WD 02/ 22303 PCT/ US01/ 28669 METHOD OF RETROFI TTI NG A PROBE STATI ON

BACKGROUND OF THE | NVENTION I n the sem conductor field, each set of wafers -

faBricated is typically performance tested, before they are diced into
i'ndi vi duawoimnessat ed circuits. Figures 1-4 show equi prergdT/u$tarsésd used in
this testing. Al though these figures show an enbodi nent of the- invention

they al so show sone fgaiutieor Ratre¥FerTaRar R0prdMe RTRELGG art systens. These
features are referenced in this section to help explain the context of the

i nvention. To performwafer testing a piece of equipnment known as a probe
station 10 Ipaskerb@as g ate iwveNdicw 3) that defines an original head

pl ate aperture 14. The .aperture supports a circular device known as a
probe card dish 16, H#hit PRMEAAUCEBFoFieldheasPoBRt ff #2f9TSA  separate
pi ece of eqfiaprbtitekiewiypScalle PeREotfattayitdgtedpGidGeubhés 20, hi S .
| owered intqQ _mating, position.wth. respect to the probe station, the probe
card dish afd®tfhe® r"5%8 &ﬁaﬁ‘.’l%ﬂ‘ﬁg%ra&regbglﬁ”é Ton FEIPRRF udes an
obstacl e, sueHh sisow emafipmehvadert devesed %n thhat téstimn close to the
original he e erture 14 t ermt . the dpckj of a particul ar
tester 18. égﬁglr“g% yt,&}lpeasengl %rresofsgﬁgi %serﬁﬁﬁllﬁ‘??gc? P‘gl? docki ng equi pnent
pi eces are ndegdetidro theycedsd sHoy domk featheekethd® aredrshbheedt ati on, a

probe card di. £ hat..the probe card dish _su rits. Probe
stations a?’léﬁgeﬁfe&?oaﬁt Ig?/: ts%?%“{%st'se%n%g%aﬁecﬁ%gfeﬁaﬁﬂ? act Fﬁﬁgggﬁe{bi lities
with this débksneagvinpirentely respdpinnshealdoatext Aot drlgi ngl y, when a new

tester is pg;lc,gf@ﬁg}]it Is typically necessary to purchase a new probe

station fitted wth docking equipnent to facilitate docking with
To perform wafer testing a piece of equipment

known as a probe station 10 has‘a head plate 12 (FIG. 3)
that defines an original head plate aperture 14. The
aperture supports a circular device known as a probe card
dish 16, which in turn supports the probe card 17. A
separate piece of equipment, known as a tester 18 having
docking units 20, is lowered into mating position with
respect to the probe station, the probe card dish and fhe
probe card. Sometimes probe station 10 includes an
obstacle, such as a wafer loader cover 19, that is too
close to the original head plate aperture 14 to permit
the docking of a particular tester 18. |
Generally, a number of guides and associated
docking equipment pieces are needed to successfully dock
a tester to a probe station, a probe card dish and the
wafer that the probe card dish supports. Probe stations
are generally sold to semiconductor manufacturing
facilities with this docking equipment already installed.
Accordingly, when a new tester is purchased it is
typically necessary to purchase a new probe station
fitted with docking equipment to facilitate docking with

the new tester. Unfortunately, the docking equipment,



the new tester. Unfortunately, the docki ng equi pnrent, WD 02/ 22303
PCT/US01/ 25669 2 which is typically installed by the probe station vendor

or a secondary source, generally permts docking to a of
tester. Tr\’\ép?‘yﬁz&?"&l lation of docking ,equipment to pernit %ﬁﬁgg&gf a

different tester wth the probe station is referred to in the industry as
“har dwar e SV\@]\QIQUtlS ayllaldaaayl iﬁsﬁatll@dt}@ﬁ&:méepm afatiethrindban time and
equi prent down ti ne_a,sin Icﬁlg ber to accept a

singl e tooliff %rsac@nf‘?ﬁt sﬁgfﬁ?‘t §e&83ré$<lﬁr¥g EULES FOSTHEY YeSter. There
appears, howsimgle meketof ItaséebeerTheamse:fatl@atwm afthdopkimy art to produce a

set of Stanggr%re%@ £0%d G- PLAL 34 B2t aeykgraﬁccttegeeysact any one of

a set of dif tions resu y very limted
flexibility whs Igmbﬁeatwotnhié refisrmed. tondot hbe Ingegeryad% ng semi conduct or

manuf act ur er spl S4.fhe g@&éﬁdﬁtuumqre@htvscﬁ heeshdlat Gse apertures, between
the various comercial lines of probe stations. The unfortunate result is

that there i §eckniiant FifenFRnoWHHMeBh R te tiB® - mati ng a probe station

having a first head phates 3pRWhUES nficEendVd Bidglediber €esi gned to mate
wi th a prober having a second_head plate gert re Si 42 SUMVARY OF THE
| NVENTI ON | n2§°¢%% & SABH (LooiRg RIasenthat PRt ch °8k49 &t Rod of
retrofitting désﬂfeﬁb&esté\f] orrhbayrar;g;earaead:wepbat aots @ot hate tokenpr obe

station is adapt te wth edete m_ned e card di sh and any
fester out of™a® oétt 6%'&?&%’? V3 58r%§° vs5R #s° %aé’%r ned into the head
pl ate to createndadtdaddptaildntopldteyg phalt ecaltlaecduieme used on

- any one of a set of differing probe stations. 2As a
result, only very limited flexibility was gained by this
method.

Ariother issue facing semiconductor
manufacturers is the lack of uniformity of head plate
apertures, between the various commercial lines of probe
stations. The unfortunate result is that there is
currently no known technique for mating a probe station
having a first head plate aperture size with a tester
designed to mate with a prober having a second head plate

aperture size.

SUMMARY OF THE INVENTION

In a first aspect, the present invention is a
method of retrofitting a probe station havihg a head
plate, so that the probe station is adapted fo mate with
a predetermined probe card dish and any tester out of a
set of testers. A depression is machined into the head
plate to create a head plate-tooling plate attachment
region. Next, fastening and alignment items are provided
and installed in this region. Further, a set of tooling

plates is provided, each having fastening and alignment



region. Next, fastening and alignnent itens are provided and installed in
this region. Further, a set of tooling plates is provided, each having
fasteni ng and al i gnnent WO 02/22303 PCT/ US01/ 28669 3 ._ |t apted to
mate to tWRI¥R3Beni ng and alignment _ items on the attawl?% | ons and
defining an aperture designed to er?gage the predeterm ned probe card dish.

The user maytdfeRqsetEEttAndes ¥ dneNtastentihg drDhidgnmepitat es and mate and
fasten the sel ected tooli ngmgl ate to the hgag.r&l?]at e-tooli ng pl at e
At T

attachnment FEGORPUEPRFHRENSRT FSHRMRS At Fng" i TR "“Fn a second
separ at e aspesignedheocpsmpget the mpredetaminedaptais icagd plizthe for installation

into a pro station. ,The pl co ' rigLd_p defining a major
aperture anﬁg%l WSt IB?th elnpf%%?%q: aaggﬁrﬁer%zg ?i%j?ggevm{ﬁﬁggri ng | oaded,
retai ned scpkates addphetk tapdf Sadtent she federbed hpoldngeriatg toreaded hol es.

In 8 Uhird SERUALC RIRERLo L MCRCtadER ieiloh udtigOfhe N0 Pl al e for

instal lation Tn robe station, plate conprising ™a rigid plate
defining a sbjienmeapepnd rfiasipping d&emdf dowel | ocater holes precisely set

Wi th respect to the &Hcﬁtée‘%ﬁngf$é§3ﬁ‘:at@'a&§ﬁec@?eﬁﬁé”;ﬁeséﬂta fourth separate
aspect, the present _invention is a nethqod of retrofitting a probe station

having a hed8V§Hdre that 9ot ine PLateof 9y iiRgFa e d ol 1% 3mj or aperture, so
'él_ha':1 thg prgbg}gﬁtﬁbtg&q] Zmdapiaada Eempfﬁfﬁe@ wi tigial pLetet er mi ned probe card

i sh and a redeterm ned tester that the probe stati could not nmate
with prior figf’db’i“ﬁgar%‘ﬂ‘?ﬁ-F"‘P?’éfd‘:’reTﬁganaetsl%dogc%er%ﬁﬁgléés)ft he steps of

mlachl ni Nng aageptassi Gitidd aithespriegdl@ddede tetaimedt eceewsead pl at e-t ool i ng
pl at e

-

adapted to facilitate fastening to mating threaded holes.

In a third separate aspect, the present
invention is a tooling plate for installation into a
probe station, the plate comprising a rigid plate
defining a major aperture and a set of dowel locater
holes precisely set with respect to the location of the
major aperture.

In a fourth separate aspect, the present
invention is a method of retrofitting a probe station
having a head plate that defines an original head plate
major aperture, so that the probe station is adapted to
mate with a predetermined probe card dish and a
predetermined tester that the probe station could not
mate with prior to being retrofitted. The method
comprises the steps of machining a depression into the
head plate to create a head plate-tooling plate
attachment region. 1In addition, the head plate major
aperture is enlarged and head plate-tooling plate
attachment region fastening and alignment items are
provided. Also provided is a tooling plate having
tooling plate fastening and alignment items adapted to

mate to the head plate-tooling plate attachment region




attachment_region. In addition, the head pl ate major aperture is enlarged
and head plate-tooling plate attachnent region fastening and alignment

items are I‘OVI ded Al so provided is a tooling plate h ing plate
f ast eni ng“éfﬁ 22393 gnment itens adapted to nmate to the h:%@}ﬁ# %&%oollng

pl ate attachnment region A'T WO 02/ 22303 PCT/ USO1/ 28669 4 fastenl ng and
al i gnnment it eastemidgdaid rilignaentodieng amppl definkjpra apeling e designed to

engage the prfclceterm nedperq__r beeﬁcqlggeg? et%%gg%élehge%%%géﬁg%ang pl ate

maj or apertﬁre i £9p35i thoned r Ve ast eni ng and
al i gnment i t pnebes welhdt dibgh emdevhdreinobhé rpolphatwlate maieml | ed the tooling

pl ate maj or e é&s:.t’lgf'xe@eﬁeﬁgltw%@Ehg%éﬁqngrbgéﬁ@l head plate

maj or aperture the too ate 1s mated and fastened to the
head pl at e- té@ﬁem}nsl atl‘é %altliga@ﬁw‘éﬁttemﬁe@%%h thaki oy kBeatedAREnt and

fastening itgmsre i3 @nbidiledseRArAIA1A§NSGIe Ray®t R efire nANOIItLING a
probe station having a head plate, so that it can mate with a tester that

i ncl udes docRPhPeFEEPREIRNE Fﬁa’fh%ﬁéﬁﬂ%a]h@teﬁgoﬁ’&%qq §2B@Yond the hori zontal

extenth of tBbpeptue Stﬁ?\dlq_ﬁ, E}h@lﬁmuh]ﬂgidﬂg;fpr igaﬁaﬂéﬁ.CEhdll nghat | east one

at t achnent r |on|n e _he ate a iitting.t attachnment region

with ali gnrre %ﬁﬂ?d fg&s{ﬂé‘?}lhﬁd ]Zarﬁ? Eﬁafﬁ%wa%ﬁgg%ﬁ“ﬁ%%’i one docki ng

equi prent  at tagiwmntusphatithe iadtynmtintgand pfestendog kitregs . equi pnent, to mate

to the attachment regid an, N cking .equi nt tachment plate is
E-é%yt %éﬁﬁﬁ#% ag@éht B?%?%d %%

mated to the correspondlng off o e docki ng
equi pnent at rethefEiriitiphad eoypbet stalsonhbavizonteahéyd pdatear sk y:hfatom t he head

plate and Su9905§r§ n{atl].g Qi’@xf;ed (t)_gster that includes docking equipment

that extends horizontally beyond the horizontal extent of
the probe station. The method comprises machining at
least one attachment region into the head plate and
fitting the attachment region with alignment and
fastening items and providing'at least one docking
equipment attachment plate, including a piece docking
equipment, to mate to the éftachment region. Then the
docking equipment attachment plate is mated to the
corresponding attachment region so that the docking
equipment attachment plate protrudes horizontally
outwardly from the head plate and supports the piece of
docking equipment outwardly of the headplate.

In a sixth separate aspect, the present
invention is a probe station capable of mating to a
tester that has a larger footprint than the probe
station. The probe station includes a headplate and at
least one docking equipment supporting plate that extends
outwardly from the headplate and supports at least one
piece of docking equipment at a location distanced from
the headplate.



docki ng equi prent outwardly of the headplate. In a sixth separate aspect,.
the present invention is a probe station capable of mating to a tester
that has a larger footprint than the probe station. The ation

i ncl udes WO #2383 ate and at | east gne docki ng equi pmrﬁC%%’?ﬁ?l ng plate
that extends outwardly fromthe heddpl ate and supports at l.east one piece
of docking equi pment 1ata gekefed 208t StthRCpdeddmmintdrecionatiplate. r t © WO
02/ 22303 PCT/USO /28669 5, in a sevexir;th agf;‘)ecth, trrlle rheesgnt invention is a
met hod of rBe¥ReS Ofi FREPIHFHHY & BFFPSHh Shavi Yy PAVAeSd SPhte, so that the
probe statiprates adaphsdthe pmibe wiitionaipradbgttedntmedtprebsh card di sh and
any tester out of a set. of testers..Fa nj | i GNQAE itens are
provi ded and FROPAPFRHSHPERRS r‘m’é‘gﬁ %Jfgait %ﬁﬁ%ﬁ}?ﬁ%??eg d§1ge!:t g?g% tool i ng pl ates
i's provi dedseearththaversy f Esstaring amdl alaphmeniedten? e adapted to mate to
the fasteni no.andy ghi GATERI1dd SPLAD HhA BPAS P! pasu) deddwing an

aperture dek gned to engage the predeterm ned probe card dish. The user
may then seb@ctocdidesprargsohe rRyovifed, 86hi Ry isigatasteniIndte and fasten

the sel ect ed 1 9QlhR0: + s hBaptied ke Hoad tbl ahe fsstagiddendl i gnment and
fastening 1tens. The foregoing and of her objectives, features and

advant ages aiigmrentniesns or W9 Pepe e PRAATH*BAMT st ood upon

consi der at i gfePhureh8ef Y@t eripbai tied préasediniheanpafbet bardr ef erred
enbodi ment (s),. taken in conjuncti og %thhdt he %ggpgp&hgg drawings. t s
il GRS The\RgeR MRKISTRAR RBHSWT 2ASS A O5° . © 02/ 22303

PCT/ USOl / 256681ing plates and mate and fasten the selected tooling

plate to the head plate using the alignment and fastening
items.

The foregoing and other objectives, features
and advantages of the invention will be more readily
understood upon consideration of the following detailed
description of the preferred embodiment (s), taken in

conjunction with the accompanying drawings.




6 BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is a side view of a probe
station-tester nmating pair wherein the probe station has been retrofitted
according to the nethod of the present invention. FIG 2 is.a.taop view of
the probe Q%Y of FIG 1. FIG 3 .is an expl oded per s%‘é#??o\}/égﬁgew of a
portion of the probe station of FIG "1, showi ng sone of the details of the
retrofitti ngerfsr DESPRESEIUN ORVEHRE iDRAWINGSS 4 is an expl oded perspective
view of a portion of F?r%prnobe statjon.that. ha en r%trofitsttgg in a

has_ he 1
manner sinilar to thehBt Hod®of BIE YISKth WPERPT e8RS Equi prent

attached to mheintgehingwmratie. tHF PALbEDESCR| FEd Ge@F THE PREFERRED
EVBODI VENTS TQcPS¥(-R6H Q00T AL oLd RMRLOM Gk £l n:%‘}%%ﬁé ng a probe

station according to the prese | nventi on, mls) of material
i s machi ned awesntiosm the top of the head plate 12 of the probe station 10

(both items have beerripnty qdugedsd RriklieoBaglopoumd saeibeme to forma
head plate-tooling plate attachnment region 34 {(FIG 3). A pair of

t hr ough- hol e§X¥€nok- shown) is drilled through the attachnent region 34 of

the head plate 12 to pethi3 ist B aigiReBEERérphctiv@ivieal offael pins 38. In
addi tion a sequence of threaded holes 44 are _machined just inside the
peri phery of PAFHRhRENERS &FioBR S PReOFet ifod Lof ShBEPEt %?nﬁ R4 a probe
station that the détailsubf atle pétidM tRiRGEesH thBVErddemt invafdoenpl i shed with

the wuse of a tooling éat 110 as_sh in FIGS, 1 and 2 Spri ng- | oaded
screws are set into a.Fg t nglsaﬁgr?’fﬁae%\égﬁe,mpte%b‘é? €%t R 3 api d at t achnent
of plate 110pbetion roft aoprdbiee dtptiodye thtithaen bedherdinobtfottsd de of plate 110
manner similar to the method of FIG. 1, but with the
docking equipﬁent attached to the tooling plate.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

To perform one preferred method of retrofitting
a probe station according to the present invention, 0.3
mm (12 mils) of material is machined away from the top of
the head plate 12 of the probe station 10 (both items
have been introduced in the Background section) to form a
head plate-tooling plate attachment region 34 (FIG. 3).

A pair of through-holes (not shown) is drilled through
the attachment region 34 of the head plate 12 to permit
the attachment of a pair of dowel pins 38.

In addition a sequence of threaded holes 44 are
machined just inside the periphery of attachment region
34.The method of retrofitting a probe station that is the
subject of the present invention is accomplished with the
use of a tooling plate 110 as shown in FIGS. 1 and 2.
Spring-loaded screws are set into a set of apertures 114,
to permit the rapid attachment of plate 110 to a
retrofitted probe station. The bottom side of plate 110

defines dowel pin locator holes 120, which are configured



defines dowel pin |ocator holes 120, which are configured WO 02/22303
PCT/ USOL/ 28669 7 to mate with dowel pins 38 and thereby facilitate the

preci se positioning of plate 110. In one preferred e |,en e dowel
pins 38 AYR0X3I%B¥J with great preci sion relative to tﬂ?&é@é&“ﬁ aperture
14 to ensure correct alignnment and positioning of a tooling plate 110. The
tooling pl ats AhQ widlefdhRs BidoHEsi Afd Mirireby NBjcdiliapes tuee 120 for
supporting a probe cargd, di,sh. ri m}ﬁé, Iadalgl)t ed forreoc{obe card di sh

0.

attachment PESCIfist PREG-LBAE 3p&reiFe BpARR PSS EEiSes 124, each sunk
wi th a threafiesiimehe 46 dogal epinse 38t s wibad witht bgealpr obe card di sh.
Referring to FIG. 4, | | nsta ocki adiipoent 130 is
i ncl uded aspﬁe‘f)las’rlto noféfapﬁ%'grtggti%esggﬁﬁ% %tfflgg?%%r%l th{kgne of plate 110
renders theopredicagdigument 20drredyicninhef @i terldngeriate 840- choice 18.

I deal |y, a number of pho0lddid,g 1% 116, CRfides b d¥QYhggatgach one fitted
wth a distinct set of docking equipnment 130 adapted tqQ dock with a

particul ar meaet @épertwre Hi29 fahrdwpPoat Kuhite BRERR (GrIndHit-acturing facility
that owns a pyMer, alapesd ¢os BFEbed cArdRIsnOhttyummBatsift i ons coul d dock

any one of a nunber of testers bl\gth an o\r;?g of a n#??er of probe stations.

Mor eover, i FefiRad 2bRYR MTEEPFOLE Ot ab LISttt FPo accept any

‘one out of guAkNRRh ef theeldedghdlatias, lddse thamtanayhnast off théese testers
bl ate 110 vgeobs ran | FoERgiRY 58 Sk decry Mapcketls) MoGucing
set of tool iangeplctt esckiarkqolpwdritci3Dabs dnsladethragi 2epprtsef of | ocati on
and attachment, | 675 and LY IOl S Ak fon of plate 110 renders i

the probe station 10 ready to dock with a tester of

choice 18.

Ideally, a number of tooling plates 110 could

be provided, each one fitted with a distinct set of

docking equipment 130 adapted to dock with a particular

tester. In this manner, a semiconduétor manufacturing

facility that owns a number of testers and a number of

probe stations could dock any one of a number of testers

with any one of a number of probe stations. Moreover, if

more than one probe station was retrofitted to accept any

one out of a number of tooling plates 110, than any one

of these testers could be placed in service with any

probe station for which a matable plate 110 was
available.

It should be expressly noted that by producing
a set of tooling plates, each of which has a standardized
set of location and attachment items, and by modifying a
set of probe stations so that each one has a standardized
set of location and attachment items designed to mate to
the tooling plate location and attachment items, that a

great flexibility can be achieved in the sense that any



set of probe stations so that each one has a standardized set of location
and ‘attachnent itens designed to mate to 'the tooling plate |ocation and
attachnment itens, that a great flexibility can be achi ' sense
that any MOGE?W3/ 22303 PCT/USOI /28669 8 of the probe g‘%/éaiguuéé’g’%gﬁgin be
mated to any of the tooling plates and thereby to any tester for which
such a tooliafg the atebe starabhabiss bEhhstedethnampuefappear®ltiogbe unknown

in the prior_art and.c appl i ed tQ. prophe - [ i ffering
makes, such %gaﬁeﬁe ag%pﬁ%a‘%% r gﬁ sney f‘%%?% ,f%‘T‘E@?ir}% %&gﬂ E%(r%oﬁﬁ]% an

al ternative piafersedvabirideneithisbechiupes spperiss tadehiynkdorn head pl ate
12. Dowel | phqst};@prggg d4 %ﬁgegarh%leeéﬁpiﬂeﬁr Evi&s o dedpon the top surface

of head plate 12 and a tooling plate O is attached on top of head plate
12. In one pptiEonedondioifierdnd BpkeScofitrs @ bhe RApLdatidFMIPes 44' is
provided in hepsl pERbCasd tm@hnent region 34 for the attachnent of a

smal ler tooling plate_ 110. Such a smaller tooling plate 110 would
typically be nade to™Ri® 2Y5roBRtSeaPrefea s hs0Po ™82 nd?d er head pl ate.
By providi ngagheesseeands seichahed hircadad giplites144’ pDowepl ohimssBati on 10 i s

made avail able for retraofitti with toolin | at.es 110_nmade_primarily for
a different 2Pfn rgﬁgﬁ?g}boelegt ggi%es Pfa"hcg"ﬁ ﬁg gﬁﬁ%ll‘io@r SEREAF Pt es 12.

Ref erri ng agaead tplakeGR dnd2a tookimgeplatestlalces,atdaphedheorsttapi on wil | have
a head pl ateo%t@eta& ?%?L%iﬂy small and will, further, have an obstacle 208

such as the cover he ‘device that | oads the wafers onto the probe
card dish (the "l oadeincoverprpferredrgpbadindnd apsssnd eet oflock this type

of probe StaELEEhééa Aol ESIAN is provided in head plate attachment

region 34 for the attachment of a smaller tooling plate
110. Such a smaller tooling plate 110 would typically be
made to £it a probe station 10 having a smaller head
plate. By ﬁroviding the second set of threaded holes 447
a probe station 10 is made available for retrofitting
with tooling plates 110 hade primarily for a different
line of probe stations 10 having smaller head plates 12.
Referring again to FIGS. 1-2, in some
instances, a probe station will have a head plate that is
fairly small and will, further, have an obstacle 208 such
as the cover for the device that loads the wafers onto
the probe card dish (the “loader cover”). It may not be
possible to dock this type of probe station to a tester
without moving the probe card dish location away from the
obstacle. To do this, the original head plate aperture
14 is enlarged and a tooling plate 210 is provided having
a major aperture 212 that is not centered with respect to
the remainder of the tooling plate 210. When tooling
plate 210 is installed the major aperture 212 is located
differently from the original head plate major aperture

14 and is further away from the obstacle, thereby



wi t hout noving the probe card dish |ocation away fromthe obstacle. To do
this, the original head plate aperture 14 is enlarged and a tool'ing plate
210 is provided having a mmjor aperture 212 that is nog t W th
respect tWOORRB0} enminder of the tooJing plate 210. V\heﬁcflﬁgqlﬁ&l% plate 210
is installed the major aperture 212 1s located differently fromthe

origi nal heagehlidtendt FestPLIdfUERoideA tandodis thutboEingapaytd rom t he
obstacle, thereby WO 02/22303 PCT/US01/ 28669 9 permtting a tester of
choi ce to doB¥ MEtPYRY iSRGOPrERERI2ERe \IPSRBT® encount ering the obstacle. In
this enbodi mrent the doskinig eapbdinent t20dbskirngnekuiletbrn@n220 siet of docki ng
equi pnent plates 222. To aciljtate. the correct,k attach t of plates 222
to head pl afréc%&?gh%%c? r)efletait%f é@c?%n?‘raegﬁfﬁ%ecm HigFen? I%%'moner to the
machi ni ng of fatifldthberither egroert3atbathmendir of plates s22%dgeheasl f or m docki ng
equi pnent pl athaghnen iQn$ b shon)s; Wi Sh wpyld d el ude

| ocati on andﬁaﬁetteatghfrent Héﬁ% suc réigs&t'ﬁr ea eélﬁ@'%s] ang dowel pins. It
shoul d be nothsl meghining ofcebrhgpny raodphehbdutt nR2ARaIOEMI Hient shown in

FIGS 1 and Zygqdhab Ebn d%efcm?re%u& ndtidPha@é dthe chfsiteregfshddr obe station

must be adjusted to account Tor the ference in | ocatjon between the
t ool i ng pl at &9fapbP abefrichevars dRglydeadocpioneand iafitsh™eny or aperture
14. The ter nbteM3d sQXRrAS thossddhhehedana 8wl peapl oyed in the foregoing

specification are usegd as ter 0 escription and t of limtation, and
there is no intenti oﬂ? siﬁ‘r?u?ﬂg"sﬁjé’gtcﬁg %Ti’?hg?esf‘}?geﬁﬁﬂu%pr essi ons, of '
excl udi ng egimpleivent stigf etchedireatusisswms hlownIiGihd ded 2, hiedt tWre portions

thereof, 1t beig Lecodniteded AL L0RICRE pltbe! DEad MKCALIOR! o defined
and limted only Ey e
adjusted to account for the difference in location

between the tooling plate major aperture 212 and head
plate original major aperture 14.

The terms and expressions which have been
employed in the foregoing specification are used as terms
of description and not of limitation, and there is no
intention, in the use of such terms and expressions, of
excluding equivalents of the features shown and described
or portions thereof, it being recognized that the écope
of the invention is defined and limited only by the

claims which follow.



clainms which foll ow mlulmummmu /22303 PCT/ USO1/ 28669 10 CLAIMS 1. A
met Hod of retrofitti havi ng a head plate, so that said
probe station is adapted to mate vvlth a predeterm ned Lolt;ﬁ%% dish and
any testeMOU2RP a set of testers, ﬁﬁl d nethod conprising N <t eps of :

(a) machining a depression into sai d head plate to create a head
pl ate-t ool i ngr.zxvgt e attachnent region; (b) providing head plate-tooling

pl ate attachment region fastﬁﬂlél%fa]g_gtglhd mﬁ%nd é:io%gssta( (‘i) provi ding a
S

set of tooling plates;, eath avin enin NABNt It ens adapt ed
to mate to sm‘dnheadagﬂchtpéataolsmghaplaaei arola&:m’cemometgﬁi on fastening and

alignnment it d i S d g aid
predet erm ne%ﬁ%t%gbggg%lr g tlﬁrg %3% %&d“n%g boc cggd:%%%pﬁgﬁt adapted to
facilitate d@@Y(ItI?@tﬁb out @hi qurel @St ‘é?skﬁ}lsroﬁﬂsfhlnﬁt g¢ of testers; (d)

selecting a dggifi&dn n,_qlé)fstgggdoft .0oling plates; and (e)- mating and.
fastening said selected tooling plate to said head plate-tooling plate

attachnent region usi g sdiaFhaniBheAEPERRFLoPasteRiSiddi bedk. 2. The nethod
of claim1l wherein said tgaladtBoto Mkeefarndaar plaed 4desifpgkiarg equi pment

adapted to attachment region;

(b) providing head plate-tooling plate
attachment region fastening and alignment
items;

{c) providing a set of tooling plates, each
having fastening and alignment items
adapted to mate to said head plate-tooling
plate attachment region fastening and
alignment items and defining an aperture
designed to engage sald predetermined
probe card dish and including docking
equipment adapted to facilitate docking to
a unigque tester out of said set of
testers;

(d) selecting a desired one of said tooling
plates; and

(e) mating and fastening said selected tooling
plate to said head plate-tooling plate
attachment region using said alignment and

fastening items.

2. The method of claim 1 wherein said tooling
plate further includes docking equipment adapted to

facilitate the docking of said predetermined tester.



faC|I|tatethedock|ngofs tester. FTENTL TELEEE 1t

\l/vlhl [ I B ljl hV\DdOZ{ 22303 P;H“lmmlgmﬁuns! "'f“ 3. The rret hod of claim1
erein sai ead pl ate-tool i*ng°pl ht e" att achnent regio and

al i gnmentWeP¥IB3 ncl ude a first set pof threaded hol es n%%@ﬁ(’?’gé‘% to permt

the attachnent of ‘a first tooling plate having a first dinension and a
second set of threaded holes positioned to permt the attachment of a

second tooling plate 32 %&C n 4 0 te for
installation into a prﬁ% o qil%% 5%%%1 Tv%%élg’o%r%??sfi? arigid plate

defining a papte- @pémmrmlahavﬁhga@mﬁnmrwnaf%ﬁenéﬁg i pheral apertures

fitted with
x'g&gxt égﬁsd Lehad NG SETHUMS o dapiRdeliondirel | i tate fastening
to natlngtﬁre% E sln5 Atoolllrng pla'?efor |relstallat|on|ntoa

probe st ati easitigingdptatre@dhpiheiatyaghnengi 9 pt dieskab?Ng™9a top and a

bott om and def{diyigidg®) QlrsePeihdHseoRANE BecdidNsednéls a set of dowvel

| ocater hol es defined_ by said, bo ({)t om surfac b reC| sely

posi ti oned H‘F‘Hadqd&‘ﬁé‘é? RosithHrgd 8t POt tgﬁen%ﬁ] gﬁ" rg‘b fire. 6. A nethod
of retrofitskbBgnd IRy Wlalkeon sdtwvtingimensead. pl ate that defines an
original head plate nmmjor aperture, so that said probe station is adapted

to mate with a predeterm ned probe card dish and a predetermned tester
that said probe st at i4on ch Wasblhng pmeefw' timspalbrtico beto@ retrofitted,

sai d nmet hod rrprl Lng the81 %F&? g%fgmr&a%h%{bll@g g gepression into said
e- a

head plate trS LA e A Hea Ing p attachnent region;
defining a major aperture hav1ng a rim, and a set of

peripheral apertures fitted with spring loaded, retained
screws adapted to facilitate fastening to mating threaded

holes. ) i

5. A tooling plate for installation into a
probe station, said plate comprising a rigid plate having
a top and a bottom and defining a major aperture having a
rim, and a set of dowel locater holes defined by said
bottom surface and beihg precisely positioned with ) i

respect to the location of the major aperture.

6. A method of retrofitting a probe station
having a head plate that defines an original head plate
major aperture, so that said probe station is adapted to
mate with a predetermined probe card dish and a
predetermined tester that said probe station could not
mate with prior to being retrofitted, said method
comprising the steps of:

(a) machining a depression into said head

plate to create a head plate-tooling plate
attachment region;

(b) enlarging said head plate major aperture;’

A A F e A W T B RATGI g”



(b) enlarging said T '1 Ty aperture;’ 11111 L M WO 02/ 22303
PCT/'USO01/ 28669 12 ﬂ* ﬂ“ﬂgimmmuud pl ate-tooling plate attachnent
region fa i and al I gn Sitéms; (d) providing at i e havi ng
tooling S{i&@q&?steni ng and alignnmepy itens adapted tgpén%[?%ﬂta%&éai d head
plate-tooling plate attachnent region fastening and alignnment itens and

defining a tooling pkate pmjvédimpercadr platesitgnbing @lehgage said
pr edet er mi ned probe card d%tﬁ&cﬁﬂ t\q_Qgg%l) 'Ea%%!eﬁiﬁé)oalx{dngl?%rﬁ&e%tml or
e I plate

aperture is positioned relative to s tool I ng steni ng and
alignment itens such thati%meéé said tooling plate is installed said

tooling plate major areayt(timmlm NPt oo PEnd Y1BEL ASNi g0+ 8& iGhgOr | gi nal head
plate nmjor aperture; and (e) ma%l_ng and tastening said tooling plate to
sai d head pl ate-tooling plRkdeafReianteat ant &JigAneisilik§™€ai d al i gnnent and

fastening items. 7. The raidpeddaofo elaiemé sshier Besd SAlaeptadlangst ati on has
a configuration in which a bst i S ositi ﬁned t,00 cI%se to said

cl
original head plate major P &F%F%c nﬁe%ﬁltmt BSHBFRENG Df a preferred
tester but wherein said tahlgnngnplitemsnapdrdespatbgire toohiey installed; is
]ICD?JQ'/ aggli?gsg\ggy fromsaid ahstagle Q. oREL 11 396K, Snludd S WO 02/22303

said predetermined probe card dish and
wherein said tooling plate major aperture
is positioned relative to said tooling
plate fastening and alignment items such
that once said tooling plate is installed
said tooling plate major aperture will not
be coincident to said original head plate
major aperture; and

(e) mating and fastening said tooling plate to
said head plate-tooling plate attachment
region, using said alignment and fastening

items.

7. The method of claim 6 wherein said probe
station has a configuration in which an obstacle is
positioned too close to said original head plate major
aperture to permit the docking of a preferred tester but
wherein said tooling plate méjor aperture, once
installed, is far enough away from said obstacle to

permit docking.



13 8. A nethod of retrofitty yon having a head plate, so
that it can mate with a testhIﬁmqmﬁuﬂmam docki ng equi pnent that
extends horizontally beyond the hori 2ontal * extent of sMr ip station,
said neWReR28%Worising: (a) nmachi niFFg at | east one att H;f? 6?9

egion into
said head plate and fitting said a

achnment region with alignment and
fastening itens; (b) providing at |east one docking equi pnment attachnent.

pl ate adapted to mate to a sajd ttachnent .region and jncluding a piece
docki ng equi prent; (&) ath FERPRY %a&ﬁt’égife’&ttd%k? r?§°§ﬁu?%%é‘ﬁf‘ attachment to
a said corraspomfliangeadtiglacbpesd thegi bn cae hited witbaadegdtate protrudes
hori zontal | y, outwardl.y from.said .hea | at e u id piece of
docki ng equ%Bﬁ’érﬁnc&Hfi rc{ﬂc?lg? g e%’e%&ﬁltca?}gg?%q’ég ﬁg%%oglggéfgti on capabl e
of mating t begond edkchoxifzonhal caxtesdi of tsedteprdkey ishgteon.asged f oot print

than said prg tatl ..sai d probe station including a headplate and
i ggﬁ%ég c%%nb?gsélsn?a‘one docki ng equi pnent supgorti_ng pl ate that

further inclu
extends outwardly frdm sechinteg@tateash®reupptrPeeat TYHEOE one piece of

docking equipment at a |gaat 59ty diesbaprad hhanksalidgheadpl ate.  +/
> ' nt. ~MimeR+y, ygFma(t I YnG + xr LULT G1iLELLTLiELEEL LTl = cLMs

WO 02/ 22303 PCT/ USO / 28663-taghment region with alignment an
fastening items;

(b) provi&ing at least one docking equipment -
attachment plate adapted to mate to a said
attachment region and including a piece
docking equipment;
{(c) attaching each said docking equipment
attachment to a said corresponding
attachment region so that a said plate
protrudes horizontally outwardly from said
head plate and supports a said piece of
docking equipment outwardly of said

headplate.

9. A probe station capable of mating to a
tester of choice, said tester having a larger footprint
than said probe station, said probe station including a
headplate and further including at least one docking
equipment supporting plate that extends outwardly from
said headplate and supports at least one piece of docking

equipment at a location distanced from said headplate.




10. A method of retrofitti jmml{m]ﬁ lﬂl' “H having a head plate, so that
sai d probe station is adaplEedecto) M a predeterm ned probe card dish
and any tester oqut of a set of testers, said nmethod co j Si he st eps
of : (a) p?"b‘?/?zéﬁz?‘?j head pl at e-tooli nglpl ate fastening. anﬁ*@’éﬁ%@%t itens

on said head plate; (b) providing a set of tooling plates, each having
fastening and alignnent itens adapted to mate to said head plate-tooling

pl ate -fasteni ng and ignnent.ite a def.ini n apert.ure designed to
engage said predet er?n{)‘ne ﬁ“re%‘ﬁ%écoargéeg?%%&g:ﬁag ??Pcﬁ%%&l %géﬁ%g‘ki ng equi prrent
adapted to hacing habeadl@ihriag o tbak sast probeitsteftiosaisl set of testers;

(c) selectin S| ne. ). i : - d ting and
fast eni ng sa?%ﬁ%%ﬁegé,g%t%ogﬁ?%f%ﬁ? gtgg%%%gi l%ﬁ%ﬁ%%??l% eS(hu)siflﬁg sai d
al i gnnment angny dssEar nept éng. set of testers, said method

comprising the steps of:

(a) providing head plate-~tooling plate
fastening and alignment items on said head
plate;

(b) providing a set of tooling plates, each
having fastening and alignment items
adapted to mate to said head plate-tooling
plate fastening and alignment items and
defining an aperture designed to engage
said predetermined probe card dish and
including docking equipment adapted to
facilitate docking to one tester out of
said set of testers;

(c} selecting a desired one of said tooling
plates; and

(d) mating and fastening said selected tooling
plate to said head plate using said

alignment and fastening items.



