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20 March 2007 METHOD FOR FORM NG PHOTO- DEFI NED M CRO
ELECTRI CAL CONTACTS BACKGROUND OF THE I NVENTION (1)
Field of the Invention 5 This invention relates to a
nmet hod for the manufacture of mniature mcro probes
or electrical contacts for use in testing 20 March 2007
sem conduct or chips. (2) Description of the Rel ated
Art 10 It is known in the art of testing probe cards
for electrical continuity to performsuch tests using
pr obET AUIHROR F ORM NG PE@ T DESINED QA [@ RS EBECIRIMAE CONTACTS
of fine wire into a desired shape so as to provide
t he necessary size and spring force. Figs. 1-3 show a
conventional " CobgGROOB® besHIAMEERTRSNiced by
V@ntmnrth Laboratorles Inc. of Brookfield,

probe heads consi st of an array of
pr obes
and segﬁﬁaﬁ‘%%'%a'ﬁﬁﬂ%i@a?ﬂ%&*ﬁﬁ‘é%?hé“%%%fﬁéﬁg@E%%é%‘fe%cm probes
upselectaing cohtevie for aprlis testihg samppenduetndchippwer di es 42, 44
contain patterns of holes corresponding to spacing on

a 2jﬁ&£g9gtegﬂ%H{§§£¥:&ontact pad spaci ng desi gnat ed

hgr e pattern and upper die hole

"ot ai ndde BpovtiE e pstare-Gne FREF i o eRtRaTanl i g peform such
e néktﬂfsu@qxe&‘be@fnaﬁémy pEchaRalhafsamgtasiaightpitdeaflidweiredfko a
el e B s s i o
1Zontdagbifal "‘@oblnimu?Edb@&@dhéaﬁ%rcﬂﬁ@édlbm@ht\wﬂﬁ|le§dnﬁﬁn@§ Inc. of
mounting film Mounting film 1301 is typical

f dtraeiefield pnnecucitt AvaharroRs hpadronsisliod pe ardy of Foken 644414 between
m% sin ﬁﬂie‘f’b&lﬂ 8 selofll @gw&') Qh@Rs8 tadﬂbr%%@ opﬁ%‘ing upper and

raTMm st probes, the | ower die hole attern
ofl¢westends: o tunmr andh loviee digp pardddpatayppatienng o memmondlng to
i is
| I%E;ec%agr@garnllﬂ%& Et%ﬂ‘g[ﬁp&%ta%gﬁa@ ééclﬂé}@e%wﬁ%}ﬁd RértQ :cts {@?‘é&ﬁ? die hole
headern sndaunpﬁgtﬂmt hphtp@ﬁemoiﬁhau;tpemmtdpfa:amfehe probésgs retained by the

t %%éerqhe o tle e]i’alf-!th]é %mnﬁﬂg Io%er EII{HE ipeiaglp ?%tfng P%bgs pagses through the lower

onary,
C @illp!ﬂcé@pe&tsm amti extehds de}d thé ldvee dicetgitto hemthateih Iasprobe tip. With

ance.allo ons. i n .pr.obe
ni%?fpﬁ:ettﬁ%lgdﬁg, t&%? ésrllilP zH{(;htlon%]H dbﬁl%'b%te rpguntmg I%?m q301
t Md)lﬁﬁhg Hilrk glﬂtﬁd t)@%aﬁy\l&gmﬂg frofm sduthile polymesié dilegitic such as mylar
wre. t roduce the 3Q desir 0 € an .
¢ P kelds e et?ﬁ?ﬁﬁpfeﬁﬁgﬁ?iﬁﬁplﬁ%c@%? br aﬁ? ﬁ%ﬂ@#p 'gf parg die hole
t BRuGH N Hset frdik (HAEE tﬁ@ﬁéﬂef)&ﬁe qu Anl@hdO6RREls lféhlﬁﬁ(ilﬁb therobe such
achi eve a desired force per of probe defl ection.

THeat Msasrbegt lipp apringn Rehgping| HeFlg&dg% avhp dhe tait dead is brought into
grc%e{tﬁa with NG REOB Be bR B hﬁ{é@ hﬁwofttﬁé)p&;ﬁé re M RYRIhlifately

ies. I'n a conventional ro e manuf acturlng process,

t tatioparplyduile éheelowetrfmé@ompmea inde theibgHy ofthe test gad Wil i,

t BEBJH‘BQM&! alRfwsA6F Velriahb'rm ifi BHJ%@ fie n@'lhl, Réad 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 conventionatl probe manufacturing process, the

probes are formed from a straight piece of wire, typically of beryllium-copper alloy.
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120 March 2007 Customtooling is used for each probe

size and design. The tooling stanps and forns the

center portion of the wire to achieve the desired

shape and thi ckness, thereby generating a desired

spring rate. Wth reference to Fig. 9 there ig0March2007

illustrated cross sectional renderings of a wire 5

used in the prior art to produce probes. Cross section

90 illustrates the generally circular formof the

pr Gwolartp@dlf’viﬁ need {@reask pobe sizo anddesignl Tbe taling stamps and forms the

ge (| I togl e .
Pt ki B i SRERE R acuPSh TR (Rt S B goncrating o

QO@anﬂdsmngﬁawsectlon 91 are substantially the sane.

Wth re e to, cl.0osSs, Ssecti the sta

{or i o HHCRaBE TS ZER Gt HRBESHcripe SR RIings ofa wir

m ilse(l (‘mﬂﬂlel’pnlor &fﬂ taprsdibePedbek NChYss Eém:doﬁ@(l Qld@’@h@fhﬂze gzne@aflly circular

tely 1.8 m.ls. Wen as in a probe h
gal?fs Fitapped wire, Cxoss sefion 95 d ‘HEF‘W? gxersea?m\laéﬁgx)twal shape of

1 Mthmﬁ&Dﬁfcﬂbe@& wie! WRE Brokchbib Alehd ¥ Hth ROALLSHISR N cross
in the probe head. As a result of width 95 belnq
apiseao fhaissybstangipily the same- e&ﬁmrﬁf@genae fo gipgs section 91, the stamped wire
s X?HW&
eﬁ%ﬂ{g' tﬁ@9 rob@11 JaDgd oipifg%e o O%Ig g ﬂfq%i?ﬁﬂag@q%emch) and a

head are typically spaced
wi Iredghit 9710 @nprgmateéy I 8rmgylsh, Whmassﬂm@al@rbm apeobeeat eonfiguration it is

g ' 0

Y TN T
| sth&,probe@ﬁﬂi A:Be ceauls ef whitls 23 bemg)xqa}ir@nglete@ Vmils amci:&qumng a 1 mil
tV\Be robes roper testin obes
ot alah BRFD oL Ri® HeaneSd i P B RFETERpL e ne probe
prokess hils] Thpedretiothas bitey EengthiBidethe dedided probe ieometry is ground

TR DR ORI O SN .

et.obed Becab 18k inbo Mi@e PUARABE bRV bR foirbPer testing, the probes
reference to Fig there is _illustrated the basic

c tptsembleddpto ﬁrpéﬁ@shea@%@e saldE anppef prebes it kpagd tparlieve a more

shgﬁgnﬁwamgﬁﬂémght expanse connected to probe shaft.
5003. Probe shaft 5003 is a gently curvin expanse of

t he proWithgafewnce odiiz.tle theraig allustrptad o glandard peobe 83 ka@esto the art
I [ 0

RS BEhbrobd 81,51 e fent Bl WIR RS ERERS Fles, erp i
stianﬁtran@i the bas swapansatd of probes: Arpredines S@¥itiea relgsulyt shor and

%&%@ %}fpa?&er %%I;i?&?de pgb% asﬁéig Q?@e\g;&?eess :Tg }Jssae ntl curvmg
C ampehmrt@dm(cjpgebe &1 Smﬂxanbmgﬁss mrthqopmbearﬁi 5(ﬁ)ﬁn hSSpe]Emy)n it is probe
o 5000 Bt BEaRFR AR B eHUS BEIPRY: cont ri but os

t 0 a hi@bhvensdnal §mﬁpmg @hﬁ&ssﬁﬁﬁﬂéﬂ &cfcmqﬁouea oftei€feswlt in residual
e. a substan |aI ead _tine before

fashi on, and ggg é

s s8R ipthg p ich gy capfededyced faélga? - tHeeaysg fese fesidual

MeERgeRE 6l EhankSSvEr BRRICHIN SIS pAIbE siiffcds 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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difficult to redesign as their construction is closely
tied to the nechani cal neans by which they are
created. 20 March 2007 There therefore exists a need
for a nethod of manufacturing such probes that avoi ds
the probl ens which arise from nechani cal forng@Manch 2007
There is further a need for such a nethod
substantially anenabl e to produci ng probes of
dlffereFt dg;& ns absent protracted retoagling

QSC

process: ¢ SvkRee O tipethod it pareRcoras ﬁ‘é?ﬂ?é’éftbes that
Of avbidh thé §1t081'é§‘ns| WMEMrise Hrrohﬁmammaﬁ BroftioR! TRGe N further a need for
fabricating plurality of mcro probes conprising

t ks P@pﬁh@r SU@@ﬁmﬁﬂﬁgﬂ@n@l’s ’F?dﬂ@@lcﬁf“ Raobss of differopt dﬁfSlgns absent a
prpgggéct@&re%ﬁng%pocggs nmore nasks, applying a

photoresist to first and second opposing sides of a

netal foil, overlaying one each of the masks on

opposi ng first an@RIBESHYIARSSOBTHEEN VB BION oi | ,

exposi ng the photoresist to |ight passed through each

of the sks el.o the otoreS|st ving a .
portio nag PRE O%X‘betlgﬁﬁ%né |%lsvt‘::n 'Y PQ {0 2 nisaliad) Ogﬁ%&c & plurality
n’etfahcfcoptbbesamdmrﬁjng lilyei stegps @i deﬁrﬁii@he simpehes aslhlmfali@e)f @fobes as one
the netal foil to re ve the rtion to

oGS sk, apel ey TBPiopie b Bl R b ABpEe e pfpmeta foil,

| nEEaAYing BYEOdchQT teSmAbkabh opsdsihg TRt AR sRbnd 984 of Blel hdal foil,

a plurality of mcro probes co r|S|n%ﬁ$he steps of:

dé’f‘P‘?ﬁiﬁ% therpbotogesist o ight gassed theuep gackrof the masks, dguelaping the

Meshkioradifl! ﬁéhﬁglr@ E&t@)?ﬁ&lr (ﬁfthesﬁhott&eséﬁst% %Og a forfibst §ftthc metal foil, and
metal material; overl ay |nglsa| on said side of

s APRlyiRg a1 ctelier &9 thewnade g eew@@pﬂ go @modﬂ Bherprsed P@tlon to
quhgggiﬁa§ﬁ nécﬁkprough sai d mask; devel oping said

phot or esi'st ; ving a portion of sald photoresist to
expose z@ncnbwrtasmt of the gisenf invettiondt dthwirtit @metabd of fabncatmg a

el . I rial.
S o RSO Ll il o
r E;m:hﬂsrag amski apbongh pettaksinmt esidalof a fisst pletaﬁtm&nal overlaying said

" R s o R O RSPt el B iF g o B passea
Ohrbhgh aéia mﬁsb,rﬁelvela@dg sl phetoikisr; esnibvirizea @mmOMﬂ%otoresist to

ngr o rg%‘gﬂﬁ atslgetgﬁw n%fdt 916%70 er Gt unIJ metal material on

e xhid @pﬂﬁedf PhtichsDIBAE ARk dtdl YratdihB |aﬁkh§en10@ﬂ1§tsﬂld| sBcoRd metal material
pl ane, probe_shaft connected to the probe base the

ﬁ%B%“h§ﬁéP9“@ﬁYPﬁ@DB§heraIIy uni f orm t hi ckness,

b oundeda Ryné abbdet &t thé iﬁv@ﬁtlcﬁlq' ﬁl%wnéw d nfirh %ﬁﬂn'e %nu?a'cﬁ% according
a curved expanse W t-h | ane, a prO e end

c dnthecafergnentionpd rmthm!ewhmﬂtt e ST Erops eseprisea probe brse having a

gggngésr?ilg %xgﬂ*&ln{ REBLER LEERRE By 2 PRHAES A Dol éﬁ&!dirfgﬁopff
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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extending for a substantially straight distance within
the plane the straight distance being approximtely
parallel to the straight |length, and a scallop running
substantially around a periphery conprised of the
edges of the probe base, the probe shaft, and2@March 2007
probe end. 3 20 March 2007 Yet another aspect of the
invention is drawn to a probe test head conprising a

first on
pl anar su ??Igg}ﬁ ay %eég?ﬁ!; {’“’8“% nfl?J e ﬁ'gﬁ gﬁ?%? Q’%Sﬂﬁegag Cngﬂsmg a first
padieasompefsed of fHist ﬁid&emfb@p@ﬁ@lﬁhaﬂ guifdeeothg Hirdt ﬁli‘tha'tcompnsmg

die in a direcgtion ndi_cul ot.h the fi
ortpeld ol St Ao s R g thr ins Bt et e ﬁs“rtwgé’afp&fléwular to
t hbdtth sk fiRt 4dd s’éc&i@l@ﬂﬁiaﬂﬁlrﬂcéﬁl akecoHdl iRGBmphibA oTeGANSh forth
die further conprising a pattern of second die hol es

5 ¢ oPRRASRERIrHg Sdecen e seropd dis f8thericpmprizing 2 paites of yrgond die holes
sesARekpdh@nd Q) 88 pedre BEROIE RbRY AR sERBJ dRaMAExEh&ink Bhrongh the
the direction mhereln the third ?Ianar surface is
ar yesrgd did in thy drpstior whergintthe third plangesusizeoisdrpngedap planar contact

U&rf Hd {al'aﬂér sLHEcess%aP{ﬁq L SecBRd ﬁ% hBle§ .a%fcrfﬁgttﬁ&ﬁ?ﬁ@ first die
t he |rst l'es 1n a su stantla y uniform
di hades irom $ubaiadtlfdlyphmﬁoah idirgetivh, zptrdcdxdsrabtye)f @aties ofie galok of the probes
10 P! ?}Rgﬁ%l%g é@n%nlgc%gn n‘gr?tel{ﬁ%h(ﬁ %fonte %F { fe'sgconﬁ (cjhe%oli] ltﬁes probes
S u}né\ang afsunfiace Hinddhmremsusathe wmlil’(avh@\heagfobmem b¥ euchmg by
etching. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a

perspective illustrat. f in
the art. 15 FIG 2 %@%”B%SQ&EW@EOW@@W%?
CIPNS, 1S€G§ b Pérsptctife PlSRAIChFh pRDA teskAAWRnb AN ih@e adl t .
FIG 3 is.a cross section of a portign of a probe test

15 hellf3én oviha PersRasivailipstratiepef a arqS%seaﬂ?r} it Propetfstdread known in the

probe of e present invention. FIG 5 is a side view

of a probe of the present invention. 20 FIG 6 is an
i s%lifét& i ds ¥ oW wrtien @fradmét"@f oftajrobs teg dgad knpyarinithsart.

FIfg 4 S i@a E@@fﬂ%%ﬁ ﬁf{mgkes%t k2R esent

|nvent|on I's a photo r a standard probe

Kk niokes: ﬁ n is asdavievaria molpﬂﬂfttb‘— Etesmh@derpmabe of t he
20 prf 0 5 tlQXl’leig&#lgﬁllc ‘fekvgofgﬁrﬁbé‘oﬁﬁg ?%sé%? ﬁitvl:

I on e art ot bef ore
an‘i'fl[(af’/t erisa ﬁliomgaph ol angaskﬁif@elp}eseat mvtmtmss secti onal

R 5 e300 PR RGO  Gpt poe

t| p of aqﬁtmtmeseﬁtihh@upﬁesent invention. FIG 12 is a
ﬁgﬁﬁ@%ct IH%E Brhlal %ﬁ’tgéqaiilﬁggzﬁ{ﬂmto a pro%”f I \l?dlrl%{ | ogrt%oth be?ore and after

25 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 perspecﬁve illustration of the configuration of the masks, the photoresist, and
the flat stock of the present invention prior to etching.

30 FIG 13 is across section of a portion of a probe test head of the present invention.
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the flat stock of the present invention prior to
etching. 30 FIG 13 is a cross section of a portion of

a probe test head of the present invention. 4 20

March 2007 DETAI LED DESCRI PTI ON The present invention
is drawn to a nethod of manufacturing probes PO Marste007
that provides inproved uniformty while | owering the
manuf acturing cost of the probes. The 5 probes are

manuf act ur ed using a pr ' ' probes are
phot o- defi ned. By ' ph5Pg£§é§¥%§g§€kﬁpp§ﬂﬁeant that the
desi red shape of the probes is fi ied as an
i mage ilhegrespMievenbphis dEn (OFent %@@M%’f i gyway that
'T?ﬁ}?v P& iy Eov@d ﬁﬁng iis"OhiRAb L &4 18é mahﬁﬁctﬂﬁﬁg ERtoMhOP@bes. The
I's“then used along with a
phroblss emd manufacturedheinga pwresimyhish thaypbes gt photajdefined. By
el. Eﬁegooc{eﬁ%%ﬂ NPisREQGEEHS: th @dsPHEd sﬁaB@ Bf fhe g%@@ﬁ'fﬁ'ﬁlspcmﬁed as an
process prevalent inthe art
r eﬁegemalth;c fory, aigl the fnesge i§ wsel [0 mgktr amesk lawmg a repeating pattern of
de b v
08t e RATE RITE PTR nis it 6o RAHHe w1 BFhoto
i regeng or ;gbapaufmed ekentrofoamidg precssimater then g gedhanicahsthoping
a gl ass havi a repeating pattern of the desired
pridB¥Ess By F?é“ﬁﬁaaﬂ 7 illustrates a sanple of such a
mask 7 3yitlVeskredc® ﬂ)$’ 1g: @rpeteseilluefiated pphotadefined pootef8l of the present

h 7 71. The
D TS 4t S0 3 SRR A e R BPRBDRRS i form,
PhliQneeddaR efusbl ebaaked olhdienddk ﬂsﬁﬁg a irdpe&itlei patierand tigr desired probe
constructed so as to allaow |ight taq

substlsn sl iumicnp el of Pshgrmisk die MERE Fais cpmpriggg of  plurality
S IO She shapdd b GHE ARk SPQT @ﬁwrﬂl%pres% WRBS DI Rhfe GRARAS

nd serve to substanti al | fferentiate one pr obe

s h@p@smdfrngdmlealilhwodqf@?d BW@%%’@%H@“PE'“@?PW@R a3 copructed so
QO 9&5&&@% §g§s'§§9§tmﬁfall§ D&npE e Rioukh EI%BE bl?a@es 1D QDark spaces 71

Is”used 1n a process whereln't
areacteatdqnetbnfmmtbhtwcemmb shipas 72 erskbserverty pﬁﬁ@wntlgllyOdlfferenﬁate one

O hrbt 4t P BB cacRblr@imo b BoP PERD R POC e OF The

|on steel mandrel is
f or rred Tusi fivgt dnftedimasi oi?&e paascht tilnenpomn fesn@k 73rivuded 1n a process

tur tro orjred on ndr e f ' :

¢y BeEThe BROR et Sr AR an: k! SSybithlly SR tium: Copper

Enmgrl & Bkecbnd efabsdit@dniRifalbesreidht nveaions endielessostdel grandrel is
there is ill rated the obe. con tio 05

rTOgI b sk LS PO CISR! fropeen s E Rl of 6 handre

enpodi RAtm&k], {yPRaNY 65K Ttkeli A WREKel-CBbalt Alogt st ock 1201

is a predon1nant|y pl anar sheet of thin nmetal having

opposi ng pl anar
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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30 surfaces. Flat stock 1201 has a w dth corresponding
to the desired wdth of the finished probe. A
preferred width of the flat stock 1201 is

approximately 3 ml. A photoresist 1001 is then

applied to both opposing planar surfaces of fRaMastho2®07
1201. Two identical nmasks 73 are then fastened to
opposi ng sides of flat stock 1201 with 5 20 March

208¢ sRRef shdhansk 783k Boid kvithihé photetBlifqoo M&J&nh@ﬁ smgle side of flat
phot or esi st 1001 covering a single side of fl st ock

12ts>pk TPAE Theotvrrompsks 73 age digasd @ﬁb &laéwqerfaﬁturan@em mask 73
i S@I’r%}:ﬁ)nPHF % L Rlenti®s l‘eazg‘e mhctﬁé b& 55@7395 el al1 ent across an

entica eature 1 n the ot IS I N exa
abkipeependigulap tosthe pxpansg of tb@plpeem dmzfa,ﬂeaof ﬂaﬁ stolake léﬁdpdrisla is then

OLhes Bl 88572 Lol ) BBl o 8l Bopon o

ptMShﬂéS’dnd flad 96k HO3p @@dﬁmm i@ ere th@depamasl froniBprabedconfiguration

o aBe” B3RF rirade eEffe PRORECSRTGbIR el B BOBRSEH 01 s detopes

gbﬁﬂ l@fn@é‘dd HAs d el bf)mhm@ Expofs&tﬁp}:{bhﬁésim&SO Storf@fthding to a grobe
evel oped and. rinse are ing, se

pRBERST ?fsma%%o”lre@aw @g@ﬁa? A %kaﬁb} e L@%’S}?é"d?@f%“ of

Nphktofekist OB sbvreBSIHARG th @ datidpade! NGK ridgddbff §¥nbl Sut of contact with

unexposedafortlons of to photoresist 1001

c Ing to a dark space 71 is rinsed off of and

out of Gontists ks Bpplich & s@EtQﬁ:ﬁ(all} M sanink! 6 BB s'uﬁ'aces of flat

then applied at substantlally sane tinme to bot
safofckda8l.ofhe ¢teher begingte digolve ﬂahféocéq 29én pdigéation wendmg from the

d | t

a5 L LAEK 1Pl SR VO L8 o

petqeiidnt ehddirdetedtiie flak sinal lzﬁm‘amseachfopﬁd)saatg planas swrfdce. One
d.di t

onRaLFiRG Ry St aoRes™ 288ed BN P aRin gger o disotve

etleheietal mbatrﬂb d‘.ﬁ the g&saice af fkdee duttifp. aA sreded lhewit) Sﬁr[dﬂfcﬁttmg” refers

IpF% g@d elide‘égy éh\égﬁ to sol@%ﬁcﬁ:ﬁlté{) gfwﬂate ?‘rom an etched path

aﬁcéaﬂﬁalgtpbnﬁﬂawmef ®lthe siirfcé hewkicnge REYieofasippRéd kcifically, the
I|ed to dISS lve qﬁtal to deviate froman etched

pﬁ Bf@?@%ﬁd’i"?@ SEMRER S 1 RS 16 heBeRl f ace to which

the et ofgh raf@enRRBIFiEd 0, RS filusAkd dhe Efi&: 39u§de?<hﬁt’ing on the
tends to extend outward as it travels into the netal

Wetdher! prabeepicthe prsset gnvention. thigr 1 15 8 cios spetionsl gigwafahe ctched
%ﬁ@&ts of ﬂlc @ﬁtquédtxgﬂ afér a&npgmg%g HegkPag Qgﬁb@%eeﬁ htﬁe etcher has

esent In en I on. a cross sectional view

oﬁfﬁemveéx wheged ﬁxeob@@l csmpnhleﬂ Petsteain 120 h{ront the areabordered by
Cc

o PR cfC1 o5 S Ll iy A7, 20 PRSRED bl BLE fom an

128teribr onfact ef ﬂatesmmdadbtm:tsyheﬁtmd ef ihttsto]:ﬁ 0%0lardote that

cebdimael Y3 APafies Sy msm Epredion 17 1S b perpgaicuter o the

t swEnEs of st stavka00r Erh linial 00Stiotk bﬂ;ﬁﬂihry dNigRatidpathe 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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under cut 1005 deviates slightly from perpendicul ar

axi s 1009 running perpendicular 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 the etcher is neutrakd Madcho2007
ot herwi se 30 rendered i ncapable of further etching.
Because the etcher etches at a substantially constant
rate and follows a path al ong undercut 1005 deviating

f r dimpiapthadicheriaexmzidsto TROGockt 1281, it Byubdibiato mbddte the cross

cont it FeghRhTb Buchpbechs BUSKGRIREARET e ¢ et

t he et chige ressitenposeepbsitivnfdf &bo speing 88 limitst] 00F results in the
possfizsbl e (tgo roduce. the cross ectional geonetry. of
each pPot _SB@? PIY'TSePaPEYaR s PG e endingsoynddly pesimeter of cach

5S U [pethpd $idble ONofef thitwhe GIPRASI fAGh &lallbp basilh$3 t’bQQzﬁloﬁﬁﬁ%)g g forrns the

int resence of sharp protrusions or scallops o
exr"‘é‘rr]f@%p Sl?sb‘ﬁh]c?l? h éﬁ ieefeRace fo g ’elaéfﬁ’rﬁs’sélﬂ‘bsﬁétﬁg pPYBRECtive view

Notof a tpliste dnb806H. SA@MQJJSE%(?&Q@# h 6% LA58s ot 1 edge 1107 of the
scallop tip 1015 fornms the scallop dinension 1011

W CHhPE PEDE §E nclusling grobertip 11K e Quigroprotreltipski0aisdeeated on opposing
er; | : ee
e RS R A G BRG0P 91598 B e o

scal | op 1003 ext ends
10et SR Probbap 8107 ¢rnlhedengo priohd beyiopd 2@ dproButie i 105ras aeesult of the

ti ' i si des flat stock ‘

12 cia]ﬂc:!:)g%)lé)? g%t%gﬁﬁée%ﬂg‘gj tg? geg%\mglg oglero %%nd% btbﬁ)tih i’g? resulgng extension of

ex prahegipolf 1 0p beppmdenttr pwbb 6O 3 10Palbives foi Pettkd hteawith electrical

se . Xt e eyond,outer probe tip 1105 as a result

of %{}ﬁltg% vgcegIchglﬁgﬁ%%%géﬁ%%‘? ng around the terninus of

probe eRenfodDi theTliex p@ssd hietah fes @it i6 A6 gy 6f profis QRhtd B their top
151101 beyond ogter groge 5%$i1ﬁ05 al lows for better

_coﬁ’_l’%tc A < IPECEF fsdln cheppeatly pelishRe AndrlgiRe o isrrspkesgte then

| S rénlowderonR@EEME S16cK 1701 WREAARE thorBicalbly Bt dﬁx%bé Kea@The tops of

array of prohes attached at their _top . I5 end. The

ar frgyprapesdpranas theassembly wréppetarhije e s pre deldrpferenced to a flat

Pl 8lusbe td BANPIHE PRIDeRoARE fBLE leh@OVed from the flat
stock 1201 and readied for assenbly into a probe head.

The tops of the probes formng the assenbly are

20| agg%dmlth_Ek&UB'oﬁﬁe@p%b&el d referenced to a flat

surface to bring the probes to the sane |ength. 20
Enbodi minthe secongembodiventraftist Ressbeisvémtionibe sesoTiylor a negative of

e j f e invention he mask 73, or a
OB IR, Blusdd1B Bb? SRhick {NER MRl fo s B ¥feplhorRibg n aray of
st pwben@hdinghis Embodigeni, a pabtectisol applicddo aie ddd @& stifinless steel

pr S In & his enpodi ment, hotqr.esi.st. is ..

ap @%’é 8'%%%16 Sk Zlé eapgge‘_jgovﬂ gﬁeﬁp‘g@g”sg’{ g@gﬁt lbfthﬁ? appligd] ¢p the mask
25 t hendaglosephiotrasing TRoplv@Esidtheddvblopad &rlirilsed leh @il pdt@med open

then a ?géir ed to the mask Zg and exposed PhOt or esi st.

The BW@ e Op heslaiploe Sistplata farpipeadige [t prage shape. The

papdteict0KeRn steel plate can now be used 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 electrodeposition 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



or exposed areas on the stainless steel plate
corresponding to the probe shape. The patterned

stainl ess steel plate can now be used as a nmandrel for
el ectroform ng. During electroformng, the mandrel is
placed in a suitable electrolyte solution bat RO Manch 2007
the production or reproduction of the photoresi st
defined contacts are produced by 30 el ectrodeposition

al 1R AR Rl e anb B e tanbrEifle B g 5 e GPopeed oo

rmmdfaeb to Erlmgthbpmemdﬂb@ﬁnieddngvm erial is subsequent Iy

2t achod U Rer B RS tereis YhesinGA Hchafi st batogegined probe

t hefihe @fesmdmfehﬁm imaxﬁiﬁo@m-ed ﬁ@i?gdélmﬁﬂlhe a&ﬁﬁg‘@k yleét&tf@mﬁng
probewg %%nghe tops_of 7 .20 March 2007

trith ebezenes 9 Uigr & as dpplsgn dpcribed: the nhpws eénned probes 81 of
heltd pr@bRrifNGEEn e r@arfumhnecﬁéraf&e?edtcenb UrBbrl Ab8er HAPRRical
to the sanme length. Wth reference to Figs. 4-6, there
i sStPPiRgor gtheypiopessestydieh bpicallpreslbingediduab sfrasses meesexctﬂn the probes

- thg PAg ﬁ?eﬁthehﬁw SRLI R BdsSTBEAChH gﬁ‘gssves'“{ﬁét ShtbORE r%sl&ﬁ of plastic

10 P

15

20

25

30

etching or electroform ng nmet ho erence
F| @efomat@s Kagvisdional geahes Fdnd ¢y cantaén phxdudsdea‘semsitltlng from the

t 0 a gesli rg‘%m% Ogglll gur at ?Hﬁlo egléﬁgécl 8%1.6 an‘fj(cgsgf“{ pl'gt) gé%ansﬁcnon

or Tltshegsidmbuiesse serwh toclimit ylm fmadtiloyalrte sﬂctchweﬂnohelspr@hea n at least
stresses presen er e

R e kot el PO e Sonl PR PropER ) athipg non-

t henifeemutdistble fpdcasinirespoteftoaRBrids 0f corfsy@Tleb @it ladministered to the
s tend to,contain residual stre resul ting

b
£ rRIAPE LT FPoRER ABHREafis & FoH SHBYRHANTHAEIER ] resysbyser a period

t Oofaiif@tead & ek frofh dULRARSHs RS Ees ﬁmﬂt)ﬂtﬁ supplf? @&%tant res1st1ve forces
resi dual stresses serve to limt the funcglona it

c offvEeT® Aafleciparasnipistegad et periofg tipe ﬁamdmwgenuonal probes

Fi & prisk@8f Abialiai ShELESHE nfRUBIRLERMERH RRBInsPEPPENLon. In
exh|b|t non- uniformresistive forces In response to a

s efanigstothe phpfetdghneddapbascili itk naentinyintipe drctopeataddrom an etching
pr m?ec‘f:’r\éﬁ{ ‘%eggwmchtdogﬁlot ﬁeglru e g'l%?lgalnﬁc]‘al %iﬁﬂn%ﬁg bf %Q%umng to

probes use arly over a

s udchigve ﬂmwdctecgs settivnad wharaciedstios. rAsdiekult, yhe olsasBpldp not contain
copst r uni.form d flectlons
5l SN a0 B RS

convent Aouased hpredh egeldmmngﬂfs eferofo th@ﬁﬂoﬁu@} ofsi pressteleflect, or

are re likely to break i e t.0 a deflectiaq

e S e tnePor BB e WplH il tewining te

praslemto tetw@nd [t@ﬁh@fuﬂ Sore@dfReted 5toaBsenethe Applitati®il of a force. The

el ectro ornkf ‘% ess -whi ch does not require

ne%fﬁ%tFﬁ g pield strepeth @t 8 Profsctie sreatsr the lipearale fivatio tisbamay bgexerted
R (BEFOLO PR 16 BRI 68SchHirlgGfs-yid$ péinf, Shétehiport M€ probe will not

probes 81 do _not contain any residual stresses

| rFgtER tp soriginad shape. Applieastsiani¢ipate thatthg photaglefiped nrgkeg of the
eﬂr@éeﬂt mvé[ﬂtﬁ)ln@xﬁﬂ)ft %‘ﬂﬂéeﬁed f'lgfd%[rénéﬂ?c&rﬂﬁarw tgrﬁ%ﬁey ch'Ine@ from

probe to def
mechanical processmg Spec1ﬁca11y, Applicants anticipate 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
8



yield, in a predomnantly |inear direction when a

force is applied while retaining the ability to

return to its original, non-deflected state absent the
application of a force. The 25 greater the yield
strength of a probe, the greater the |inear d2oMscth 2607
that nmay be exerted upon the probe prior to the probe

reaching its yield point mhereupon the probe will not
refur t S e i
t hgltweﬁegs ﬁ%%d (e ?ﬂ, f% egef‘%? R’ thg %or%léa é’éstls%vg ?or(“?e generated in

I nu erubt erhicyik ﬂlﬁletctadnmbeglsedlsmm <$ps¢1ﬁm1ﬂgt i isconipipited| thathe

probes forned fro nechani cal ocessi ng. .

Soter pien ffprense 5 . ring e arpBat T 44 iptp-defined probes n a

p hpfo@e etef hdae avil be BEFodthattiy 2006 1defhh e e thx@mlun igfdrence in the spring
tance approximately 20% greater than that distance

5 t h BergRmongTteH of thesRYEREIPRA RIOPRET IBRSIRERF PERPedet headiapparatus.

bef ore waaGBicRGic HEFiY| 1), kel fiébe 81MaddAklth Q017 zirId al Width 1019.
ant|C|pated that the photo defined probes of the

pr BsethtlOf Aisdppically approximasels Sanils whilsrwgihal 04 B i fypicalbrapgroximately
u nu ﬁlﬁr rﬁﬂeyel&\&sforﬁwﬁ%esf grcrme infadt REIAAPVRRELERR! BBealt the

manner . used herein, "spring force"
r eplmtgd@ﬁnetdlmolwp B éwhqhqr@mhsd Dl\ﬁéectr@fme@emeﬁmségrabh nagrower than
10 g;)g%} atl gﬁ%ﬂoﬁes%%? lsvﬁtgl{n %g Iﬁﬁ&?fﬁgirbrﬂx%e é]%cp?mto deﬁned probes 81 may
di bé asenided spacem@pscpnmmglyfmqetsmémwh@scormbﬂnomﬁl prcbhes 83 are
phot o-def i ne obes

D OB PER b B ely o R PE B R B e bl between
t hthe photonigfined pobesofalnprgsht iabdntioh atsbmbled iy £ piobOhedd can be as

prob [ simlar probe test h ar at ys Wth
P erBiLacbnfls e Papcenld OF St prGRe IS e SpyPoigs probes,
15 anthe ph¥oCefindPgBbes BPb st Iof 1dsfing ythARRIHdTated clrcmts wherein the
apprOX|nater 3 mls while width 1019 is typicall
Breerhetuesn contaghs pn thejptegraged cprenibaterisgs sHall appprgimately 4
beﬂﬂ@de to sim|lar dinmensions. Because the

phot o-defi ned probes 81 (whether etched or
el ect r ofiadgiign. bacause 8 piurelity abpRptordelinedproben §hisfashioned from a
co
E}M%h tg'tagﬂgé l%{])g ﬁ‘ﬁhogga @g%&n@%? ﬁhﬁg%%@g%@%lﬂ%%cess (in
20 ap'phe @xserm"teéﬂcgro’@memg) vsing 4 eonmnon @aﬁco?ii\/(eln@tmnaase)pmb@s:hcd probe
83 j / ' I '
oo Birduvt R sua? BRIy AR CRALIB LY RN by By e crched
phpiobe 8&f i ned probes of the present invention
assenbled in a probe head can be as small as 4 mls,
as opposed to the approximately 8 mls required of
coRxafible anal probes, 15 the photo-defi ned probes may
25 be used for testing smaller integrated circuits

wher ei NThd@ilodingled e pledelalie piraa it pedferable té f@cticing an embodiment
|nte rated circuyit wafer is as small as_approxi natel

y
D gresqr Inygation: Jcteblyathee 15 Prtiged ainigraliy of steps including

phﬂltafe b E{dﬁr?&?ﬁ&n‘ﬁﬁah {cAmB] @esshal AL, NhiP Shd £
flat ggggﬁ&?Zbl in the éigg 0 etchﬁh%&norgfﬁoﬁg A PIOGEss @

si Wgivadualigieg thsf rpbas Hgisgeimecds Hsused herein, is a descriptor meaning de-

30 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

9



20 the case of electroformng) using a common mask 73
(in either case), each etched probe 81 is

substantially simlar in its physical characteristics
to each and every other etched probe 81. Exanple 1

25 The foll owi ng exanpl e details paraneters pEeMarcbRed7
to practicing an enbodi nent of the present invention.
Preferably, t here is practiced a plurality of steps

et O Mt enl Sl ChEp g bap HGC Se b u g 20w

i nALV{ U]Xa]lSIMim)g ’Itlbemﬁr[o@ o shetflud StoflOwiEREen ﬁSblUﬁJﬁery and the resultmg
herein, " scri.ptor meani ng de 30 ioni zed.
oAb, Bl HGEEA 2 Vaggpy ot FFEREally (o hours at 600 °.

ul t r as oNlegiathe Yret@tel I REHA Sat PiYE ﬁﬁske\ﬁ’atlﬁracco-'r_rfblé?f P Fh&o masking,

mat erial out of which the probes were
5fo§ﬁéﬂ 8

10

15

20

25

30

35

ateril wigs agaipleaned arithslganCinasSobut DI H@@ mmbr ¢ (UX 15 Min.
WY, hNﬁthEe r!n@t@ﬂﬁlhﬁas 1&98' ar@% b Wil Wil ?1‘%6 HFB I &/ 1in, (

st ock 20 March hen cl eane

G §F1§19§’oq P202%) anwrtsaﬁ Zon/Se¢. @t Bf °®aﬁhﬂmytenﬂ'®as fhel dried for

H2 632t u of .the fl at

st gf():pﬁ' e Se e%yh 30 an%s ]aFQ(M’@ gr)d aligtl%d ?%Eeoo?g{s mfnP t%raperature under
paekuliféongat grehtenthie fifty pencere I!lddtweﬂluﬁnﬂlqc UNliext,fthe prepared surface of the

ap i hours a t he a
é%i)lglamé\sraesx }Soirot HAURATREE {elyr@%é%q:@l}ﬁ%lejs% DRpEne o‘i’%’ {engﬂ‘ UV light.
ma’ﬂm sigface &qiohc&i mmseergrmbvamn derioped E&&ﬁﬁr@xiﬂh'&ély Qnﬁ@ﬁo sec

a-So
e S dev @PB% ey iny- BT MaSsachpsehinshis FEn dasty, the
of prkBardd eface kvab tifised (n cBBAAEN] w0291 i)nxﬂ_diésrtﬁﬁpalf Blown dry and
Zon/Sec. at 21 C. The material was then dried f
apﬁ@ﬁ imately 30 mnutes at 90 C and al | owed to coo

at r 0ONN&QNREHiRE WheperfAtaEd uﬁlﬂﬁt’w}«/fafs@&%ﬁﬁ #FRab £ rb?'tl\ggrgeco Inc. of

fifty, percent rel ative humd Next, the prepare

surEngtenB %ﬁb(¥®ﬁﬁﬁﬁe#ﬁépﬂWa@fekﬁd@ea“@@ﬂmnpmﬁnmedumngPMbm-

a h
oA RS PRt SR i Pl o fod S BRRITE i AR Bt

developed Temnperpireoxttingt1@8 deg. i (act3@7 deg F) ( Shi pl ey 303

devel oper ; Plypp Spreg (Rymp #b-. 4568) (Rewp 62 Me)sachusetts, at

85 F). LastwaDhﬁl%prepared surface was rinsed in

cascadi ng- Obcildgicar(Nbonall5 mi nutes then air blown dry

and stored. 15 Next, etching was perforned using a

Vo $eit tcsﬂ\ﬁl@be#bvs(@ﬁiéﬁﬂourh@d thaties@trier hACrunQhroughiht kfRBEO f'![‘he critical
Beach, .Cal if.or ni eed |rc et ching was_the

o PaPSIE A PHeES Creaieh i 5gCiett MSCR wirethen measured and

eta{d%umgem@llnudd i@ Reddbdaly. t)ﬂﬂerfaﬂjuk%ﬁ%d?@ﬁﬁﬁ@ﬁl?é’remammg foils were
settin
gugh the etcher at 30 sec. intervals.

g5,

bt 4

Next a chemical polish/bright dip was applied to the probes formed from etching.
The probes were submerged in PNA Etch in a 21, 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



- Tenperature setting 128 deg. F (act 127 deg. F) -
Punp speed (Punmp #1- 459% (Punmp #2- 73% 20 -

Conveyor (11% - GOscillation (Normal) A foil test

pi ece was then nmounted to the carrier and run through
the etcher. The critical dinmensions of the r@8dlarem007
parts created fromthe foil test piece were then

nmeasur ed and 25 adjustnments made if necessary. After

adja§§}« xipgtely 1 gﬁmﬁ?s f?ﬂdfdﬂe (rs:c%ﬁ'@ fotr ePlgtgiuglakei%éf}lrhgutesr. lﬂgtstly, the
chqmrotnralarepxylendhédxrtllght’Cainﬁldms applied to the probes

formed frometc The robe ubner.ged | n. PNA
e N e e er: Pl B S8 Balliefers ditaorrioh P ladiphns v
s olsohition, Byelech@@Ricl 58CkaAdo Ehdd@ﬂﬁand?@mﬁh%@&ﬁﬁio@ 28%isBlution
760 M. of a 98% soJution N trjc Acid 40

569 miuHachyer BioHechpie dug. en%%VarﬁfwéthbbPU@%ﬁlwmwwf

Fi r@tlmidgh®, Beflalvafed!1®ic Wohe & HhR MhdnSiig ShedSihd theft v@e@@{ts recordcd The
piece of material. Next, the probe nateri al

et dFiRhes peste therpvyashed puthe Vigisel sabyeat fmaeprpamavqu miwtes. Next, tho
N s Rlere ﬂl[ﬁe&% 5 i Pfor 18e ﬁx ubPrdfn 2964, Sulfu ic acid solution for two

apprOX|nate y m nutes and a DI casca or

ap prigwichrindlevgd B’ prather @80 mimug tinse in bé H2Qr dhe mecsewcre dlren immersed
1odri €S

104 s ClepoR e Tl ¥ scbLan ol BASBESLNE 51 B G0

by sé‘@mldml Thel prches oferddhemsiiroersddfor4s indduarsdy Taﬂﬁhcanﬁtbrsmn Palladium
acti,v §01 UL 5 nman u chnjc Inc,

o Bl 3162t Wiy P T R i o D b e then re-
VVhmmggﬁamdﬂﬁkhﬁm@mfnmdﬂmﬂ probes were then wei ghed and

their orded bes e .t hen washe
- the VaftDy B pEgRs it irdr o B R raBleg R oAbl five or

15 Nextx, prbh, is ﬁs@b@@m\é@%ﬁa thé gﬁﬁﬂ of Fesistivé BfelRherPR€ withHdah of the

and in a 10%sul furic acid solution for two_ mnutes
f olPFRe hep dedlester drom ops torpighiaillimeiess ip peppilliperer mprgments. The

Pr efQfis ¥E6R dubeRst SR bed & if1Q%raRQ iR $RARS Th@retsﬂ?s of the test
Technic Pd activator "and once again rinsed in

f o 33‘0‘15§_é Eopeess ﬂfFH)@lfBF’éib@sf tb?el?fé qsieartqdrran slédolﬁol_ﬂltlﬂbﬂat stock as
ml WYIES chiForl& ﬂi‘ﬁ?&&)@h%@ }_Er%gésl'\f%re Wk bt 1':?1ta'evfﬂg 'aB&1abeled

oWy, rinse and drie

20pr®b@stlmd§hmkshm¢@mmve| ghed and their wei ght S

25

recorded. Lastly, the probes were individualized. A
sanpl e of the probes, preferabl yra{)i'evle or

Sample D:’m. Fcl)rce Imil | 2mil [3mil [4mil [ 5mil | 6mil | 7mil | § mil
I° 1°

Touch | Touch
0 0050 [4.80 | 9.80 |1295 | 15.63 | 17.86 |20.10 | 21.41 | 21.72
0053 | 4.50 |8.80 |12.23 |15.21{17.80 |19.81|21.60]18.02
0051 1480 [990 {13.60 |17.00]19.70 |21.30|22.31(23.31
0056 1491 [95.60 | 1392 |17.70 {2030 | 22.80 | 24.80 | 25.41
.0045 | 580 [11.00 1490 {17.30]19.60 {21.72]22.22]22.50
0053 | 4.82 [8.66 |12.23 114921730 |19.50|21.26|22.15

N P WD | e
(=] [ £l ) ]

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



10

20

15 six probes, is tested to neasure the grans of

resistive force generated within each of the probes

when deflected fromone to eight mllinmeters in one
mllimeter increnents. The results on one such test

group of probes is illustrated in Table 1. Th&0M=sch 2807

of the test were used to assess the uniformty of the
probes created fromany one initial flat stock as

well as conformty to desired properties. The probes
vebaweéethe pwbes. e glisk madnittdraivek 8¢ ge@etry ofthe 'ppnbas; @liminating
ghﬁs a&xcﬁf{]ﬁ%g%s P(;Rg/p:l?ﬁe ﬁhé' ]?rs %}n;]p xgs a rﬁe?ﬁlt, rs%?[?lé‘s]s 6‘ Elhe prc%es are more
Toureiforih, MlovidD for 4 .b8An&@d 86ntdd 1&be Ao Ihelatrayd 20. 10

21. 41 .12 2 0053 4.50 8.80,12.23 15.21. 17,80 . .
19. 81 g%‘.aéé‘t‘f%’. ‘8’%‘" % ng Sﬁé%%slmﬂ“%@“b‘héﬁm%’%? ngfabpgpation, resulting
19inAthpedved Prodd s@engdveand bndtarkte. DRBndentidnd shih Pdcess results in
17.70 20.30 22.80 24.80 25.41 5 0 .0045 5.80 11.00
14regiguglpiratses) gaysmezaduped iguelifo, Thystregsey canpinnee|oysy time, causing
8. Efindes iR Probéd sBffnekd - 30 19.50 21.26 22.15 25 There is
therefore provided herein a process for mass produci ng

mi ni at uFke presspioinvestigh provides for kawer pes pndlspd-Himedn mypulzetaring.

in SE 8HHM C.

Wﬁgﬁ‘)%&t 5%@? g%es O\Q/er t Jo%l hg\glg %ﬁ ?%%0 Fg E:gm be made via the
rraﬂcﬂfuag buq:lcqru@fcpmmmscesﬂaﬂst than as a follovemh mﬁceshs;cp The polishing
pr i nven vides | ved uniformty and

Eﬂ%erruggtmﬁaﬂm Sggr acy 18 Tg mkgéjnc 2007 between the
pr obes Thd pbglesg dfaMprdsehenmmes cdrhige d;a@nﬁbmﬁedxf WiHeee etching is

prob elimnatin C ical .v |ance en the

P GRtcthe S E s B coRIe by AReEihg AREk wiEd 1EE et S stass
MOm@sk, did B}Oﬂlmmélldeﬁ;\/dfﬂ& fla@metal botiadeRibdc wueaeéleétwfs@mg is used,
across the array. In_addition, there are no stresses

i G ERKng TtecAR bﬁ Fomroled b YA e tsiarearls wRd (¢ @tie fhegass sask and
| Nby EOHLRURY tRY BREn&t HEMELIBCAITSmE NH WiBOC8se, AEW designs can be made
conventional stanping process results in residual

st begigwly creasing iamgWmeadkic Bepre trogiged for pepensiNe and timg serpuming re-
ca{éoﬁﬁgnge over tinme, causing changes in probe

stitfnéss. The present invention provides for |ower

cost ahastivethd ﬁtqhmbon e‘lﬁcnaf@uflai:mubﬁrsmoducmhx/tmmb@ far e present
nafﬂg&g&'ﬁ%o%g %ﬁ%aegg Ac%lev@ﬁ% r&ﬁ.\ te t@fﬁgegg gL h Yestft! I’lhe probes

e via ng or el ro orm ng proces’s
r atdmdre piérmamclaseraogediet ellewaing forackessrstrgp. The pol i shing
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and plating processes are al so done sinultaneously. -
The probe design of the 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 nmask, and by the thickness & Mdreh 2007
flat nmetal stock selected. Were electroformng is
used, 15 the spring rate can be controlled by varying
the artwork used to create the glass mask and by
WwERDtkehis ng the thickness of the electroform In
ei ther case, new designs can be made by sinply
creating a new mask. There is no need for expensive
1.and i mahmmfsfhhﬁcmgagraqﬂu:mnp bf igro pralsdslcympdidie: the syeabEor

el ectr of or ned robes ro t he neth d for. the
pres Bﬁino“LgOo“ieﬁ VRS dSacﬁ S?SBT‘CP% if 8°F Bay 'élc Mging a plurality
(fgﬁheeM$aihammﬁqmdﬂmdmymfbhbeﬂﬁmmmkhﬂugmmﬁmqmshepmmeﬁmﬁ

BB 3o BL 950 L IR B
raifegl sncfelces bn ﬁfdbast orgetof egd propé baseIsaitl prode end, endosajst pypleesshatt;
Comﬁg@ﬁﬂgagﬂﬁoﬁiﬁﬁaﬁﬁe of A ugétﬁ% g, or nore masks,

each one or nore masks Including a plurality
of ppvbbygﬁaﬂéQmmkﬁnﬁmdﬁﬁhgé&ﬂdﬁﬁUmﬂhhnyﬂ@ﬂ pr obe
shapeg,dsiag sad! bﬂ&m@m& "tcpi?gq\t PASR thBudH QREnsRaf t
connected to sai d probe base, a probe end connected to
sai d dprdpineshidipotogsid: one or nore rai sed surfaces on
at | Vit be[?d?ﬁoxﬁﬁ kfld PHAGEsiR 8P &pod iR AP Sai® it mand
saldgﬁégbe shaft appFﬁlng a photoréglst to a side of
mateddly st netal material; overlaying said mask on said
si de eRktrédinging b bsbnd VabtAlmARaPE Qld exp696R POiBE ¢T34id first metal
photoresist to |ight passed through said mask;
m 180 ng sai d photoresist; renoving a portion of
sai d rghetisy @ stont tetak ﬁﬁ&eﬁalao p@dhdeapluhlitg af ptoﬁésr eth of said

I t
PIaY G BT S B AR i SFRERA o Fiflpbs py e probe
exﬂabmebah 1o saiibproleshaft, ngd erei ol neecizel] suefheds omat least ade df eald

uce Lurali f each of said plurality
prg © ggplpor}?g ﬁ%ﬁ%%sm%m%es %tclbase a probe shaft

connected to said probe base, a probe end connected

to's Rﬁ? &ghggg&§prfaces
2'on a?h% eas Qonegﬂiigg? sBH%gQﬁggggﬁs sal d probe end
and said probe shaft. 2. The met hod of claim 1l wherein

3.5 ai d 'Imern'?ettho%tf gﬁafn?i wh&eiﬁtsﬁh Q&%ﬁ@mﬁfeﬁﬁlis selected from one of Nickel
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 substantially straight length in a plane;

a probe shaft connected fo 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;
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3. The nmethod of claim 1l wherein said second materia

is selected fromone of N ckel and N ckel-Cobalt

alloy. 4. A mcro probe conprising: a probe base

havi ng a generally uniformthickness bounded by a
plurality of edges and extending for a subst @AtMaxth 2007
straight length in a plane; a probe shaft connected to
sai d probe base said probe shaft of said generally

uni form thickness, bounded by a plurality of edges,
and eprebedhd gonakasigo said probediaf spdpobe widdissid gererplly uniform

ane; 13 May ch . Qﬁngﬁg Q@&ﬁﬁ&ﬁﬁ,ﬁg¢§ =fnce
'hg & bgwgggﬁP%I%lF%%gzggﬁ%ngFﬁs al g{eﬁer ally uni for ﬁs
witliti 64a plase sabbuaigbtidisyncabeibg apatdxinately paaliphto saidifiraight length;
aIaﬁxtending for a substantially strai ght distance 7
ithin said plane said strai ght distance being )
appr am nemeleyaisrutfices positionsdion asleps prHAL siid BEDR base iyl probe
€ndsai ' i BRES RS kide@ BRfhc@hrdforth&PEdm ANE
ﬁ%ﬁ”@%fgﬁgﬁ%géﬂ%gggfﬁggpd&ﬁrobe shaft, and said probe
meshdnicgitpsecessn. sai d one or nore raised surfaces are

formed froma nechanical process . 5. The micro probe

of claim4 wherein said unifQrmthickness.is betwen 2
Sni | s Ehegnigro pehet clgim 4rikersip s3id; %%"Béé e %ﬁw%en‘ﬁ'emﬁ‘s and 5
mifgerein said uniformthickness is between 3 nils and 4

mls. 7. The mcro probe of claim6 wherein said

scallop further conprises a scallop base and a
gscal | PR thicR prébe oFbRIntS eh@ecipks4it eniéfonahisknwssys béteee Imils and 4

said scall op base and said scallop tip are separated
k- a substantially uni formdistance. 23. The micro

probe of claim4 wherein said nechanical process is an

7?| ect 'h?g Micto probe oF Aty $Wherbth said scallop further comprises a scallop base

and a scallop tip.

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

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

process.
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