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{57) Abstract: A method of retrofitting a probe station having a head plate (12), so that the probe station (10} is adapted to mate

>~ with a predetermined probe card dish (16) and any tester (18) out of a set of testers. A depression is then machined into the head

o plate to create a head plate-tooling plate attachment region. Next, fastening and alignment items are provided and installed in this i
region. Further, a set of tooling plates (110) are provided, each having fastenifig and alignment iters adapted to mate to the fastening .
and alignment items on the attachment regions and defining an aperture designed to engage the predetermined probe card dish, The

a user may then select a desired one of the tooling plates and mate and fasten the selected tooling p]ate to the head plate-tocling plate
attachment region using the alignment and fastening items.




1-4 show equi pnment that is used in this testing. Althoqu &hgéﬁzihgures
show an enbodi nent of the invention they also show sone Teatures that are
-shared 10 with prior art systens. These features are referenced in this
section to help explain the context of -tthe invention. To perform wafer
testing a piece of equipnment known as a probe station 10 has a head pl ate
12 (FIG 3) 15 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 . t i f .equi pnment, known
as a tester 18 havinaQE3§@%ﬁzgﬂﬁiéﬁgiﬁgﬁﬁﬁﬁiﬁbaﬁgﬁgfSigél. ting position
with 20 respect to the probe station, the probe card dish and the probe
card. Soneti e Pgﬁbe,station 10 includes an obstacle, such as a wafer

| oader cover f8**iat*5% too close to the original head plate aperture 14
to permt the dooking sehierpattdculars,t esdhebetl®s brekpdustri al
Applicabidity The invention applies to the industry of etched

sem conduct o ab\f/é‘?aetleg,l%?ﬁhca&rlg RAE PTEEET fedf?:%db?%oreppb‘?}'uce i ndi vi dual

i ntegrated cidecdides. ::d BagkgBoandnAtdraCeneratdits. aripupber of gui des and
associ ated dockin i eces are needed to successfully dock a

equi pnen
tester to a probe"sEAHFS ?té%ﬁgdﬁbuﬁ%ﬁdndvgﬁ Hidithe 15 March 2005 -2 waf er
t hat the prahenesytdck=shrsgipperdmw B @bBogiaht @isthare generally sold to
sem conduct or _manuf act uri facilities with this docking equi prent already

installed. AYERS nttY, 2Whef Y F&W t'e8t&rsi E"PuPEhaderrdt is

10 with prior art systems. These features are referenced in

this section to help explain the context of the
invention.
To perform wafer testing a piece of equipment

known as a probe staticn 10 has a head plate 12 (FIG. 3)
15 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 pilece of equipment, known as a tester 18 having

decking units 20, is lowered into mating position with
20  respect to the probe station, the probe card dish and the

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.

25
Industrial Applicability
The invention applies to the industry of etched
semiconductor wafers, which are ultimately diced to
produce individual integrated circuits.
30

Background Art
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




5 typically necessary to purchase a new probe station fil%tlﬁg vyittztaogocki ng
Un

equi pnent to facilitate docking with the new tester. Una ely, the

docki ng equi prent, which is typically installed by the probe station
vendor or a secondary source, generally permts docking to a 10 single
make of tester. The installation of docking equipnment to permt the use of
a different tester with the probe station is referred to in the industry
as "hardware swap-out” and results in extensive use of technician tine
and equi pnrent down tinme. 15 It is known to machine a single prober to
accept a si ntiTE¥t'96T N hf Brat%e CEHAC PR PP dockitg 164 Hesi red tester.

There appears$se hovwvery 08 d0shavenbeedr mhveidring n the prior art to
produce a set of standardized tooling plates that coul d each be used on 20

any one of af¥tiofesdiitefiyprond SF4FFUs 21 78% “1%&8tt%d: only very
limted flexiddokiing1pps@gai Nedwbyestbi sis pRidaaceq ABoider issue facing

sem condyctor manufacturers is the lack of uniformty of head plate 25
apertures, betWwERN Yt RECSFERTHIS BUeTTiPalr PReR® §F2pr%be stations. The
unfortunate fiesulitwics dddtind RQLGrest QUELENLLYNAKRRWNWi@ChNi que for
mating a probe station havi ng a first head plate aperture size with a
tester desigifed®™ °REte W IH T PrdberrP RaiATiy % *gBES 8 head pl ate 30
aperture si zgich5 Mayeitad 005 ns8a DeSGO8WRE Ohe T3t 1 MVERIdSN According to
one aspect, the present invention is _provided a nethod of retrofitting a
probe stati off Ra¥iTgiay SPTgitna¥e"heatty Brate® Y6 tHat°the probe station may

be easi |y cofinygeimRtetsar mBEERD MW hnaaplohiencas dodksly and any tester out of
a set of testers, the nethod conprisi ng,the steps of: renoving the
ori gil1al heeﬁﬁ“ﬁ?%ﬁﬁ? to permit the use of a different tester with

the probe station is referred to in the industry as
"hardware swap-out"” and results in extensive use of
technician time and equipment down time.

135 It is known to machine a single prober to
accept a single tooling plate that permits docking to a
desired tester. There appears, however, not to have been
an effort in the prior art to produce a set of
standardized tooling plates that could each be used on

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

Another issue facing semiconductor

manufacturers is the lack of uniformity of head plate

25 apertures, between the variocus 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

30  aperture size.




fromthe probe station; providing a replacenment head plate having.,3: head
pl ate-tooling plate attachnent region, including head pl afe- ﬁooling pl at e
attachment region alignnent itens; attaching the 10 repl acenent headpl ate
to the probe station; and providing a sgt-of tooling plates, each having
fastening and alignnent itens and defining an aperture designed to engage
a probe card dish and including docking equi pnent adapted to facilitate
docking to a tester out of the set of testers, the set of tooling plates
15 includinqg for each particular tester out of the set of testers, a
t

t ool i ng pl at' & SHAPEELE JHF 81V EN14e attachnent to the particular tester.

i n one enbodi mentaccbh@ingr esent dspuent it@d gresant aabdémigopliat profiqed a
installation into a probe station. The plate conprises a rigid 20 plate
defining a M7 &vef ¥ e Engs # §é?beof3tg‘élrci“pﬂ%‘fl§f3 %{bBHWééqﬁaﬁt ed with
spring | oadedstepetsal et SKd evshadaptied Lo, bacédditat@nri@askaniongatso mating
t hreaded _hol es, i n another enbodi ment, the present invention is a tooling
pl at e for i MEF817 &FPBH At G5 RS A T TN OV 1R PISEE et &Y n®a 25
rigid plate ehbdidagpsi sihy GheapRickUse aatbwangethe0bridonel nkegatiote hol es
precisely set with respect to the |ocation of the major erture. .

] a
Accor di ng t & SRotHePr AEpati- I oPhe preset @ iTheHtroh” i"§2d Rt hdd 1ot @
retrofitti ngeadpsiche-sicathpp:hayiangzanbeadplat,eithiatigehenesi1ane- 30
original head g! ate %g%or aperture, so that the probe station is adapted to

mate with a Pretdet BFAThaEHrERY E87 P dPSHFERE" 4P edbtd M hed®t est er t hat

t he proli® stwableferedtlrdagetareate ot tdrope Qi@ ;beidgreetdialid ted.ofThe

nmet hod conprises the steps of renoving the original head plate fromthe
probe stati di°l3¥ Brovitdi %ﬁhah?véﬁﬂa%aéﬁg?ﬂnghé% agF%fPf@nha?\Fieﬁ %%head

pl at e-t ool | R rphaizead Spiath 2809ned tat éragheentreegicany diBgldsdi ng head

pl ate-toolin El ate attachnent region alignnent itens and having a | arger
maj or apert UFETYHAA LIS DD SRS RERET T dPet A LRI AT AR Tepl acenent

headpl at e t Gekb& out of the set of testers, the set of tooling plates
15 including, for each particular tester out of the set of testers, a
tooling plate adapted to facilitate attachment to the particular
tester. '
In one embodiment, the present invention is a tocling plate
for installation intc a probe station. The plate comprises a rigid
20 plate defining a major aperture and a set of peripheral apertures
fitted with spring loaded, retained screws adapted to facilitate
fastening to mating threaded holes,
In another embodiment, the present invention is a tooling
plate for installation into a probe station, the plate comprising a
25 rigid plate defining a major aperture and a set of dowel locator
holes precisely set with respect to the location of the major
aperture,
According to another aspect, the present invention is a method
of retrofitting a probe station having a head plate that defines an
30 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
cof removing the original head plate from the probe station;

35 providing a replacement head plate having a head plate-tooling plate




probe station; providing a tooling plate having tooling eni ng
and alignment itens adapted to mate to the head pl ate- tggfé%ﬁgl 25
attachment region fastening and alignnment itens and defining a tooling

pl ate maj or aperture designed to engageg4the predeterm ned probe card dish
and wherein the tooling plate major aperture is positioned relative to the
tooling plate fastening and 10 alignnent itens such that once the tooling
plate is installed the tooling plate major aperture will not be coincident
to the original head plate major aperture; and_mating and fastening the
tooling pl aattéa‘frﬁ"eflﬁereﬁé% ﬁP‘éJt%’lP%dﬁaﬁgplﬁitéf‘é”&f‘f%@ﬁﬂ’é%tatF%ﬁWBﬂt using the

‘alignment andgfastenii@nt t8Es ha ACGALOL NGrie aBgdhepeAspeCinant iR present
invention is a nmethod of retrofitti ngh probe station having a horizontal
bl

extend and 9GEHRRdi R CaR Y gf Harhea rzf?éaceéﬂﬁn’f F&f % ¥Eeprbbe®st ati on can

mate a prohecsardadish pRhiwidd aatdAsherpibbathavingd wdesindogkitag equi prment
t hat ext %nds hori zont all¥ beyond the horizontal extend of the probe 20
station, °t he'3fEthod TEhPHEFRY: YFeRdeARtEhe° JRFgi af hégad Aate fromthe

probe stati afdorpiPBisiangreacheplacesbnt thaadip) ahe Navhigraitdeaghd
pl ate-tool i 0% pl ate attachnment region, including head plate- tooling plate
attachnent r&Jivit%figrrErft PHEEE aa?r'stﬂ)‘rﬁa%sﬁ%“eé’t to|948%° dfE docki ng

equi pent  atgrasdy@Rindd gt@eatiachmentink egi-08i 23nhaongngeckidigaaui pment
~attachnment plate alignnment itens; providing at |east one docki ng equi prent
at t achment pﬂpﬁf'éurédéi)tpéal‘ilﬁnﬁﬁtrglf‘ Veoh® tr5‘f°' £ 189 PR HTEARE C TGP ot and

including a gigeenefidasking vegubprenhe ReOMICbNgGait 0oktagpl ate defining
an aperture adapted.to support the probe card dish; attaching each the
docki ng equitPRbHtI B Gt Falindrft- pratet o4 ?%éoéﬁ?%dégbotﬁdm@ goekithg

equi prent  atdeaghimBé mapbatpeatdraghimntat gl oM sesidhahg ane edoitihe docki ng
equi pment  attachnment %I ates protrudes horizontally outwardly fromthe

repl'acement &5y 59 Ht% "a#d p%ﬁbepGPPJsl“@nBl%F t HepreteseorrdotkitAg-E5 Mar ch
2005 -5 equipupiienoUiaEMdEn0ig tibend.epl acenent headpl ate; and (f) attaching

t he toollng plate to the head plate-tooling plate attachment region.
ABccording to another aspect, the present invention is a method
of retrofitting a probe station having a horizontal extend and
including an original head plate, so that the probe station can mate
a probe card dish and with a tester that includes docking equipment
that extends horizontally beyond the horizontal extend of the probe
20 statien, the methoed comprising: removing the original head plate
from the probe station; providing a replacement head plate having a
head plate~tooling plate attachment region, including head plate-
tocling plate attachment region alignment items and zlso having at
least one docking eguipment attachment plate attachment region
25 having docking equipment attachment plate alignment items; providing
at least one docking equipment attachment plate adapted to mate to
one of the attachment regions and including a pisce of docking
equipment; providing a tooling plate defining an aperture adapted to
support the probe card dish; attaching each the docking equipment
30 attachment plate to a the corresponding docking egquipment attachment
plate attachment region so that one of the docking equipment
attachment plates protrudes horizontally outwardly from the

replacement head plate and supports one of the pieces of docking




I n one enbodi nent, a nmethod of retrofitting a probe stat € ving-za head
plate, so that it can nate with a tester that incl udes doc I hg eqU|pnent
t hat extends horizontally beyond the horizontal extent of the probe
~station. The nmethod conprises machiningsat | east one attachment region
into the head plate and fitting the attachnent region with alignnent and
fastening itens and providing at |east one docking equipnent attachnent
plate, including a piece docking 10 equipnent, to mate to the attachnent
regi on. Then the dockin equi_pnent attachnment plate is mated to the

cor r espondi ngAPRRENAERE e gf o Ss BeRIAEE e Y5k Ty 88Ui (Prett-2at t¥chnent
pl at e protrugdestodiend zoataldoy todithead iyt dten idiephard apl ahfeandegipport s

the piece of dockin ment out war |y of t head | at 15 | n anot her
embodi nent, the gﬂgleglgente%#%cgéﬁf‘l off T éfgp%/foﬁgtmrs} Eﬁr@n gﬁlsé:a(tifm}ratl ng to
a tester thdatavhas saht¢ar geatd,00d [Irhlatltlt t:hramatéleuphoebeestai itbax ihhkagesobe

station isncldidesaoheadahali@.and:.als ﬁﬁlsz{;pgyﬁ 9859 SAYLPIBAL, SUPPOT LI g

plate that extends outwardly fromt supports at least one
pi ece of 20C*#BRkicAg-ieqBrphreAtatdtra Thecattiton QHWS)FWeﬂaCle@mq e Irsadpl at e.

I n anot her eppogidyeRtentt heyiRhESAAL cAWEM ip9hcd Snd MBEhe 1ok vigtkRbitting a
probe station having a_head gl ate, so that the probe station is adapted to

mate with a PPeYeterhatesropE < A7 8 oai-Sh tafRF ABAYPTESTEY But'eBFt 4"8et of
testers. Fasioemn@ge@n@mah& gl‘&lﬂ‘@dfﬁmeht eeteb 1aEBquh@Val @edc@ﬂdckmt alled on the

head pl gje. Furﬁg t.0o] i) gmg ates, |s eg%)eeach havi ng

&L, @ s&f. QL |
fastening an rL|1egniner(1)t malet em; §dap 5 hate o ni ﬁg and

al i gnnment i tegsrrent t dteachesad plaet?elsandt@?éfcpnthvgcanrreapemctlugeatdtesh@med to

engage the r@geg@g@rma@eg@ﬁegang%&lgﬁén ANEHHSE! JTBY. fpb@&uﬁs% ect a
desired 30 oné of the tool mg | ates and nmate and fasten the sel ected
At

tooling pldrelidtehly Rebs HEAatie ol siNgghtatePht isg AP FLPROTE Sf Bt BR¢FgOf t ens.

The foregoi r&@cﬁ:ﬂdj ehehe0bjcretd S, off RS WeeSy1aRd. advant ages of the
i nventi ﬁg will nor e. r eadi I%l under st ood u on consi deration of 35 the

fol | owi ng det ai I § YELEFT pTPINTEF 1 F8° préfart 68 eI et REPe  taken in

conj unction S\matibnt hepadt e onpaayimgradraawkdt@s. 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
ocutwardly from the headplate and supports at least one piece of
20 docking equipment at a location distanced from the headplate.

In another embodiment, the present invention is a method of
retrofitting a probe station having a head plate, so that the probe
station is adapted to mate with a predetermined probe card dish and
any tester ocut of a set of testers. Fastening and alignment items

25 are provided and installed on the head plate. Further, a set of
tooling plates is provided, each having fastening and alignment
items adapted to mate to the fastening and alignment items on the
head plate and defining an aperture designed to engage the
predetermined probe card dish. The user may then select a desired

30 one of the tooling 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

35 the following detailed description of the preferred embodiment (s),

taken in conjunction with the accompanying drawings.




15 March 2005 -6 BRI EF DESCRI PTION OF THE DRAWNGS FI G 1| ga)g% idgsvi ew of
a probe station-tester mating pair wherein the probe station has been
“.retrofitted according to the method of the present -invention. FIG 2 is a
top view of the probe station of FIG 1. FIG 3 is an expl oded perspective
view of a portion of the probe station%f FIG 1, showi ng some of the
details of the retrofitting of the present invention. FIG 4 is an expl oded
perspective view of a portion of a probe station that has been retrofitted
ina mnner_simlar to the nethod of FIG 1, but with the docking

equi prment  atTHERSEELE T HEVt FoM P FRATEHE. BEST MODES FOR CARRYI NG OUT THE

| NVENTI ON - To per forem one praferyed sethpeof staticafidstbng a probe station
according to the present inventi onjo 0.3 mm (12 mls) of material is
machi ned awdP oM Re™op b tRTEPheddt pIate® £2eBf t he probe station 10

(both itens raye:heendbtdodueed nk md:heq Backey eupsksection) to forma
head plate-tooling plate attachnment region 34 (FIG 3). A pair of

t hr ough- hol eVEAbt®"shown) is drilled through the attachnment region 34 of
the head plate 121z persihttopt Rewdbt aGBNBbeOfcaa:ipaidr of dowel pins 38. In
addition a sequence of threaded holes 44 are nmachined just inside the
peri phery of tt hchnent region 34. The nethod of retrofitting a probe

station that is #ie subj ectexpfodehepdrspsentvel e@ntien is acconplished with.
the use of a tooli n% plate 110 as shown in FIGS. 1 and 2. Spring-I|oaded
screws are S 6Ta EeP Y SptrCtlrds F143, TR9"pRY PP tHe rapi d attachnent

of plate 110HeOd@:ailletdrothd tredrqii@barsbati@npreietr boktomosi de of plate 110
FIG. 4 is an exploded perspective view of a
portion of a probe station that has been retrofitted in a
manner similar to the method of FIG. 1, but with the

‘docking equipment attached to the tooling plate.

BEST MODES FOR CARRYING OUT THE INVENTION

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 1Z of the probe station 10 (both itemns
have been introduced in the Background section) to form a

head plate-tocoling plate attachment region 34 (FIG. 3).

A pair of thrcugh-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 cf 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 tcooling plate 110 as shown in FIGS. 1 and 2.
Spring-loaded screws are set into a set of apertures 113,
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 locator holes 120, which are configuredclp Marcl, 2005 -7
to mte with dowel pins 38 and thereby facilitate the precise positioning
of plate 110. In one preferred enbodinent the dowel pins 38 are sited with
great precision relative to the center of aperture 14 to ensure correct
al i gnment and positioning of a tooling-pl-ate 110. The tooling plate 110
defines a tooling plate mmjor aperture 112 for supporting a probe card
dish. A rim 122, adapted for probe card dish attachnent is defined about
aperture 112. A set of bosses 124, each sunk with a threaded hol e 126,
ease the attECHABRMIER doHel Prebd ead dhardty. frReféEringhto FIG 4, in some

instances a seliof Heckingne eyl PRat11301h Snkncldidedas a part of an
alternative tooling plate 110" so that the installation of plate 110
renders the PreBEstathorAoMd Pieady 3¢ d68 With I8°ttester of choice 18.

| deal Iy, a numeer:f rL0Qhbag Pkt esndehO0r Cdkehr D4 Rro¥hfded, each one
fitted wth a distinct set of docking equipnent 130 adapted to dock with a

particul ar $¥&eel 2lLFMCR sAnfaRtEt Lo et coheidrerrimanufid@ct uring facility

that owns a nunbef,0tod188L 615 cand oaqdWinBera @bor1iRG0Pa gt ations coul d dock
any one of a nunber of testers wth any one of a nunber of probe stations.

Mor eover, i fR2IRBraeFREF dhe f9F oB®Prs¥Hiticon REake rerfotisht & t o accept any

one out of aiRUIBEr a@fpde@OkdNgrddeates 410k atthaReany.sone of these testers
could be placed in service with any probe station for which a matable

plate 110" viéeired arpablreeriwrestdul ¥ 356 ek presad y2horéeh t hat by produci ng a

set of toolifngkphakes, reasdeOhomhish hase anst andangized:s set of location
and attachnent itens, and by md|f¥| nF Ga 4set of probe stations so that
(o]

each one |1aspggb§tg%§aag%ﬁhze%pferring , in some instances
a set of docking equipment 130 is included as a part of

an alternative tooling plate 110" sc that the
installation of plate 110’ renders the probe station 10
ready to dock with a tester of cheoice 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 semiconductor 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 retrcocfitted to accept any
cne 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

availakle.

It should be expressly ncted that by producing
a set of tocling 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 location and attachment itenms designed to mate to,:the t00lj,ag plate
| ocati on and attachnment itens, that a great flexibility can be' achieved in
the sense that any 15 March 2005 -8 of the probe stations can be nmated to
any of the tooling plates and thereby to any tester for which such a
tooling plate is available. This technifue appears to be unknown in the
prior art and can be applied even to probe stations of differing nmakes,
such as the popular brands TSKO TEL@and EG@ In an alternative preferred
enbodi nent, no depression is machined in head plate 12. Dowel | pins 38

and thr eaded®héPeP2Re et Hin6vFedeofrteRett 8pY <Ur Fat é°8ti"%head plate 12 and

a tooling platseed ai ehatbacheshpreton rof head sphatecddrinkn one preferred
enbodi ment a second set of threaded holes 44' is provided in head plate

attachnent R'@§ForF 842¥1GP1¢ héhit ttaChmetie ¥PearsFal Per™kedit ng plate 110.

Such a smal |l g8f +hoQddipg 4ok at 10 paouhd ity piveal 4y pbsse Made to fit a probe
station 10 having a snaller head plate. By providi ng the second set of
b

t hr eaded hol E$tA9PS °§ PrfopE "Gt BHi6n 1 85 (FRECRVETT &6 or retrofitting
with toolingrggeateseldd aese primarily for a different 1ine of probe
stations 1G having snmaller head plates 12. Referring again to FIGS. 1-2, in
sonme instances, apPBUETETATER RGP IPgvE el  ptate that is fairly

smal | and Widdprefdichhey nabaivecaim absd aakes 19. skl asnt hsy cover for the
device that | oads the wafers onto the probe card dish (the "l oader
cover"). It &Y HERIBE Popp3diiptee PEOHGER Thitke thPpesBtapt S¥e station to a

tester wtheut smeng the Proebengapthtdi 510 Locakkoavay:dr om t he
obstacle. To do this, the original head plate aperture 14 is enlarged by

regi on 208 (¥ &2BPLAHhd?a tool i ng

In one preferred embodiment a second set of
threaded holes £4' 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 fit a probe station 10 having a smaller head
plate. By providing the second set of threaded hcles 44°
a probe station 10 is made available for retrofitting
with tooling plates 110 made primarily for a different
line of prcobe staticns 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 19 such
as the cover for the device that lcads 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 by region 208 (FIG. 3), 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 toocling 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




plate 210 is provided having a major aperture 212 that i C red
Wth respect to the remai nder of the tooling plate 210. 3@“ﬁ3¥%%??§§ pl at e
210 is installed the major aperture 212 is located differently fromthe
original head plate nmajor aperture 14 and is further away fromthe 15
March 2005 -9 obstacle, thereby pernittpng a tester of choice to dock to
tooling plate 210 wi thout encountering the obstacle. In this enbodi nent the
docki ng equi prrent 220 is included on a set of docking equi prent plates
222. To facilitate the correct attachnent of plates 222 to head plate 12,
head pl ate IS8 facHioiety i 4 dRfetr *67HY aF 61t He #tchi ni ng of

attachment regiefidd huke nBar 81tHoQe i dnsouedgend ant asyncdocki ng equi pnent
pl ate attachnent regions (not shown) which would include | ocation and

attachment itens’s §8°1HFERd &8 HOICEs A fd - dB\wRF $5°nsS . It shoul d be

noted that t@csueeessfukby dimpbenagtedibsnerbedicenizeshown in FIGS | and 2,
that the software that drives the tester and probe station nust be

adj ust ed to ZEEHUARLEFOT FHEear fFEremeati ¥ PORE ofr TBefs@en the tooling

pl ate maj or @pes tivr enbZ2padtd head nfdrahed ani giMdaherjipliapesture 14. The
terns and expressi ons which have been enployed in the foregoing

speci fi cati oNeaf¥ o8B 88 AEAHETS Gf TFe8L ri’pPFomeard A8t Sf Iim tation, and
there i s no edgBt@NEbON dobkiigh8qli$ReDS pSateh at BidFRe@NdeeXpIsESSI ONS, Of

excl uding equi valents of the features shown and descrjbed or portions
thereof, it B8FgorRLdGhfz e uthdrtie seupecn ¢Pdt Hearit@tion is defined
and i mted iaphy fayhtdechedsabamonhi chaf @udeowpinkd March 2005 -10 CLAI M5

It should be noted that to successfully
implement the embodiment shown in FIGS 1 and 2, that the
software that drives the tester and probe station must be
adjusted to account for the difference in location
between the tooling plate major aperiture 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 nct of limitation, and there is no
intention, in the use of such terms and expressions, of
excluding eguivalents of the features shown and described
or portions thereof, it being recognized that the scope
of the invention is defined and limited only by the

claims which follow.




" head pl altoe, adapted to

1. A nmethod of retrofitting a probe station having an origjnal, head plate,
so that said probe station nay be easily configured to mate vml% a probe
card dish 5 and any tester out of a set of testers, said method conprising
the steps of: (a) renoving said origi nah head plate from said probe
station; (b) providing a replacenment head “plate having 10 a head

pl ate-tooling plate attachnment region, including head plate-tooling plate
attachnment region alignnent itens; (c) attaching said replacenent headpl ate
to said prddéI¥fation; and 15 (d) providing a set of tooling plates, each
havi ng fastening and al. grhm&lmbdidﬁﬂ&tro&d&pﬁn%datp}osasétbyldmte to said head

plate-tool i | ate attach nt . |on f stenln d alignnment itens and
defi ni ng ZOW%ﬁ’pa%earnt ﬁlfeqlé]e{n?1 opto erf a%é a® rdg 5&3 ca%d&é’l 'sh and i ncl udi ng

docki ng equiyeht eaéélhiptcédflt%rﬁ‘éctm mt@t El“db@kplr@et ooz tedter out of said
set of te&stens, aﬁ;ﬁitgsﬁé:t ot oft 9Qddtngr plates, i solaudingas for each 25

parti cul ar tester out of S?é’ilsd et of testers, a tooling plate adapted to
facilitate attachment lf sdid® partlcul ar tester. 30 2. The nmethod of claim
1 wherein said repl acedentereaatplsaid drsaieddersadeytentedi ni ng sai d

original head plate. 3. Thgalraag,m efatGlbaj m 1 wherein said head plate 35

tooling plate attachmepr)ere 'v?an' ngl udﬁaceameglg reaslljl%r%en’}?a%rllnged into said

:ﬂﬁégd plate tocling plate attachment
region, including head plate-tooling plate
attachment region alignment items;
(c) attaching said replacement headplate to
said probe station; and
15 (d) providing a set of tooling plates, each
having fastening and alignment items
adapted to easily mate to said head
plate~toeling plate attachment region
fastening and alignment items and defining
20 an aperture designed to engage a probe
card dish and including docking equipment
adapted to facilitate docking to a tester
out of said set of testers, said set of
tooling plates including, for each
25 particular tester out of said set of
testers, a tooling plate adapted to

facilitate attachment to said particular

tester.

30 2. The method of claim 1 wherein said
replacement headplate is produced by machining said

criginal head plate.

3. The method of claim 1 wherein said head plate
35 tooling plate attachment region includes a depression
machined into said head plate, adapted to receive and

retain a said tooling plates.




retain a said tooling plates. 15 March 2005 -11 4. The h f iml
wherein at | east one of said tooling plates further ingﬁédggr%%c{dlog’

equi pnrent adapted to facilitate docking of said predetermned tester. 5 5.
The nethod of claim1 wherein said head,, plate-tooling plate attachnent
region fastening and alignnent itens TM:I'ude a first set of threaded holes
positioned to permt the attachnent of a first tooling 10 plate having a
first dinension and a second set of threaded holes positioned to permt
the attachnent of a skcdnd reddd vg pladtel havreig at Seeencndi siensi on. 6. A

method of reldiaf LidiiAY aBLORS: Sl LN uadb HBYINT.g. kA pl ate that defines
an original head %ate ma aperture, so that said probe station is

or , ,

adapted to FHFE® tf’hf%‘flb%ea(f& AR PPtk PERIF B Ei¥%and a  pr edet er ni ned

tester that waitdrprobe station could not nmate with prior to being

retrofittsed, said nethod 20 conprising the steps of: (a) renoving said

original head plate from_ said probe statjon; (b) providing a repl acenent
Sirt st

head plate having a headpMgtRet 861 Fig™pt ate~ ftd 25 region,
‘incl udi ng heddtptaiéitoolaty aptatheeniatreatdEnttandgy omdal i gnnent i tens and

having a | argegni®i:of« aRefilife than  saisde o tgidlaka heads plate; (c)
attachi ng sai d repl acenent head%)l ate to 30 said probe station; (d)

provi di ng a X6oFtAGIptare Hav iy AEbaPRES 91 at'e *Fhsienity and al i gnnent

itens 10  plate having a first dimension and a second set of
threaded holes positioned to permit the attachment of a

second tooling plate having a second dimension.

6. A method of retrofitting a probe station
15 having a head plate that defines an original head plate
major aperture, so that saild 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 tc being retrofitted, said method
20  comprising the steps of:

(a) removing said original head plate from
said probe station;

{b) providing a replacement head plate having

-a head plate-tooling plate attachment

25 region, including head plate-tooling plate
attachment region alignment items and
having a larger major aperture than said
original head plate:;

(c) attaching said replacement headplate to

30 said probe station;

(d) providing a tooling plate having teooling
rlate fastening and alignment items
adapted to mate to said head plate-tooling
plate attachment region fastening and

35 alignment items and defining a tooling
plate major aperture designed to engage
said predetermined probe card dish and
wherein said tooling plate major aperture

is positicned relative to said tooling




adapted to mate to said head plate-tooling plate attachq%n& £§9i2%’65
fastening and 35 alignnent itens and defining a tooling Pl afe maj or
aperture designed to engage said predeterm ned probe card dish and
wherein said tooling plate major apertui? is positioned relative to said
tooling 15 March 2005 -12 5 10 plate fastening and alignment itens such
that once said tooling plate is installed said tooling plate najor
aperture will not be coincident to said original head plate nmgjor
aperture; and (e) mating addi¢ dsbesning sal dligokingtphatsecko sai d head

plate-tooling plate attachmgptoJ-2050R +45iiRY Hakd ;al i gnnenty and fastening
itenms. 7. The nethod of claim6 wherein said replacenent headplate is

e
produced by machi ni ng sai ¢29ri°gtna PhaEt “p &t 8PSE e Iettod of claim 6
wherein said head plate Ys toolkcidgntptateidtédghmdnthes@gilore i ncl udes a
depressi gn machi ned i nto saig head: patg,q adapted to receive and retain
said tooling plate. 9. The nmethod of claim®6 wherein at_ | east one of 20
sai d tooling plates fuf¥hef?ife i es? UGEKIhG2EGUCphEIt PEYEpERd to
facilitate docking of sai ¢zpdéddetieslmtneboliestpéate kOtacHmeret hod of claim6

wherein said head 25 platgzigol LBghPLaLe 2ldachient Fegken S astening and
alignnment itens include a first set of threaded holes positioned to permt

the attachnent of a first tooling
10 7. The method of ciaim 6 wherein said

replacement headplate is produced by machining said

original head plate.

8. The method of claim 6 wherein said head plate
15 tooling plate attachment region includes a depression
machined into said head plate, adapted to receive and

retain said toeoling plate.

9. The method of claim 6 wherein at least one of
20 sald tooling plates further includes docking equipment
adapted to facilitate docking of said predetermined

tester.

10. The method of c¢laim 6 wherein saild head
25 plate-tooling plate attachment region fastening and
alignment items include a first set of threaded holes
positicned to permit the attachment of a first tooling
plate having a first dimension and a second set of
threaded holes positioned to permit the attachment of a

30 second tooling plate having a second dimension.

11. The method of claim 6 wherein said probe
station has a configuration in which an obstacle is
pogitioned too close to said original head plate maior

35 aperture to permit the docking of a preferred tester but
wherein said tooling plate major aperture, once
installed, is far enough away from said obstacle to

permit docking.




positioned to permt the attachnent of a 30 second tooling p a

second di mension. 11. The nmethod of claim6 wherein said probe station has
a configuration in which an obstacle is,_positioned too close to said
original head plate major 35 aperture f635ernit t he docking of a preferred
tester but wherein said tooling plate nmajor aperture, once installed, is
far enough away from said obstacle to permt docking. 15 March 2005 -13 10
15 20 12. A nethod of retrofitting a probe station having a horizontal

extent and including afy ohigidgk Jread ..platiey $QpAhatscgald probe station
can mate a prohe card  dish and with a tester that includes docking

equi prent  tHEEREA ERECREFT Z6HEH PYY BEyOrt "daft “ROFI"20MA extent  of said
probe stati oplatsaist neithedic grppe sicagion( edn men®\W pgotsakcdradri gi nal head

plate from sahd.ff obe, st atiQn; o) i RNULLiNgLA.J eRhaceseNt head plate
having - a head plate-tooling plate attachnent region, including head
pl at e-t ool i ng*3hl St E attCathridat LY EGY S artYRAECTFER ™ SHd al so  having at

| east one doeckisatd egubgpnrentionat taichmemnidptaeiatdgachment regi on havi ng
docki ng equi prent attaghmenf.,Rhat&:qaldignmantedd 8. ¢Gdn Providing at | east
one docki ng equi pnent attachnent plate adapted to mate to one of said
attachment regions and i néPdiRigPa stations

10 (b} providing a replacement head plate having

plate having a first dinmension and a second set of thregde h‘?&g?&éi ng a

a head plate-tooling plate attachment
region, including head plate-tooling plate
attachment region alignment items and alsc
having at least one decking equipment

15 attachment plate attachment region having

docking equipment attachment plate

alignment items;
(c) providing at least one docking egquipment

attachment plate adapted to mate tc one of

20 said attachment regions and including a
piece of docking eguipment;
{d) providing a tooling plate defining an

aperture adapted tc support said probe

card dish;

25 (e) attaching each said docking equipment
attachment plate to a said ceorresponding
docking equipment attachment plate
“attachment region so that one of said
docking equipment attachment plates

30 protrudes horizontally outwardly from said
replacement head plate and supports one of
saild pieces of docking equipment outwardly

of said replacement headplate; and

35 (f) attaching said tooling plate to said head

plate-tooling plate attachment region.

13. The method of claim 12 wherein said

replacement headplate is produced by machining said




pi ece of docking equipnment; (d) providing a tooling plategcdetip n
aperture adapted to support said probe card dish; 25 (e?Saggggkﬁﬁgﬁbach
sai d docki ng equi pnrent attachnent plate to a said corresponding docking
equi pnment attachnment plate attachnent Lfgion so that one of said docking
equi pnment attachnent plates 30 protrudeS” horizontally outwardly fromsaid
repl acenent head plate and supports one of said pieces of docking

equi pnent outwardly of said replacenent headplate; and 35 (f) attaching
'said toolinppbatd headaildtdiead plate-tooling plate attachnent region. 13.
The nethod of claim 12 wherein said replacenent headplate is produced by
machi ni ng said 15 March 2005 - 14- oriqinal head plate. 14. The nethod of
claim 12 wherein sai d Heal™ BFat¥ PodiPnl 191 e At t3EAMSTE regi on i ncl udes
a 5 depr essimataachilbed plato aseaadinbetadepiat éncladapteed to receive and

retain assai @ot@QiloAGRIn@b & into said head plate, adapted to

receive and retain a said tooling plate.




