Title: METHOD OF RETROFI TTI NG A PROBE STATI ON 18 Abst ragt: ,A &?tztb%@ of
retrofitting a probe station having a head plate (12), so t Haf 't He pr obe
-station (10) is adapted to mate wi th a predeterm ned probe card dish (16)
and any tester (18) out of a set of testiers. A depression is then machined
into the head plate to create a head plate-tooling plate attachnent
region. Next, fastening and alignnent itens are provided and installed in
this region. Further, a set of tooling plates (110) are provided, each
havi ng fastening and j ' 3 t 0. nRie fasteni ng and
alignnment itens on tﬁi@ﬂ@ﬁ.‘iwg.ﬁm a(gﬁAg H Sé&;ﬁ%u erture desi gned
to engage the predeterm ned probe card dish. The wuser may then select a
desired one of the tooling plates and nmate and fasten the sel ected tooling
plate to the' %8P &1¥%t ooling plate attachment region using the
alignment and fasteRhdGenl @Biucdd Whsielh) 2005sel NEIHDs OF RETROFI TTI NG A
PROBE STATI ON Technical Field In the sem conductor field, each set of

vaf ers 57F abriPCatEddi & Yyt eary P HErFEriance tesPetP ™ hEfSre they are diced
into individuzl diddiegiat eddiciiBeal tiftedraged @Srcdit4. SHi@wr&gui pnent that is
used in this tes Al though these figures show an enbodi ment of the

sﬁéwﬂgQuipment that is used in“this testing.
Although these figures show an embodiment of the
invention they alsc show some features that are shared
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 staticen 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




invention they al so show sone features that are shared 1 .t h.pr.i art
systens. These features are referenced in this section ggm%%]fcplpezggﬁai n the
context of the invention. To performwafer testing a piece of equipnent
known as a probe station 10 has a head glate 12 (FIG 3) 15 that defines
an original head plate aperture 14. The aperture supports a circul ar device
known as a probe card dish 16, which in turn supports the probe card 17. A
separate piece of equi pnent, known as a tester 18 having docking units 20,

is lowered into mati n%éeposition wi th 20 respect to the probe station, the
probe card dfEF andtt b PHPYbE2ERAYS" SRR Y Test 1PEbE38Ea™S on 10 i ncl udes an

obstacl e, sugh 8sndra0af b1l aRdeEniCOM@Ictdd, mdnhdictusidp0o close to the
original head plate aperture 14 to pernmt the docki ng of a particular
B

tester 18. 2B SHAHUSEr PHD APPI CeEDPFEI TP ITRE S AV ofPsapptS%s to the

i ndustry of miehethgisenireanduet ofeswaf alsSpurdihedy akeidll timately diced to
pr oduce i§1di vidual integrated circuits. 30 Background Art Cenerally, a
nunber of guie§* ANd EESEeT 8P ¥Rt A ey BF phfeit2pi®%8ces are needed to

successful | yrideek widht@skefiq lquirehob® shalliofse AopPkidkewoar d di sh and the
15 March 2005 -2 wafer that the probe card dish supports. Probe stations
are gener al | §*°sBfY €8 Ten tEHAtRAS Y ndhiGf RAEEY FFULHESEFtities with this
docki ng equiyprentiakyeady1y nskadlied. by A6 WdbOPH Y imhedndmew tester is
purchased it is 5 typically necessary to purchase a new probe station
fitted with YolkTH YU ﬁﬁ‘érrfte't%e”feéiﬁﬁiﬁ PRt A0 MY Wth  the new tester.
Unf or t uriaX el singlhenadocki RgsGUI P Nhstai M iGh &5 dbypirgal |y installed by the

pr obe stati Oenquvign?edn?:r 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.




or a secondary source, generally permts docking to a 10,singl of
tester. The installation of docking equipnment to permt 1§hlg§ruc§1e%#sga
different tester with the probe station is referred to in the industry as
"hardware swap-out” and results in extensive use of technician tinme and
equi pnrent down tinme. 15 It is known to machine a single prober to accept a
single tooling plate that permts docking to a desired tester. There
appears, however, not to have been an effort in the prior art to produce a
set of standardized toolin | ates that could each be used on 20 any one
of a set of %SF?%squﬁgOFprT%el%ggﬁliOHns. As a result, only very linited
flexibility was gaicBedirddytd hs asfethodhe ANRLBEY ihssiteoh aGl pghvsasd conduct or
manuf acturers |s the lack of uniformty of head plate 25 apertures,

bet ween t he RFAPPORE EUMIEH TP 4 PRER® SFADIBLE* S8t FbASI9PRE Ridfort unat e
result is thattéhewetisd tRdpbed |syafnionknomhet €chnl qguasioreaatd Agea probe
station _having a first head plate aperture size with a tester designed to
mte with a ‘Pr baerprﬁ‘a‘?/icﬁﬁdadlégcad“ﬁ‘da‘h‘géas‘bﬁraf’%t 302 diFer PUrESEiPe. 5 Mar ch
2005 -3 DI SGlObMRE ol kg IINVENELEN AcCeetidiing de eneiaspeehq dibes present
invention is_provided a nethod of retrofitting a probe station having an
ori gi nal hedd “®ptht BT StHar™t RE°PrUn8 Jrabiur™iby '6a< 858t bt ifgured to
mate 5 with mapripheeccadcdish phadndrampnbest-eriayt indfluaisethend ieséers, the
met hod conprisinpg the stegs of : renpving. the original he%d (g)l ate fromthe
probe stati ot PFoVidinhg T B8Pt ad8hert 2 hedgept dt& Hadt iy atd H8&d

pl.at e-t dol | ngppdaimenaticachumeat td egé Qrobt hudimgaheadoplahe-a tseoldmg pl ate
attachnment region al iLgnrrent itens; attachi ng the 10 repl acenent headpl ate

to the probd StHtd M End P oli drAg 3 L&t % PoOFTIRET pitaFe £ % ach havi ng
fasteni ng ang:cahirgnaenipett@abd@dignedlebl aijage an papies tif@ ddesigaed to engage
a probe Ca{c&n%i&ﬁln%ngtcking equipment adapted to facilitate docking to a
tester 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




i ncl udi ng docki ng equi pnent adapted to facilitate docking.to a er out
of the set of testers, the set of tooling plates 15 inclgailﬁ%fc}?;zr%éach
particular tester out of the set of testers, a tooling plate adapted to
facilitate attachnent to the particularg-tester. in one enbodi nent, the
present invention is a tooling plate for installation into a probe
station. The plate conprises a rigid 20 plate defining a najor aperture
and a set of peripheral apertures fitted with spring |oaded, retained
screws adapted to facilitate fastening to mating threaded holes. in

anot her enbcf’d’itﬁ‘élﬁ“teflttIF?élBIP'e%ﬁqudilﬁ%é}‘FFgoWaitE'%Potlb’bq PAGEe piEER & rDt

‘install ationdgé® a2i pinRRe Sledt LA, hdNQgP AhegGORRYd:SkPG-tare Zhahi gled pl ate
defining a maj or aperture and a set of dowel |ocator holes precisely set
With respect®t8 i He " BRI EGR B CAE T Brr PAPETENF 2 INEEEr 't 7§°t o anot her
aspect, the foeseanhtidVeptdORids aatdmlingth1a0f Ha@tlfPfbbliRgpaatRr obe station
havi ng a_head plate that defines an 30 original head plate major aperture,
so that the fﬁrsgﬁémgt%ﬁdi Bh 9 €eRddpERY 8P Tgt B° IRER & predEtemi?hgd probe

card di sh angdocainpestat ertdcAfehd estafn Ehalent e spaohecsdali orergomid not nmate
with prior to being retrofitted. The nethod conprises the steps of
renovi ng t héS6iTgi%nal toReRe Bi-alte ™ ImPPHe UpF dtie 1914t £91fP93%° §F'6vi ding a
repl acenent gieaskphatss Baodengads head aphakRrb00lthaG dph sl plocdMakr§dr 2005 -4
~attachnent region, including head plate-tooling plate attachnment region
al i gnnent i t3ERET R h&APFhg C&°t dfgat i iraf orthapettare FEASH PAES 8P Hi‘hal head
pl ate; d0t achigghdnbe: deppl acament beadphati@ol thd BeatePi ohessiAldiofke provi di ng
a tooling plate having tooling plate 5 fastening and alignnent itens
adapted to MECETDPIHE RBT PRHELS ool itg PT &L SERL Hirehte rEGTOR!
fasteni ng an@daaldigneentct tabr@Rd adehhfini0am tre@ldnigg pindt &cdTaqher aperture
designed to en%%gce the predeterm ned probe card dish and wherein the
t ooling pl atfe®haj*6r thaperd et $opusidt Puitéd rercats e "t 6 P he* 11881 iy pl at e
fasteni ng andidtheaki gimesdtehlienscstich that once the tooling plate is
i nstall elgj the tooling plate najor aperture will not be coincident go t he

I

ori gi|1a According to another aspect, the present invention is a metho

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




head plate major aperture; and mating and fastening the tlgoh%pgn Plate to
the head plate-tooling plate attachnent region, using the I gnment and
fastening itenms. 15 According to another aspect, the present invention is a
method of retrofitting a probe stationshaving 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 equi pnent that
extends horizontally beyond the horizontal extend of the probe 20 station,
t he net hod co r|S|n renpvi ng the ariginal head plate fromthe probe
station; prow PI?Fdlt SF‘a]cYer?ﬁntthehé%aﬁg% ﬂ%ﬁ\ﬁpﬁﬁt 4 Hedd’ ptEfEX ol i ng

pl ate attachmentodiegi Qﬂataa rﬂb: ukk Elgaaepadtepltabemgt Qwﬂengtﬂfﬁﬁ&qtatrta@mnem
region alignnent ite al so hav | east, . one docking e ment
attachment plate falt?achﬁgn?mre%@’ &n™ ?%%Ha?/f AE-LRoCkT Y BdtAd Fresntt achment

pl at e al i gnnemting teehead pitavd, demghaatitl eazgtmaoaeudbcd(magteathmnthatebachrrent
plate adapted {0 TBLE 10, QRGO LRS %EL?z%QU%ﬂ% S apd.{agtyding a

pi ece of docking ™ equipnent; providing a too ate def ni ng an aperture
adapted to Slpport ‘tl}?epﬁ‘?@bét%faiod dﬁ@hme@Pﬁa%qﬁ@ﬁgG@éa@Wftlhenqj@ékl%gt

equi pment 3Qat fachmie PLale 10 .acidh 85I esPANd NG+ dar kho eguhRENt
at t achnent | ate attachnment region so that one of the docking equi pnent

attachnent picates wakbtarld%%enﬁo?ridz ShtariYe SUEWRrEr yPrY oA Ehet Fapt stenent
head pl ate aj@dkmppmntp@eﬁmatcécmdaat pileees iatndnekingidd: Maekemg2005 -5
equi pne oyt war d| f, the replace he ad Iate and f), attaching the
t ool i ngmgl at é:{ t'0 the Head I pl atteh t og%ichg p At¢ %t a tlg d?%@l "8n. In one
enbodi nment , eezumltehédatdfaclﬂ@tﬂrtoﬂatt?l g nat ot gbethst a@r@ﬁporhamgn@taclh@ad pl at e,

so that it cr@elcmatss anattht@e tdeéﬁl%rg LRAbnd ACLUARS e gﬁ)g&l BY-EQULPTENL T hat

extends horizontal | éﬁe yond the horizontal extent of the probe station. The
nmet hod conpriPsd°nath APHEF ALY | a8t theoheadaptatchrph s uPRYItont i Pde%her head

pl ate and fidobiiig &@apa&ﬁa%hamﬁdlyr&gm@ nek&draaki gnment and fastening itens
and pI‘O\CI;édI ng at | east one docki ngtF1 ]%rrent at t achment pI ate i ncluding a

pi ece dodking 10 BqtiiPARht™ PSRt € ut (FEHHERP 1%§i BiPPThen t he
docki ng equitptiemt cafzaﬂoaerwmmatamgat@ a sesmtrethdtohéihe mm’geespmﬁdtrrg

attachment - regiqn s.that. the dacking. equk PIERL. ALLACHIBDL LAt S Pr ot rudes
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.




horizontally outwardly fromthe head plate and supports the,pi f
docki ng equi pnent outwardly of the headplate. 15 In anot ﬁlenggJﬁgrg%O%g t, 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 |east one docki ng edui pment supporting plate that
extends outwardly fromthe headpl ate and supports at |east one piece of 20
docki ng equi prent at a | ocation distanced fromthe headplate. In another
enbodi nent, the present invention is a nethod of retrofitting a probe
station havifigta Heqa' pl at' Of J8° (&I N4He probe station is adapted to mate

wWith a predeternmmned priebe saedvidisbr angdro@nyri@shereseut of a set of
testers. Fastening and alignnent itens 25 are provided and installed on the

head pl ate. ®HPREPIT IMEEEI DAL tRFGPE iy 2pt 4t 889 iR¢°pr ovi ded, each havi ng
fasteni ng angtabighaRMccokdBRBLaAdARIRANLO JALE: IRt fastening and
alignnent itens on the head plate and defining an aperture designed to

engage the Pré8et®rm ned probe card dish. The user may then select a
desired 30 one ofrrche:z tigokimg plat 65 mdBdprakes@dod agt en the sel ected
tooling plate to the head plate using the alignnent and fastening itens.
The foregoi antGan]d ot her objectives, features and advantages of the
invention will bermore ikeadidsydRdesstspod iwpom Lopsideration of 35 the
follow ng detail ed description of the preferred enbodi nent(s), taken in
conj unct i on RFFHR RE Hifc BRI FHY B rdw hgs v 15 WErE 2008 - 6 BRI EF
DESCRI.PTI ON tde ddtfa i DRAW NS rbtfaritcisy ar sindepmd@wt ofnvanfiicabe station-tester
mating pair wherein the probe station has been .retrofitted according to
the method of the™fr eberit 2" KPRt ot SEFELv2 Ti€"a°t ép view of the probe

station of dokGionlorH Grode issadibnexpltodesd ek speebiMeyienwsof a portion of
the probe station of FIG 1, showing sone of the details of the

retrofitting 8Pt F&™pr¥sEnt PP e Gif. F16- 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




‘
\

FIG 4 is an exploded perspective view of a portion of a r@?%ﬁt% j-on t hat
has been retrofitted in a manner simlar to the nethod o 1, but with
the docking equi pnment attached to the tooling plate. BEST MODES FOR

CARRYI NG QUT THE | NVENTI ON To perform one preferred nmethod of retrofitting
a probe station according to the present’+nvention, 0.3 nmm (12 nils) of
material is machined away fromthe top of the head plate 12 of the probe
station 10 (both itenms have been introduced in the Background section) to
forma head plate-tooling plate attachment region 34 (FIG 3). A pair of

t hr ough- hol €° @ABt “$RbWiIPret Sidri 18 aad ttheothyh FaeiHd taka Aehinent regi on 34 of

the head pl ateclde tRsPEIRLy e ALt AGNMERLQf s, arRRIdy Of dowel pins 38. In
addition a sequence of threaded holes 44 are nmachined just inside the

periphery of "Brfttretite FeEiloR1nB48 FifeshErchollofT#¥trofitting a probe
station thatplesis{derSihie€tc0fnd Renfie8eNpl-DVRNE L QR ESsi@econpl ished with

the use of a tooli n%_pl ate 110 as shown in FIGS. 1 and 2. Spring-I|oaded
screws are SETFRt Gladyert gindapeiittpes:9198 2 tegtipermfictetHé - rapi d attachnent

of plate 110 to arnef etdiahhti18de PrebgShat i PRooliRg Poltom side of plate 110
defines dowel pin |ocator holes 120, which are configured 15 March 2005 -7

to mate wit FA6RAPSEFMe 382 4R TRePEBYIf adi PPt attedtHéh - gt eci se positi oning

of plate 110:in MzoNneasbeherdedroambodi e tbedewelispins 38 are sited with
great  precision relative to the center of aperture 14 to ensure correct

al i gnment arfff'poed ePeHi A§eBRra tool  igtpPatesien124hé&aebol i ng plate 110

defines a toghing tpl at@reiROho PSS U8sd kel O SHRPRI L4 Rgea probe card
dish. A rim 122, adapted for probe card dish attachnent is defined about

aperture 112ToResE@rdotishosRderibw teddh- SuhAk SHrehiwterfs®aded hol e 126,

ease the attaghpest aodxitheequlpRbe €&y dsdishueRefiersing.ty FIG 4, in some

i nst ances
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




a set of docking equipnment 130 is included as a part of any al ternative
tooling plate 110" so that the installation of plate 116 renders the

probe station 10 ready to dock with a tester of choice 18. Ildeally, a
nunber of tooling plates 110' could be provided, each one fitted with a
distinct set of docking equipnent 130 -adapted to dock with a particul ar
tester. In this manner, a sem conductor manufacturing facility that owns a
nunber of testers and a nunber of probe stations could dock any one of a
nunber of testers wth any one of a nunber of probe stations. Mreover, if
nor e 't han oﬁﬁfﬁP%ﬁEOE?éFFBH“ngm?é?r%ﬁ?*&%%an‘&béﬁbﬁoaﬁy@'one out of a

nunber of toglatpg phatiesecdd o, athaBsady roneni&f shhesecbesigrs could be
pl aced in service with a probe station for which a matable plate 110

was avai | abp'ére|is §HW38YT)E TBXPrEsiripuRotPE2thaf By "pFolici ng a set of

tooling platgsneashopfarehich chaseaasiandardhzedporaat of |ocation and
attachnment itens, and by nodifying a set of probe stations so that each

one has a stidarH 250dlf§‘é¥l“6fm?‘t?€at?%lf ahdhatrrehiehra?dens designed to
mate to therdreplimg plakesl ocation and attachnent itenms, that a great
flexibility can be achieved in the sense that any 15 March 2005 -8 of the
probe stations carl BB THafER 8 B BF ChE™ 881y "Dl ates and thereby to

any tester f@iprwbdich sdGBc@ine00ld Rgaa Phate 1bs mwail ¢hhe.3gThi s techni que
appears to be unknown in the prior art and can be applied even to probe
stations of W% FereAgd Makes 445%95%"%%8 Boplit aﬁ"Pb&f’%ﬁE%e °fSKO, TEL@ and

EGQ@ In an ald.arpakiVve aﬁgfaertwﬂngnpmﬂerrpm isNAtadeRr essiRn is machined in
head plate 12. Dowell pins 38 and threaded holes 44 are provided on the

top surface Yf PRI afe 12 and a tooling plate 110 is attached on top
of ‘head plate 12.1n 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 locads 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




In one preferred enbodi mrent a second set of threaded ho gsMélj_flé I,$oRr ovi ded
in head plate attachnment region 34 for the attachnment o qler t ool i ng
plate 110. Such a snaller tooling plate 110 woul d typi caIIy be made to
fit a probe station 10 having a smaller head plate. By providing the
second set of threaded holes 44" a pr oBe station 10 is nade available for
retrofitting with tooling plates 110 made prinmarily for a different |ine
of probe stations 1G having snmaller head plates 12. Referring again to
FIGS. 1-2, in sone instances, a probe station will have a head pl ate that
is fairly sWEFFCEnd RGFPPY HeaPrtHerd haGE s brdract é°19°Juch as the cover

for the devigetrbdiahglads ihewnalat Ser@blimke-i R theohRteard di sh (the "I oader
cover"). It may not be possible to dock this type of probe station to a
tester without movIHG FRRCPFEYe “eartP-di ¥h SROEEErbrf4way from the

obstacl e. TordQuddd &n o Ber AH gbdiahg headpdnat g1aperiarerd4 is enlarged by
region 208 (FIG . 3), and a tooling plate 210 is Erow ded having a mj or
aperture 2153ChLEE S it co‘f?@ﬁfeartéacweflﬁ MYeSpEE® £ t*ReP%Emai nder of the

tooling plat®a2dQz, Weem b0l 09 Rl ad@:2dd ihSa imished |seditdrecsmj or  aperture
212 is located differently fromthe original head plate major aperture 14
and is furtHéf BREY TR tHE 2 TENEr 8712008 9 GB8THclF8, *her eby pernitting

a tester of «heierbon dockingt OqtipRbiNglPlaatier 2B t-Bonsencount ering the
obstacle. In this enbodinent the docking equipnment 220 is included on a
set of dockig* e pieht <prrared l??%”deTbocaftéB?Iﬁ“fjai"'etaf:ﬁ%e“&orrect at t achnent

of plates 222¢k9 sherths phad@ed Zio1beathapiaise dihsi.s nmachined in a manner
simlar to the nachini ngbof attachment region 34 but nearer to its edge
to form docki ng equfipieft>prate éPT‘%c,tﬁn%‘thceF%@il&ﬁs (not shown) whi ch woul d

i ncl ude | ocalbodmeand:rat bashiiRedt shé@menstich asntihg eaded dael es and dowel
pins. . It Ssg(%gvlqaqrebtehartlzogiregvetsh%’Ee E:gsgelécggcis%;gklael %tation 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.




itens adapted to easi

i npl ement the enbodi nent shown in FIGS | and 2, that thelSSQgg&gr oshat
drives the tester and probe station nust be adjusted to accoun or the
difference in |ocation between the tooling plate major aperture 212 and
head plate original major aperture 14, Jhe ternms and expressions which
have been enployed in the foregoing specification are used as terns of
description and not of limtation, and there is no intention, in the use
of such ternms and expressions, of excluding equivalents of the features
shown and dedéd¥bHed or portions thereof, it being recognized that the
scope of the invention ksndebingdrandhifinged aby pycide clainms which
fol low. 15 March 2005 -10 Al teAggeEQ&d of retrongLing a probe

; 1
station having an ofi gl nar head 'prat &° §5 ¢ Rat® SA7EF 5Fob& station may be

easi | y conf ifur Bl a6t hmtcenfiauhed Sor o gairtd adbsdrebcamniddbaly tester out of a
set of té&steds, asaitdst@t Bed orCoOMNti 8 Ngstde, st epRsndfnoa(a) renoving said
ori gi nal hqumgLﬁg%_f&%y1t§aig probe station; (b) providing a replacenent
head pl at e having f0"'8 Redd pFate-tooIing pl ate attachnment region,

i ncl udi ng head pl at e-t G0l i Ryoplet eaidtoraghmnkeadegiaie &tdrgnnent itens; (c¢)
attachi ng said repl acement shwagdpdat etdtQonpai d probe station;, and 15 (d)

provi ding a set of too{in | at es, each_ havi f.ast eni ng ,and al i gnnent
& %Dart%é’l 698 TPRRST en!ﬁﬂgetag-?lﬁgﬁi}hagflﬁ? ate attachnent

regi on astening and al i ghiend blebersoahthadeldts ngta2Oment aperture desi gned
to engage a probe card di sdyiand iindehdiGigNg[AoskitRI:£AYLHNEAL.
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.




adapted to facilitate docking to a tester out of said sgt; &fré eSf RS, sai d
set of tooling plates including, for each 25 particul ar "fester out of sai d
set of testers, a tooling plate adapted to facilitate attachnment to said
partlcular tester. 30 2. The net hod Of1f|alﬂ11 wherein said replacenent
headpl ate is produced by machi ning said "original head plate. 3. The nethod
of claim1 wherein said head plate 35 tooling plate attachnent region

i ncl udes a depression nmachined into said head plate, adapted to receive and
retain a said tooling'blabegwtmﬁiWﬁn@hiQODEme$$n4atBhesnntmo@fof claim1l

wherein at |gast t&Hl@n@fplﬁé Gutakd ng-phkad Q}%cfcﬂ{ Q&d udes docki ng
equi pnent ~ adapt to_facilitate dockin sai pre term ned tester. 5 5.

The net hod of%% E’F%ﬁl hP1iter eihe g%‘?kdn?leofdgaﬁ REEIE0M7G pl ate att achment
regi on fastetrdsmgrand alignnent itens include a first set of threaded hol es
positiongd to permt the attachnment of a first tooling 10 plate having a
first dinension and a second set of threaded holes positioned to permt

the attachment of a sucohd €604 7§ PirdPe’ HRGFTHY &2<Selst di mension. 6. A
-met hod of r atlcobtidolinp alprobetsthatnrionregldn fayiangna dngad pl ate that defines

an. origi nal ﬂqa%&!tawen@amluapq tfw;@e s80 dehah-sakd robe station is
adapted to mate with a redeterm ned probe card dish _and a predeterm ned

tester that RAFHPEGLE §F’éf‘ﬁ ﬁh%ﬁﬁF%C%Pt Yrat S WEEHHHS to being
ret rof i th0ed, plsak chavetded £20:tcdimpmissém@gnti e ssteps sef 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




(a) renoving said original head plate from said probe SH%t-QPéhQﬁk
providing a replacenent head plate having a head plate-téoliTng p aPe
attachment 25 region, including head plate-tooling plate attachnment region
alignment itenms and having a | arger nﬁazr aperture than said original
head plate; (c) attaching said replacenefit headplate to 30 said probe
station; (d) providing a tooling plate having tooling plate fastening and
alignnent itens adapted to mate to said head plate-tooling plate
attachnment region fasteni mgaandadbermingganentidoments iamds ¢efhni ng a tool i ng

plate najor aperture designgd dRce08a06001985 G1RESdet efdHnegy probe card dish
and wherein said tooling plate major aperture i ositioned relative to

, ; S p
said tooling 15 March 2008314298149 Blate "Fa%t 8RTHY ant &l FYnment i tens
such that once said tool insgcpinat g¢enits to nstidl d8dinslahdad @dktag pl ate maj or
aperturesn Il not be coipghdent.to,,sai goriginal head plate ngjor
aperture; and (e) matin and_fasteninq:said tooling,plate to said head
plate-tooling plate attBchiEntordYi 675 c0sthg2Ehitd %R and f ast eni ng
itens. 7. The nethod of cl=sitmiadhelegent®aioh plepd aceagnmernheadpl ate is

prOdUPEd by nachining SaingﬂﬁLQLQﬁk;QQﬁPa@l?ﬁ@nt%deﬂ%tQﬁhQP@tQ&.C|ai”‘6
wherein said head plate 15tooling plate attachnent region includes a

depressi on
10 7., The method of claim 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.




machi ned into said head plate, adapted to receive and rq;ahn a9u$0%oollng
plate. 9. The nethod of claim®6 wherein at | east one of 0 'said tooling

pl ates further includes docking equi pnment adapted to facilitate docking of
said predetermned tester. 10. The netggd of claim6 wherein said head 25
pl ate=tool i ng plate attachment region fastening and alignnment itens include
a first set of threaded holes positioned to permt the attachment of a
first tooling plate having a first dinmension and a second set of threaded
hol es positioned to permt the attachnment of a 30 second tooling plate

having a second di mensjona Jddnodhe pethed af.,claimb whergin said probe
station has a confi guratl on_in which an obstacl e is  positioned too close

to said ori giHard el picatal f&foht 387 aperidirg b opéviiet #%%¢ docking of a
preferred testar, bt thathered proles drboani ngn pha¢ & pajler caperture, once

install ed '§1sfha£nd3ﬂ9£&9r£ @Mrf El%m §§dl@d9£’%@91r€g LQuidRehm t docking. 15
March 2005 -13 10 12 of retrofitting a probe station

havi ng a hor?%n?ﬁﬁen@%t}é’ﬁfz%{ﬁdl}%@%ﬁi%@a%fhhSFJr@nﬁ el plate, so that
sai d probe st¢fatskibh pecae Pabeie, probiencard cahpshsiagd With a tester that

i ncl udes docking equi ppBNte,dhay £x5endsg:har h;guﬁtp@g&@v spgyond sai d
hori zontal extent of said probe station, said nmethod conprising: (a)

renovi ng said original heé&lﬁl%ﬁBefsﬁﬁﬁ’ronsal d probe station; (b) providing a
repl acenént head pl at e(hapisgding hessplpbatatt badd pyeyel Asengt t achnment

reQi on, i ncl udi ng head pl aat ﬁé&OBhé{?eth&ﬁ%@: 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




attachment region alignnent itens and also having at |east\Qpg, dogls ng
equi pnent attachnent plate attachnent regi on having docking equi pnent
attachment plate alignnent itenms; (c) providing at | east one docking
equi pnent attachnment plate adapted to te to one of said attachnent
regions and including a piece of dockiﬂg"equipnent; (d) providing a
tooling plate defining an aperture adapted to support said probe card
dish; 25 (e) attaching each said docking equi prent attachnent plate to a
'sai d correspondimg hdatkilage.equi prent attachnment plate attachnment region
so that one of said docking equipnent attachnent plates 30 protrudes
hori zontal ly outwardly from said , repl.acenent head plate and supports one
of said pieces of dockin{ efii et Dathardryeresr ¥dfd*$3€pl acement
headpl at e; andt85ceflinatrlachiehgrdarct treoldmdgnplaice 4 0 sai d head

pl at e-togl i NG pPLali@naldAGHIERLLS 8L OMeadD1albe JBENQALQf clai m 12 wherein
sai d repl acenent headplate is produced b nachlnlng said 15 March 2005 - 14-

origi nal hea®ptat 8P 142 Thé fethba°BrRIchHEitHr 12 wherein said head plate
tooling plate attachnment region includes a 5 depression nachined into said
head pl ate, adapted to receive and retain a said tooling plate.






