2007
shape. The patterned stainless steel plate can now be
used as a mandrel for electroformng. During

2: tg% ro%r,so fon ] thez ?sgeﬁrqglggaeefa%ﬁneg vﬂg}%‘ﬁﬁeﬁ%ﬂg&&eﬁxeﬁ% retfea}gnc%d to a flat
remwmdumﬂnm@tmfmbhﬁtph@tmﬂmsm@ﬂldefined contacts are

?reoguceﬁll Bﬁ r%B?ee tﬁl ? SI t ratetf fie & ag)g %ﬁg pE)oto dehned probe
exﬁoﬁeﬁeéﬁatd‘\veﬁﬁdﬁ)as Wnbfa@ﬁﬁed)fsuigl%ﬁhmihdﬂelhmg dihectroforming

IBshe R Rl Ene a1k G b BT SEEE t%?&%tﬂgﬁﬁa%depmbem of

t hié preb@p iBRdtionTdie mandfavmeadab a d@ffu@b e6nfafuatioh QBsehEﬁ’i@Mﬁﬁll
fromthe array, ready f ass into a probe he
THEARRIBE Opeth CTWY%SWEW%B'?a‘ ytrﬁ ‘|dP Br5uLIak Wﬁeﬁar%% in the probes

| 338316'1394 lysealh@reimeﬁqumh&@e;’ hefeksitd strR5Q thRkGndif hEME AGER of plastic
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to a surface to bring the probes to the sane
| ekéqrmatxwt fopwentionsh pobegptem fpcontaingresidypd sigespes resulting from the

R r]rxé‘a‘xtdﬁx%&lesqa n;h.ﬁ mgchg{m@eﬂ{ﬂg§éa' d %réa&%ddegﬂ«ﬁpﬁobeﬁérogsQ@ctlon
present I nvention as manufactured usin

et Hesapsulpalgitnesses esfror toilimggt e rfwmhe@hlltwﬁqtvnwemen@ pecbes o at least
Fi . ' , . Q- _
gyl 95 BB 830 R0 DS RIS REES o

t aundfodestdigive fandsiiguespbnserio absenbdf mtaatrﬂezﬂaunons h&mmusmged to the

o[prrgl%egcgv;er B! gr(%cg 1 Ifc’nﬁe i hsg zb ruts Ic(c:)r?\ll | orfa Sr%bte:s 1&36% éeregéladly over a period

rcﬁ'Sinﬁthahd st SmﬁSSESm deglfaéditmnt m tﬁtlr elsﬁ&ysto Ehmily t@nBhiresistive forces

as.th t .of plastic nventional.

e gatorE A aSk RriRerd e futerRl pLBings SPESH oRrgtionat probes
f reomprided dresigad atésea ars hmmlmgr tarbebam hispbrﬁg tc&i’r&lﬂﬂayt&dl In

to creat? a de3|é égrob ss sect b

r SSPHeEsH the phatgdslinedairghessy }"nl%‘esf?fé“‘f"lﬁ‘HB‘E Ff8 ﬁéﬁa fed frogy an etching
C QfPe@Rirb RRRIngYroResSwhith ﬂbesJ 1ﬁﬁﬁgqu1r§ WRcHRh A Bdt3m MR Sr machmmg to
First, residual stresses cause conventlonal pro

exewhm derergd cnsh sesHRal sharagieripics dresylh ﬂ}ee&fa*aﬁ% §é df> aoasontam
EQ%xmal Gesdsaiucel@hd LELLIOHMmANNIKY &lseinffind 0 t he

pro e over a period of tine. As a result, conventlona

probes 4%eyd ﬁl@gm, Syiplyd srgrgth hrefisy foshe RIgPesty @fiarmsokedn deflest, or
g,f idigr lnfarﬁga&ﬁqgr@@ame%recno& Qi 2 BRlelid safmt:@wﬁupwmng the

constant resistive forces to uniformdeflections

adability ¢ eatwd t@ﬂe@ng;nqjequno@pf@ﬁted ptate abssathadpplication of a force. The

argereaﬁgrrtgg P%Le eﬂ?tﬁ%g : E)P{H% fh§ ?gig%gt#g gﬁ%%lffgh%r x;ofl Gr %sax be exerted

| nupoaoint prabé pndnhe thehoole- Idedhurgelt* Weld peist, %emﬁpdnhthe probe will not

presen n

inventi ea hi n '
CIPGRE by ory! BB QP U B IES. NL " Fatrgine probes of the
mgG oAt ﬁl&éﬂtﬁiﬂ&ﬁﬁﬂbngncﬁéas&aglhldn;trm@ﬂﬁ ooﬁlﬁh:abdm peMQS fesictd @dm
Cros sectlonal ch efi stics %
prB mg_aL pagceﬁﬁfxg C IA ly, App 1cants ant1c1pate that the photo-defined probes
may be deflected a linear distance approximately 20% greater than that distance through
which a conventional probe may be deflected before reaching the yield point.
In addition, it is anticipated that the photo-defined probes of the present invention

will possess improved spring force uniformity over probes formed in the conventional
! .
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any residual stresses induced as a result of machining

or stanping. As used herein, "yield strength" refers

to the property of a probe to deflect, or yield, in a
predom nantly |inear direction when a force is applied
while retaining the ability to return to it <0 March 2007
original, non-deflected state absent the application

of a force. The 25 greater the yield strength of a

D, AR SAE P oA S0 RSBl A B e
i tasprybeediicip o d@ﬂﬁctmmrcmgp (ardlsitihlee p?waflcﬂlily lit im Emtlcma&tduh%ﬂl the

to its or |naI. pe. Ilcant§ ate f
oo futts o feanane PRt SHPLELATS & BR Pk Eartas i
| RsKRAsR Heit \Qilﬂ)esdpbﬂﬂgﬁhc_:lgQﬂ%aésedhatnah@m@blﬂﬁuﬁ diffe®dce in the spring

from nechanic rocessi ng. Specif.c ant s

arfPices papnest Hhﬁ?fl ‘PE&O’BW&R%‘Z‘%@?‘?SE & ﬁff%% ‘%E%)teﬁ!ﬁ a‘i apparatus.

def | ectyegh fefdbRab Fili. $0,0ched imlaé @tht ®&Ipsh BNY0294 € &k 1019.
than that distance throu a conventional probe
meyerdel Ydris Bty W%l@af%é\é% w‘ﬁ gvhtlﬁ wiqif dP P 15 ymally PPprommafely

aqdrhh' e el'e&trdf@m?er@ltﬂr%eg 81 esh bdahdet b inbPURndBhh &8kcause the
probes of the present invention wll possess inproved

s mhiciegdeffioed probe §lopwhiethygr efghad %F@B‘é@fof‘mdﬁré@ copsidqyebly narrower than
C%X%?l‘ﬁb?ﬁ ?)lrobgs 89 %B%E’seg@@a in QB%@ headRe Hﬁ(ﬁg d@ﬂeﬁ'ppobes 81 may

spring refers to the opposing resistive force
gdresgnbicd spaced appl@benahﬂy every 4 ndbfwlebtcedvetnhpmh giebes 83 are
di.st.-ange. gl

plcﬂﬁf] sga?%@ea?ﬁ 1{(}%121?4&%1},{ e}] 1y 8 F1)1'?115 @e#%{sg g"ée%grrlrt%ﬁ@etsntetr GE am(:)ef between

t hbe plkm)ds deiﬁie:fdlpmcahd:s pf thbepsescm ua/enipmndzseemlésd mhﬁadbevheladi cdmebe as

ﬁ%a@ ?%X% %q%(géédeté e aé)g{ox 12?612?)( uﬂg re%%he\cli é)n{;:oeng/gé]gﬁlonal probes,
pﬁﬂ@ﬁlﬁow ﬂei&qeﬂlmﬂeainaprbe heed festesth%a;ﬁaaﬁlpat‘e@tauﬁi cxrcht\hherem the
' eﬁ%set%lec\% gt’tv%?gi ﬁ(igacts %?}F It’f%i%%?)? flgcufet 8 qferds fii/smaqleeg approx1mately 4
appnoxi mately 3 n1|s whil e wi dth 1019 Is typically
approximately | Th tro es .8
DT b Tl RS 2o o
Photde Aafsidied 201 ahas Bde dAWRBIHREr B8 B%mgﬂielecuoformmg process (in

el ectrof or med) are consi derably narrower than 10
cdhw &t PEAAFUPONRY IS 2 e qltﬁefaﬁaﬁ%%&h Figlgg probe

t hg iPbAlsendsly 18Haiinh eReRy Skl BRYactdPRHASS e/l Hd 53R 8Mr etched
approximately every 4 n1?s whi | e conventi onal probes

8rabat8l.t ypi cal | y spaced approximately every 8 mls.

Because the center-center distance between the
phot o- defi ned probes of the present invention

asdsemiplell in a probe head can be as small as 4 mls,

as opposed to the approximately 8 mls required of

c onventTherfailowing brsnpld Betalﬂﬁa)apmﬁms pefirride tpratiiemgrapmbodiment

éj'é e}%e{eﬁlgmv lotnag’éegga {) v\léeé'rlﬁrlls%: eg{t ? 9 pﬁfrglgg OF S?eps including
| nhegridtpechatition Photomaisking stckisg, sharhicalysliajpipg, gtdtimgf @idy process of
in(ri‘ri]vldsuélizing the probes thus formed. As used herein, “DI” is a descriptor meaning de-
ionized. In addition, as used herein, “UX DI” refers to ultrasonically agitated de-ionized
water.
To prepare the material out of which the probes were to be formed, BeCu 17200

Flat stock was cut into squares with side lengths approximating four inches. The flat stock
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In addition, because a plurality of photo-defined
probes 81 is fashioned froma single flat stock 1201
(in the case of etching) or froma single

el ectrof orm ng process (in 20 the case of

el ectrof ormi ng) using a common mask 73 (in ei2hi@arch 2007
case), each etched probe 81 is substantially simlar

in its physical characteristics to each and every

ot her etched e fol l.ow
RS GBS B it Y P P Ao TR R8T R g 20mar
egﬁodl[ﬂm n§ Miaf). lrthLHfaeis efllhle Iﬂﬁts/ﬁdﬂil\lvm{ thdor ef lﬂili‘aig b, and the resulting
t her ctlce ural i of steps including

%rt qrereat hag ngf)mﬁ &aCHﬁ'g%?rr@Pr RFR o BN 600 °F.

pol i's hl Wekt, thE plebigd nﬁfwlaaww;ﬂmﬁas%d TB 6&%@%&1&@;&1{&0 masking,
the probes thus, faorned.

de'SE MBI Vb cared Whlca?ﬂ"z(é‘ﬁa Ape GAMIg1 Iy 4K 15 Min.

hey. aldxt thelibatédal vsfa@BﬁfvﬁieHQ difh &d'a@\?vﬁﬂ 'a%h’JdYaV\aﬁlet(ﬁ{lgg Sec. / tin. (
de-ioni zed wate repare the material out of

whitdpley ISBZ(b?r%BQH’W@ﬁ éO vZ B@( S¢opiddC. BB@umaieid Ovas Heatdried for
Stéb?)ko\%&eﬁl% rhlfﬂt.l&s chénd%lb%? [od&)ol gtrl'g&gg %r%re ulg:lnder

appr oxi mat i'ng. four 1 nches at stoc

20©ndikkegs efareater thamiallly percént Gilativa-hgwlidity( BYexCithe @ejBoddssurface of the
Thgatg{i?l?g% ke&%%/sed ﬁ;rgppf x?jnati_%cqi?%\?\rgl‘ utleﬁeBr?% glg?orrbﬁ%er wavalellgth UV light.
an"ﬁhetdmefacee@qpbtqdrtg thegmbkwgethwadevelvpad freapprhzindehe dmhmcasec

SHATA 5 PSR s e D0 B 208, o0y Lo e

t hﬁepﬁléﬁ mﬁmsmsmgnsed  ¢ddeadirpt BY Watky f6RSS Ag@ited tRdreANEI&wn dry and
Stth ean Gtra-Solv / DI H2O20M- / 1 L (UX 15 Mn.

t the material was provided a dip coat with a

WI t hdr avext &:‘hﬂnrigf wﬂs%e&oﬁﬁé‘d usﬁng d Marsec Bl YCEF2D 29 Marseco Inc. of
nned t% onl.Sec. F@ :CI1 C. The nmaterial was then

argngsn Be ffRife (FiTFYiE Eehing Wepthen geréprmed using Phibro-

alTenetgh S’pd’é@ @ircolt efcBRPsHRIAHE Hvith Lo HOIRE paafiRil bdRRs::
of greater_than fifty percent relative humdity. Next,

the pr eparE%F‘%?tP@cgéX’Gfg 112%8?)% & (itler dag Nas exposed t o

appr oxi mat%‘l"?l) Tregd 4y Hl-de”@eBunarimeler wavel engt h

W |ight. Comeyeifli%ee exposed to the light was then

devel oped- Perillafiop it el y Inin 30 sec (Shipley 303

devel oper, by Shipley Inc. of Newton Massachusetts, at

85Ax il tCEtaBQqeyNaS e mymégsletp e cgurief ankrundbrongise dicher. The critical

dl‘ﬁ@l%{l%}g g'themnt pfaft% t&g ﬁt@% gl%vh)vgtﬁe 'fol?letgst?leca pnlepevmen rnXasured and
I\/t;irl_sst]membdad# 1ICESe&Ary. byﬁmd'ﬁlemmsnmre ofade, the remammg foils were
run through the etcher at 30 sec. intervals.
Next a chemical polish/bright dip was applied to the probes formed from etching.
The probes were submerged in PNA Etch in a 2L beaker at 145-150 °F while stirring. The
solution was comprised as follows:

Phosphoric Acid 760 ML of a 98% solution
Nitric Acid 40 ML of a 69-70% solution
Acetic Acid 1200 ML of a 60% solution

First, the etch rate was established using a test piece of material. Next, the probe material

was etched to remove .0001” Next the material was rinsed in hot DI, in UX DI for

10



SEt mnpﬁcareéwyﬁféawéf Ingy anglps

Hunti ngton Beach, California. Hi -speed circuit etching
was then perforned using Phibro- Tech H gh Speed
Circuit etching solution with the foll ow ng paraneter
settings: - Tenperature setting 128 deg. F (act 127
deg. F) - Punp speed (Punp #1- 45% (Punp #220 Kg#gh 2007
20 - Conveyor (11% - Oscillation (Normal) A foil test
pi ece was then nounted to the carrier and run through

t he etche

oo PRI FEB R P TRap fikieSnalse pies Ty, e

e Edbie€are @Neh drid A AP metntdSy made i f necessary. After

adj ust ts were nade, .th i1's wer run .

t hr oughNeKeMEPEISE W4t rskts“g m#ﬂlﬂ@%{ﬁaff@mer\%%f?%ladmmS %
chesuGad, bp Aettmiy Bl @trattidn RIRSe 8Pald, & 4 1’4 4dKeatdf Qﬁb’)%%olutlon
formed from etchi ng The \r;r obes_ were subrrergjfe)d in

98! sobveiphby Burant FP@’TOdPﬁ'é of

S O il B toWRD e 16 RATR! ITHE ProBss Wétk kiwsieidRd Ph@ﬁfah%@nﬁ%&ded The

760 ML of a 98% solution Ntric Acid 40 M. of

69 PTEh%s %‘Iel}’ﬂff“dhaSh%'é‘ttl“’cvﬁ@rlekFOi‘QODfOK/EPIﬁPX@mB’@O/B“éUPWFe@ nNext, the

F' g%bes (v@r% rﬁlts&ﬂnrfﬂt}@ (64353 oﬁé&mﬁ#&lé &B%EJ a lf@%réglfﬁ'né ﬁ:?& solutlon for two
ce of materi al xt, the probe materi al

et otieees fllpwerbeanatieo two minute rise B éb@affhwa@bﬁs wge dhen immersed

| n 7 .

ap 6&?}? sr@r{:a({nd fh t%’l‘p(!hn cq{edsa]cg\r/égr J}%lo%ge ;%gl ]g:d in DI H,O for 30

ap pe:q@mdnaﬂel pyoh%;s miereuthesimnastdl fyr 43 menutg iwbedhinarigineyam Palladium

USI Elgleg{l 10(5)1091 urrlltns dn\fvr%%rsunglﬁlgpalﬁ Be rt%rdoggozl‘we%rlob S\gt eglen re-

by \V‘E@hmhm ﬂhrma: we(gﬂmts@f:mn&tdon Rhode I sland, and a Pd

tivator 25% sol ut | d by, T '
and o VEPtPe BB hERay B0 o UBFBls U arapreeefibly v or

15 W kit prgiieo /s (bRl enmeSurcihe giame e tesisivefokdtgRndeie@ Redirddath of the

their wejgh rded. The robes were t

| Bt S Je G e o B SR e g by ppeents. The
NeXdsults BEoneRBIDRSt BB EoMpidtee s illistiatedtik adlon. ane re@huwsfehe test
and in a 10%sulfuric acid solution for two mnu

f oMeined [Rassts thier Py e R Rrobgsrseatidfran appene el hat stock as

Pr QRAS:s WeiBratiNan d'emrpﬁﬂrtﬂeg TR prdfesSRGO NS p'unmtahﬁle and labeled
Technic Pd activator and once again rinsed in DI H20

20 f oWithOip 2@ SISl imTMETpr obes were then i mersed for 45

25

m nutes in Technic inmersion Palladium while stirring
slowy, rinsed with running DI HQyand dried. The
probes were then re-

Sample | Dim. | Force | 1mil |2mil |3mil [4mil [5mil | 6mil | 7mil | § mil
lSt 1Sl

Touch | Touch
0 0050 1480 [9.80 1295 |15.63|17.86 |20.10|21.41]21.72
0053 {4.50 |8.80 |[1223 115211780 | 19.81]21.60 ] 18.02
.0051 |4.80 |9.90 |13.60 |17.00|19.70 |21.30 ] 22.31 | 23.31
0056 |491 [9.60 1392 |17.70 | 20.30 | 22.80 | 24.80 { 25.41
.0045 |5.80 | 11.00 | 14.90 {17.30 [ 19.60 |21.72 | 22.22|22.50
0053 |4.82 |8.66 {1223 |14.92]1730 |19.50]21.26|22.15

[« YA, N -G RO Y § S B
OISO

There is therefore provided herein a process for mass producing miniature micro
probes or electrical contacts for use in the testing of semiconductor chips having the
following advantages over the conventional probe manufacturing process. First the
method of the present invention provides improved uniformity and dimensional accuracy

11
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20

wei ghed and their weights recorded. Lastly, the probes
wer e individualized. A sanple of the probes,

preferably five or 15 six probes, is tested to

nmeasure the grans of resistive force generated within

each of the probes when deflected from one t2) Hpght2007
mllimeters in one mllimeter increments. The results

on one such test group of probes is illustrated in

Table 1. The results of the test were used to assess

t toetwareh filerprotey. the glhss sk Jetsrmainessthe geonpesin o4 e wypkes, eliminating
I nl { g??lf;%g%%aﬁ%t etw en thev‘%!)lLes a%‘e%(P%Rr%g%fﬁﬁ/e? gplzlE E%CS are more
I ainefoﬁﬂl all3@ingi foha balqmcemcbxwafmkcedxcrmﬂﬁneenay Tabl e |

?a&‘p: eér? .ﬁéqltl(ﬁ‘lo tlge?e a!fe rgr(l? str]eeses md.l,lgtacfg] tlle %%Jddgxﬂm Ifaé)glcgﬁdéxoresultmg
13n HpbPeHgobe/stfigtR@nd ndRiandd Thi caideniorl st@xﬁﬁi&g@r@&ss results in

8. 80 12 23 15.21 17.80 .19.81,21. 8.02 3 0051..
4 00T B, S0 g GRS SO Sy tme, causing
Q;%@geéu%m@e afmts. 92 17.70 20. 30 22. 80 24.80 25.41 5

O . 0045 80 11.00 14.90 17.30 19.60 (é 22.22 22.50.

6 0 odébs presgy igyveggomprovidesifar 'QQ’CELePSS%P 9a (e in wgnuiacturing.

2%‘/13155/ Frobebhed BamFadnli6d §QfiheBh DY laHE @hehﬁurg%bﬁheﬂy BABEMAde via the
for rass producing mniature mcro _probes

el athting eallecroformmeracsss raider thap %SWefOll%‘gtoprPgOC@fs step. The polishing

Sea'Fd%?ﬁﬁ’lQ %‘o%gssgemrp als ayﬂqunﬁlt’ﬁemrs@l | owi ng advant ages

over 't onventional probe manufacturing process.

F| rst Theprobeddszn Oétlletmerpnmmn samberensibrmediGed. dWdere etching is
sg{f{ Ed um f 2 \Epaent l}n{a ct%ﬂtgolg gggfgllyﬂ{fgﬁhe Qr?\g&sl‘gc%%d %]crga(?e the glass

dahmrmelﬁy thdﬂ&ucg:ﬁe}mef thy fkaf metlalestcpxrkcsbl@sted eMWhereededtroforming is used,

htghg{:]rlr?gfarlﬁ g\é%{ %c?a (I;] rglledetga/\kl)\v/ea?vqn‘; hé anor used crr?natg ﬁl%l‘glatss mask and

aI byostinfrglling the&thbﬁﬂleﬁﬂ@f&ﬁe e;iexntoamrtn ro mbcraasreos@v tihaéohs can be made
n addition,

o1 b b pab LB el RGOSR b unin
| nigbyed probe strength and endurance. The

conventlonal in roces results i res

str ességst Yelhf §$Cﬁg}j gﬁﬁgg Rr&ﬁeé ch?cﬁléecp bphtéxe grfe?l % fgr the present
CaRv&NRAAWUS nBViRhuitd I1Rvage Altehirge the RaIges stiffndds. ORSa result, the probes
stiffness. The present invention provides for |ower

cossn berpcpdelgsar opsthen aliemine S @ fiensgarmay.



Many probes are manufactured sinultaneously, and the -
tip geonetry can be made via the 10 etching or
el ectrof orm ng process rather than as a foll ow on
process step. The polishing and plating processes are
al so done sinultaneously. The probe design of 2@ Narch 2007
present invention can be easily nodified. Were
etching is wused, the spring rate can be controlled by
varying the artwork used to create the glass mask,
whanDcliyh ishe t hi ckness of the flat netal stock sel ected.
Where el ectrofonning is used, 15 the spring rate can
be controlled by varying the artwork used to create
1. the glnmlﬁ)drmﬂbrieanﬂg a lplpratigndfmaitdoi pnabet branpirising kiresweps of:
the el ectrof orm r .
R e
of frobe mapan@ickx ef snicpluralite ofpnisa siapey inchudingaairohedpasd, a probg shaft

h
cognei?tﬁ(? gac%%?) = bg.écegé OQJ Qtd ﬁkegtre&) 9)es§u r&ﬁ*uﬁﬁg aQy oﬁehﬁ" more

ent I nvent1on do not qﬁlre a
rmsvl/agnéaopeora@tmaewe pﬁseudrmefm bagey| said pwobm@sisandﬁéldaﬂr
the pr :fo@&es%@topis@&%@la@;ts@%m leg@giiher, allow ng

for ardenser array. 12 20 March 2007 hat | claimis:
1. APW%@ﬁ%@S%#fWﬁHﬂPﬁ@éFFﬁgf%F%ﬁﬁﬁ%ﬁWW§$Wﬂﬂln cro probes

co WpE)&p%ELHQ sé@?mﬁr&mtoqght pas§2l @tbhhNGidHeL;0r  nor e
masks, each of said_one or nore masks including a

pl ur developing spid pRYSpEsighapes, each of said plurality of
pr obgnsRaReoktelod shidighoRrddisoe:xPas @ podiop Okl Rlaarhétal
connected to said probe base, a probe end connected to
magerialy probe shaft, and one or nore raised surfaces on
at | emstof@nengdd ses@iddngul aberiblasesaidzapaed patienseridgid Srstimetal
sai robe shaft; applying a photoresist to a side of
m eqﬁ’ﬁg? metal material: overlaying said mask on said
si de rafiovii sdidfsegond metat mbterd tepiogice a PiHEY phRjokssi qgch of said

pl!%g.l\?t& I%gg[%b&tm&s)ddijé Bbfnqﬁ§eS & rotbQ Elgi{'ﬁ!&nﬁ%fcq t(m%ﬂ(probc base, a probe

sal otoresist; renoving a portion of
end gpuheplhd togridiraie stvtﬁ axdanser mopgrErhTiages eapidesst prerof said

prlBtike, sHBLRbE Bhd, afd SRR Ng a second net al
Pmaterral on said exposed portions of said first netal

materi al; and renoving said second netal material to

2.produgg rtﬁ:tlﬁh W lhibd i widreiR 6QD 8fst meRehl i9ftaitREsttecp| Ur al ity
of probes including a probe base, a probe shaft
connected to said probe base, a probe end connected

3.1 0 said npfRAef shiaf 1 whadid sad eccond fMbtehalliedeterdd Smf ae eENickel

on_at Ieait one of said
and Nickel-Cobalt alloy.

4. A micro probe comprising:

a probe base having a generally uniform thickness bounded by a plurality of edges
and extending for a substantlally straight length in a plane; | '

a probe shaft connected to said probe base said probe shaft of said generally umform
thickness, bounded by a plurality of edges, and extending along a curved expanse within said

plane;

13



probe base, said probe end, and said probe shaft. 2.
The nethod of claim| wherein said first material is
stainless steel. 3. The nmethod of claim 1l wherein said
second material is selected fromone of N ckel and.
Ni ckel -Cobalt alloy. 4. A micro probe conpri sRdiareh 2007
probe base having a generally uniformthickness
bounded by a plurality of edges and extending for a
substantially straight length in a plane; a probe
shaf a pioBEERAGhAEkCt:0 tmldquhe ol foiqmotiscend ofeiskgenerall wifppm
ral | un AY, s&aight distance
ik Ty SE e MOS0 3 Bl B
mmmmﬂanmsmu ismaiglgtidiftangs| bgive ; apmsme@teWa%ldze eprd stzpighyt Iggths
gnd connected to said probe shaft said probe end of
aid generally uniformthickness, bound .
pl ur aid arynasé ragsdd) austacospasiasned ARt IERst B 055% g?eg‘??ﬁ? 5fi grobe
qh%{, LAk G prbSEANGRereibdid bR o8 Aol @ Rrfads dreSbrit Got a
' stance bei ng” approxi mately parallel to said straight
mdchanieahprocghd one or nore rai sed surfaces positioned on
at | east one of said probe base, sald probe shaft,

and said _probe end, where{n sai o @g&mﬁnore ralied andS

5.sur f 3bemickp ropeplRAimAvdiTeip s ecen:

mild. Cro probe of claim4 wherein said uniformthickness
I's between 2 mls and 5 mls. 6. The mcro probe of
claim5 wherein said uniformthickness is between 3
6.Mm | S TaBehido probk 6f claim STiierein widunifouh thidhess isdiesyegn 3 mils and 4
wherein said scallop further conprises a scallop base
d a scallop tip. 8 The mcro probe of claim?7
wherein said scall op base and said scallop tip are
7SePargled By Be PSR AUAR aid B Ml SAREEs o Sallo Buse
m cr o SrOBE PO "Craim 4 wherein sai d mechani cal process
_adﬁh&mﬂbehwctroforning process. 14

8. The micro probe of claim 7 wherein said scallop base and said scallop tip are
separated by a substantially uniform distance.

9. The micro probe of claim 4 wherein said mechanical process is an electroforming

process.
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