12 April 2005 APPARATUS FOR COUPLI NG A TEST HEAD AND PROBE CARD I N A WAFER
TESTI NG SYSTEM 5 TECHNI CAL FI ELD The present invention rel ates tolzvﬂ;rﬁ?oos
testing systens and, nore particularly, to devices for coupling & tes

head and a probe card in a wafer testing system BACKGROUND | NFORMATI ON
~Wafer testing systenms typically include a test head and a probe card. The
10 probe card includes a patt®ern of contacts for electrically probing
portions of an integrated circuit forned on a sem conductor wafer. The
test head is configured to drive various contacts of the probe card to
carry out particular test procedures within the integrated circuit. In the
course of a test procedure, the test head receives output signals fromthe
integrated circuit via the contacts of the probe card. The output signals
are indicative of 15 electrical characteristics of the integrated circuit
under test. The pr test head are uniquely configured for a
particul ar int egré?gg‘@iﬂ§ﬁ{g§rﬁ(?uipp§&é TESEIEADSND cul ar  t est
procedure. Accor di REQBEARBIDHA WaAIERAFSIANGSYSHEM nust be changed for
different integrated circuits and test procedures. The test head and probe
card are electrically coupl ed TRCHME ADBIBIED With a 20 coupling apparatus
often referred_to as a "pogo" unit. The pogo unit engages the test head,
or sone inter nEd BEETE SUSRilonyredates fotwater tagmgssitmd avd, thort perticeltiyhead, and

the pr car if.i.ncludes an arr of. spring-1loaded contacts
referr ggﬁ%%gégsfg%%og ﬁ%? %g&t H%?e"‘“&oag%"g? ‘Ef’égéﬂ %WQQ%B%EXSGF‘%I ectrically
couple contacts on the probe.card to corresponding contacts on the test
rcard. The spring force of the pogo pins helps naintain 25 uniformty of

el ectrical contact betweehACKE&ERQUNOUBNIORMACRIONT t he probe card and test

head. Wen the st._head and probe card are engaged with the pogo unit to
exert 12 Apri |“}f§?5ée%ﬁn§§gﬂ?fas gﬁ’é‘?aﬁé‘t"mtlw? Di5eirepd Ard a prawe shrds Thespond with a

spniong pre¥et@rd RRIudENNBRAERS of contacts for electrically probing portions of an integrated
circuit formed on a semiconductor wafer. The test head is configured to drive various
contacts of the probe card to carry out particular test procedures within the integrated
circuit. In the course of a test procedure, the test head receives output signals from the
integrated circuit via the contacts of the probe card. The output signals are indicative of
15 electrical characteristics of the integrated circuit under test. The probe card and test head
- are uniquely configured for a particular integrated circuit and, in some cases, a particular
test procedure. Accordingly, the probe card and/or test head must be changed for
different integrated circuits and test procedures.
The test head and probe card are electrically coupled to one another with a
220 coupling apparatus often referred to as a “pogo™ unit. The pogo unit engages the test
head, or some intermediate coupling structure associated wi.th the test head, and the probe
card. The pogo unit includes an array of spring-loaded contacts referred to as pogo pins.
The pbgo pins are ananged to electrically couple contacts on the probe card to
corresponding contacts on the test card. The spring force of the pogo pins helps maintain
25  uniformity of electrical contact between the various contacts of the probe card and test

head. Wh_en the test head and probe card are engaged with the pogo unit to exert




coupling pressure. The resilience of the pins generally ensures adequate
coupling pressure despite planar deformation of the test head or o@e
.card during a test procedure. 5 SUMWARY The presen invention“i§fg&¥'39%%
'to an apparatus for coupling a test head and a probe card in a wafer
testing system The coupling apparatus incorporates a nunber of features
- that contribute.to controlled inpedance and reduced cross-talk.

" Consequently, the coupling apparatus is particul arly advantageous for

hi on- spegdrd ?&ssﬁg}ﬂog??hﬁpﬁw pHfiGeddind Ul d B8 RARL BhliSnilRYed NC T ude, T OF

exanpl’e, ra crete con tor con contain individua
conducédupting berrité.s ThelaRilRacPolrhe pind $enctiity agnfbbiquarrobglingisul ated, i f
desired, to reduce | eakage. The conduits can be nade fromnetal, and are

t er mi neressdrs despide plapa dafermation of Hedess headeer pirefre dandbdwingch testpedeadoe. mat chi ng.
Di vider elenents can be provided to physically and electrically isolate
adj acent rows of conductor conduits. Al so, 15 adjacent conducting el enents
carg be connected to carry groundsgnvargnal potentials in an alternating
manner such that signal carrying elenments in a common row are separat ed
from one anotfemresgngmyenitdndsdirgdtedyosinaapparasis foncoupingatrsthendrng at he
present invention ovi des an apparatus..for coupling a . test head and a
brobe BPA CAH! I QALY TROSRYoRy o i ToUPHRS S ia (RECRAYS SIHEOH 94 r st

pl at e raRrdiaMiiRentdibhitlio S6RKR A imBetBEONH Ieh@éeg chRYkdig ésg&gperﬁ CkRt s,
conduits extending between the first plate and the secon ate, each of
the cooayling dppwiahy @ gartictargnddvantageed for higiespetd tiése applicsionsonflect s and a

second end. nounted at one gf t he second contacts, and el ectrical
coHYucPPHRIIFERBEAYS HAPBSBECIPT AP H a0 aBAY of discretesepdustoricraduibsribitict i ng

HeluoFyRS iR Ss Rfene5AY :
Cecond ahat ARcal oo RELARGRS AL b pBE R ot Ml BRBSRL, °°

enbodi ieftbired, herdduasknitageNTas cotuipray bégsdafodrpaiainbart (meeded itng  a
test head coupling structure and a probe card coupling structure in a wafer
t est i ngledseate mterfare piatay for IMpYOwd: Imepedpra rmaateling o Mpvidst plgmgntsi qagtbe

di el ec%{év(fde%l t%tp%ygge\l/ﬂyn d]c éléc%ticaﬁl?/clgo%tg ’ad]%cesn(ta’ ?c?v&rf]sdo Jog!igc(férrc:io%dt%s?tﬁlso,
15  adjacent conducting elements can be connected to carry ground Vand signal potentials in an
alternating manner such that signal carrying elements in a common row are separated from

one another by ground carrying elements.
In one embodiment, the present invention provides an apparatus for coupling a
test head and a probe card in a wafer testing system, the apparatus comprising a first plate
20 having first sockets, a second plate having second sockets, conduits extending between the
first plate and the second plate, each of the conduits having a first end mounted at one of the
first contacts and a second end mounted at one of the second contacts, and electrical
conducting members disposed within the conduits, each of the conducting members having
a first end accessible via one of the first sockets and a second end accessible via one of the

25  second sockets.

In another embodiment, the present invention provides an apparatus for coupling

a test head coupling structure and a probe card coupling structure in a wafer testing system,

22




havi ng second sockets, netal conduits extending between the first plate and
the second plate, each of the conduits having a first end nounte t aone
of the first sockets ard_a second end nounted at one of the secofd Pril2005
'sockets, wherein the elongated conduits are -generally arranged 5 in rows,
~electrical shielding nenbers di sposed between adjacent rows of the
conduits, thereby reducing electrical cross-talk, and electrical
conducti ng nmenbers disposed within the conduits, each of the electrical

conducg,| j FakS [ Vi -of . the first
cocket Te ARG IR LsfakE L pERARERA U Sl el [T
f ur t hehavepeebiiesatketd, ety corsdits exondin bedRedarthy fideslaRAn@ PRI 1)
coupling 10 a test head coupling structure and a probe card coupling

st r uct €ACB of thegopdiishayiagaifisg cug sranted af pre effpafisst secketsrapd iaseemdeentli r st

dielectric plat Vi fa I socket second di.el ectric,plate .having
| secondkgg%tﬁé)% tg?n%gggi uslg oy dé)?%ﬁsd%%areﬁ:[ﬁ\gg%#ﬁ%ém ?L}@tar e&?‘é‘ugﬁﬁmﬁ?g second
. pl & e, ireasls, efdctidal sEenthy smbani digpoded bétiieert BEia0@m REWS oMEdhaantg of the
- first sockets and a second end nounted within one of the second sockets,

wher ei therdby redundng elsctrical carsndally) angd edgciznapeehduptingsmemhers dispesdd within

conduct,i n er ,sposed within the condquits, each_ of the electrical
conducHie nﬁﬁﬂ{wé Oﬂg’\?ier?@trﬁa]fqop ‘_fcu&ﬁﬁle&@(‘?’é Vigea fpstend aecesuble Hie qner st _
socket 5 it BEERNhd LRAALGRARLANBINR oAVET AL sdddfia sagepd sockets, wherein
al ternating conducting nmenbers in each row of conduits carry a conmon
ground si gnal Ianduiftlve embodinehi, g prsahiénentiat woeides dnhppatine forabipithe

conduct i nghmanbers carry data signals, thereby reducing electrical

cr b9 s- pdaskheaggouplingatreturs and|2 psphear soypinsHBIcEIrg ispwa g tesERMEYStenadj acent

rows of, t i . I . i cross-tal k. |In an added
enbodi En}gna:f&?arg ﬁlg ggllrnéésemn% Q%S\? g%%elco n %gér\t%)@'?%@s&g{ %\’f\’/ggee%’ .atsgcsmtnla .ﬁibezil%: aP lﬁ’ieu S

conpr i hiviflg fecbfi® lodkedLoatuiR dx@dmib blest theTatiphe iid t5é sdtbA®plate, Bibe card
coupl i ng structure having second pins, a first plate having first sockets

recei viohthetchaduifsrhevingianférst end witkin ene sf thafirst goekstoand assscdst sudr ecei vi ng

th ( d . dui.t tendj t the fi t pl d th d
ol at o TROIRLTHHRGRE e e PR s RIS B SRRttt ectesib DB ¥he 111 ot
congac Eéwérﬁe&déﬁ%eﬂéi}cﬁgg g%@z%@&ﬁsﬁ&se@ REthe! theRen@REOBENHhACkSmicsl ectri cal

conducting -3 12 Apri
conducting members having a first end accessible via one of the first sockets and a second

end accessible via one of the second éockets, wherein altemating conducting members in

_each row of conduits carry a common ground signal and the conducting members between

the alternating conducting members carry data signals, thereby reducing electrical cross-talk,

o 20 and electrical shielding Iﬁembers disposed between adjacent rows of the conduits, thereby
reducing electrical cross-talk. |

Inan édded embodiment, the present invention provides a wafer testing apparéms

comprising a test head coupling structure having first pins, a probe card coupling structure

having second pins, a first plate havin.g first sockets receiving the first pins, a second plate

25  having second sockets receiving the second pins, conduits extending between the first plate

and the second plate, each of the conduits having a first end mounted at one of the first

contacts and a second end mounted at one of the second contacts, electrical conducting
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menbers di sposed within the conduits, each of the conducting nenbers having -
afirst end accessible by one of the first pins via one of the f{gr%%_
sockets.and a second end accessible by one of the™second pins vid 4 289>
the second sockets, sone of the first pins thereby being electrically
coupled to at least sone of the second pins. 5 Oher advantages, features,
and enbodi nents of the present invention will becone apparent fromthe

foll owi ng detail ed description and clains. DESCRI PTION OF DRAWNG Fig. 1 is

a pers L& di Of ' i f fer
R i S T e T S RS G AN
sect i ofccadsitie BPUM 6fiiBe ARPPINAYIADNE 3f the firaccdkertiant @ seédnd «ad acdebsblienynt of the

present invention. Coupling apparatus 12 may be incorporated in a wafer
"t est | ngnaphiie seerndiang Yig oae b8 sheud sakebta spine b theditet pisethgreby eingf er  t est

pr ocedur es.. upl i a r.at C | he test head to the probe card.
Appar a?%%mfglgfi?%@?ﬁ%gtggp%%tesgﬁf%c%beusgfg%é{epg%%vveen the test head and probe
cargl. Al ternathe} ¥dvdohipes, eRbuhRadnd %ﬂi_%@i&ndihfspbﬁt}_feaﬁl‘ésémﬂn%tigﬂuﬁﬂlped with
i nternedi ate coupling structures that interface wt coupl i ng apparat us

12. Asbedoovrapiparelt ffomtthe fploansg deailedl deaginiigegnd climst pl ate 18, a second
pl ate 20, conduits 22, and dividing elenents 24. First plate 18 is di sposed
adj acent the test head, whereas second plate 20 is disposed adjacent the

probe card. Conduits 22 anskstwipdiios; GP DR AREQEGS 24 extend between first
and second plates 18, 20. Conduits 22 are generally elongated and tubul ar

and may be, foOFigekanppaspectivediagrannef a ectiangid esupling appsaus &etaivafer Each
-conduit 22 contains a spring-loaded conducting el enent, such as the type
comonlptipgfered to as a pogo pin. As an alternative, conduit 22 could
acconmodat e a pi n-and-socket connector. The conducting el enent
electrically couples a contact associated with the test -4 12 April 2005
heag to a correspondi ng cCOMpBTATEER@ESIEGTMONNh t he probe card. The

contacts associated with the test head and probe card nmay conprise pins.

Fig. 1 is a perspective diagram of a section of a coupling apparatus 12 in

accordance with an embodiment of the present invention. Coupling apparatus 12 may be
incorporated in a wafer testing apparatus having a test head and a probe card useful in wafer

test procedures. Coupling appératus 12 couples the test head to the probe card. Apparatusr

15 12 can be directly coupled between the test head and probe card. Alternatively, the test head
and/or probe card may be equipped with intermediate coupling structures that interface with
coupling apparatus 12. As shown in Fig. 1, apparatus 12 includes a first plate 18, a second

plate 20, conduits 22, and dividing elements 24. First plate 18 is disposed adjacent the test

head, whereas second plate 20 is disposed adjacent the probe card. Conduits 22 and dividing

20  elements 24 extend between first and second plates 18, 20. Conduits 22 are genex:ally
elongated and tubular and may be, for example, circular or rectangular in cross-section. Each
conduit 22 contains a spring-loaded conducting element, such as the type commonly referred

to as a pogo pin. As an alternative, conduit 22 could accommodate a pin-and-socket

connector. The conducting element electrically couples a contact associated with the test




First plate 18 i ncl udes first grooves 26 and first sockets 28. Simlarly,
second plate 20 includes second grooves 30 and second sockets 32 So
2005

.28, 32 are formed by 5 apertures that extend throigh first and

pl ates- 18, 20, respectively. Each conduit 22 includes a first end nobunted
at a first socket 28 and a second end nounted at a second socket 32.
Conduits 22 preferably are nmounted within the apertures fornmed by first and
second sockets 28, 32. A solder or adhesive bond, or friction fit, can be

used t Rea3Q6 WEGTEPOHME Sondadt adabdiftbdwsh eheqirobedRird. e chRthctdas6digied weNnect i on,
sockets 28, 32 may include a conductive 10 trace di sposed about the :

aper t uthe tesBhomlasl 26he G0d mayentiprisapisser sel y across first and second

ot 10 20 eehretlvcliys a6l 908, BLPIROLLE gt ally plener

ount ey, idﬁh@xug%és%ggmmgﬁ%m &8 secddd\sbelidhg 2| SRRAS 93 2% £ FoRRdFRUNT ed

W t hi n"grooves , for exanple, an adhesive bond or a friction
fits lopdriursstthardtesd dondgipfiest esd E8ondflaes &8 Silatdsyectivelyatiacth esnduft@2m ng a

ring-like structure. Each rjing may_.be substantially circul ar_or
r ect angisluges ¢ @%ﬁ‘&b@?%&‘gﬁé‘t@“ﬁ?k%%&@%“ﬁ@ ARyetpdiaha sgegndigackted

pattern,c %%hgittseﬁ‘i Bé’@fér@blﬁd;g?e {nﬁhﬁ{e Sfithid Fl%‘sb!pé&‘ﬂ% E“o%m%é 134 fggtad;antdi eldr set of

test héads and probe car ot her wo socket's re arranged to

recei Veodket®3! 85 pARMidsgordhéstvabonfl, grifristidn fyean Heaskd kesdurndnguist? card,
respectively. The 20 pins associated wth a test head and probe card extend

“into sodkensockgts 282 320 Fengapdenmposstion, seokats 281 33 may dentadrct PoisiuaEYber
di d | i it i Fi 4, 26
ey Obe Tt B RREE g ARaR o o0, 1 o hnlfbelal s AR b 70

socket $,144 18260 TR et oRF. ' HRA QAflidiAg BleBRACTAL byr%ef?lgipﬂnaﬂ%d Bidh ffst &S such
(0]

that the rows extend generally along radii e ring-like plate. In
ei t her maseed withiroa fies igadave A6 cid grssorrslsen2sn@gited3@itiinef sseetisl groconi®rns to

t he sel ected socket _pattern such that the ve eparat.e adjacent rows
o oo RSPl Smps 2D A Gt et 38 W80 0L RS Eh SR 52 o

12 Apri -digtributed continuously or in discrete sections about the
annul arﬂoPﬁ%8§f$§}ogle "by plates 18, 20. A conducting el ement cont ai ned

W tisi n a condufFirsand Re@adpplateg 18pparmeittably? are annular, forming a ring-like
structure. Each ring may be substantially circular or rectangular in shape. Sockets 28, 32

can be arranged in any desired pattern consistent with the interface requirements of a
particular set of test heads and probe cards. In other words, sockets 28, 32 are arranged to

receive a corresponding pattern of pins from a test head and probe card, respectively. The

20 pins assoctated with a test head and probe card extend into sockets 28, 32 to engage opposite
ends of the conducting member disposed in a respective conduit 22. As shown in Fig. 1,

sockets 24, 26 rriay be arranged in a generally orthogonal pa&em of rows. Altemativ'ely,

sockets 24, 26 may be arranged in a generally radial pattern’ of rows such that the rows

extend generally along radii of the ring-like plate. In either case, the orientation of grooves

25 26, 30 preferably conforms to the selected socket pattern such that the grooves separate

adjacent rows of sockets 24, 26 from one another. Grooves 26, 30 and sockets 28, 32 can




may include a first pin section, a second pin section, and a spring ' :
portion. The pin sections 5 extend into sockets 28, 32,_respectiVﬁ%%.;§§8g o
engagenent of plates 18, 20 with a test head and probe card, contfucef )
pins associated with the test head and probe card, or some internediate
connector structure, extend into sockets 28, 32. The pins associated with a
test head and probe card thereby engage the respective pin sections. Wth
the spring portion, the conducting elenent is resiliently conpressible. In
ot her words, in response to pressure 10 exerted against the first and
secondbepiisimibeted Fermupysly ﬁémfgsqg@té seagieng ehaus tresnnelaerisgy forrgedby platss  exerts -
an- opp Bbe spring force. In this manner, the conducting el enent enhances
coupling ““pressure with correspondi ng pins associated with a test head and
probe card. Copnseamenis ¥iemeRl GhlindOl A58 dQBuiPD? & L& g%gﬁm%g probe card
is less likely to cause contact nonuniformty across th ns. + e
conducinay pckide mest pieacabry, askeniimpircsdctiyn, aod plspsng paticonTREpia sasssi ated 15
mﬁb% a test. heaq&%?g%g probe.c?rd via the first and second pin sections.
Coupl i FGHPRrSeE &nRFCE LY. neBeagsEs nhoRlaBe 18, 30 Widnt tpstheadhat

contri I [ -tal k _petween the :
conduc?#%gmgFgﬁg%?%EQ%%ggﬁ%%?%%&ﬁﬁgggﬁﬁgﬁgggﬁ%%%fggﬁﬁgéa(?5Efﬁ§°§§terior of
condui inser@Rditie cockictr strectitegextard ifrsbéiets 380811 Dhe pihdResane@wihangdsi t s 22
preferably are made fromnetal, however, for reduced inpedance 20 and

 ef f ect Pepd apdpebs sard therelshmeges the esbiséivapinsactions.n Withdhe spring pogen, the

Speci f I tes. e n he.forped.froma dielectric material.
Aeo, EiBlutlne ORGP iliohdl EAROAGIME! TR Dulck BRNG i BsBiih oF S Beas o 18,
2010 0 Exteftel @faifs Herfitht dndB&GAN BB sebiftins 8% HERESDectivBota Y NEL éé;nhg gb{;ionpa_t tern
density, e.g., density of nmetal traces on plates 18, 20, cou e adjusted
r adi al £Xeris @ kppaskiaspignioracova this maendrnthe comtivatieg elemefit dnhenqek atwdingave | ess
ground _density than thpse at the %5. uter dianmeter. The tal conduits 22
San bePFEVR Wi ST ROIEY BBt preaciged P8 1e he 30 Probiysrgh SPrSraHSERANCe

mat chi : i: ri i [ L: ds that,
6 B B e R R BL b B,

i ncl udecrossribieiping.vEhd condedinzelentdne theteby electoinaibeddupies de cob@ctd asdoeRekd
co?guctlng el nts, and/or the nounting of circuit elenents

witha test%gz?d and a probe card via the first and second pin sections.
Coupling apparatus assembly 12 incorporates a number of features that contribute
to controlled impedance and reduced cross-talk between the conducting elements. Insulating
‘material can be applied to the exterior of conduits 22 to reduce leakage or further control
impedance. Conduits 22 preferably are made from metal, however, for reduced impedance
20 and effective impedance matching in cooperation with plates 18, 20. Specifically, plates 18,
20 can be formed from a dielectric material. Also, the ground circuit pattern density can be
~ adjusted across plia,tes 18, 20 to further control impedance. For example, the ground circuit
pattern density, e.g., density of metal traces on plates 18, 20, could be adjusted radially such
that pins toward the inner diameter of the plates have less ground density than those at the

25  outer diameter.

The metal conduits 22 can be terminated in dielectric plates 18, 20 for improved

impedance matching. Further, plates 18, 20 may comprise printed circuit boards that, in

-6-




or devices. For exanple, each plate 18, 20 may include traces conmonly

- connecting various sockets 28, 32 associated with the conductingvféqﬂgﬂbg
with power and ground 5-potentials. Dividing el enents 24 al so proVi %_
addi ti onal isolation of the conducting elenents. Specifically, dividing .
el ements- 24 physically separate rows of conduits 22 from one another. -

Al so, dividing elenents 24 can be- made froma netal to provide shielding
bet ween adj acent rows of conduits 22. An exanple of a suitable netal for

i dui .10 2 d di vi di | i YiRN .
o ABPE b et peRe P L Sk BRERD Befite tnliiite b PR o s 28
32 t halnt&abdntclidifofdhosided 8l Nt iR elexﬁén@%ﬁdféﬁtﬁ@fnoﬁﬁtl%f»gié@oircuk%fen%&duct ing

el enents can be connected to carry ground and signal potentials 1n an
al t er nat idagicemnriéor eaoiple, lvath plagnil, 2amay imjude! terenteminonly caneding ow ar €

separated fro 0 other by ground carrying el enents. 15 The net result
of the VABRHSUCKSE dfes? iaésoﬁlaﬁféu‘&%i‘ R %Pgl&&?tg{gué]ermme Apthopesestandgpnnd i ng
congro y . e : : ' icularly
dvant Boarap CPRAGRE MonERCaCH s BRARS Mdtioh®pullonll B SSRPREL U1 0%

can pr elcnthats. iSpetifeadyddividihgtiempnts @ phesisalbr eparateabis ofitishdalts 0Wviloat ger
~di ameter conduits 22 for greater nmechanical durability. Larger dianeter
condui 8¢ 200tk al | ow | arger spring contacts that are 20 nore nechanically

obust The | OASRO ARG ALbetl 736K BGR EARIR A Ay b (o

understanding 0 e ven 0

Modi f i GetvweenSdjaBnt RevoPRaneiits 120 KResempikifllsefablOnehie fafise M ddiults
deviating fromthe spirit and scope of the appended clains. -, 12 April

12008 WRgtandgliotimgrebammdnds 24 ishgrdlbpmncapnss. Povidinggfsiments 24 ¢apdte dosplddamd a

o obe catdla Sakes Lepling SiElen e SRRRLALE SO ng, (1o
the conducting elements can be connected to carry ground and signal potentials in an
alternating manner such that signal car;ying elements in a common row are separated from
one another by ground carrying elements.

15 The net result of the above features is a coupling apparatus 12 capable of
achieving controlled impedance and reduced cross-talk, both of which are partidularly
advantagecus for high-speed test applications. Also, dividing elements 24 can provide

- increased isolation for less cross-talk, and allow larger diameter conduits 22 for greater
mechanical durability. Larger diameter conduits 22 can allow larger spring contacts that are

20 more mechanically robust.

The foregoing detailed description has been provided for a better understanding
of the invention and is for exemplary purposes only. Modifications may be apparent to those

skilled in the art without deviating from the spirit and scope of the appended claims.




conduits extending between the first plate and the second plate, each of
the conduits having a first end nounted at one of the first cont€¥&§ﬂ§8g%a
second end nmounted at one of the second contacts; and said condu

arranged in a plurality of rows of said conduits: a first and a second
conductive dividing el ement, each having a respective planar surface; said
first dividing el enment and said second dividing el enent situated between a
first two and a second two of said plurality of rows of conduits,
respectively; said first and second dividing el ement each spanni ng across
nore than one of said conduits in a first direction and extendi ng between -
sai d fivwshktiptiatedand said second plate in a second direction and extendi ng
between said first plate and said second plate in a second direction
orthogonal to said first direction; wherein said planar surface of said
first dividing elAnsrerausdorsaipling lrderi hear aridzcrsolsf cashindg: waferdering dvsidndi ng
eIenentmg%bﬂga@ggnﬂﬁﬁmgon parallel; and offset relative to each other in
said first directio paratus of claim1, wherein some of the
condui ts |ncIQﬁm§F§ﬂeE§%ﬂ%ﬂﬁtgﬁ?$ ® insul ated material. 3. The apparatus of
claim1l, mheraesa@omamhteméwm@@cbmdIsd:atiamml second plates includes a printed

circuit boar dconélm x%?en&ﬂ&% r?tr%ffjr&' Rtk tﬁ@hs% gﬂcgpiggcgbcﬂfoftﬂ%ecdcnh&{&t and

second Elates |nc ectrlc materi a he apparatus of claim
1, wher 8RR BRt FTd PR %@f\e ahire et 6Pndaght aitded sgoend suherded al g AHKul ar i n
shape. @g@ﬁm&xﬁﬁﬂaéﬁius of clain11 wherein each of the conduits is

substantially Ihn cal l ul, SJQI £%a.atus of claim1, wherein
the first | o Sremerameeh f PGt ekt o i
a first and a second conductive dividing e!ement, each having a respeciive planar
surface;
said first dividing element and said second dividing element situated between a first two
and a second two of said plurality of rows of conduits, respectively;
said first and second dividing element each spanning across more than one of said
conduits in a first direction and extending between said first plate and said second plate in a
second direction and extending between said first plate and said second plate in a second
direction orthogonal to said first direction; .
wherein said planar surface of said first dividing element and said planar surface of said
second dividing element being one of:
~ non parallel; and

offset relative to each other in said first direction.

2. The apparatus of claim 1, wherein some of the conduits include an electrically

insulated material.

3. The apparatus of claim 1, wherein each of the first and second plates includes a
printed circuit board.

4. The apparatus of claim 1, wherein each of the first and second plates includes a
diglectric material.




second | ocation includes second sockets, and, wherein the first end of each
of the conduits is fixed within one of the first sockets and the _second
~end of each of the conduits is fixed within one of the second so '@?O%5
The apparatus of claim1l, wherein alternating conduits are configuréd for
coupling to a common ground potential, and sone of the conduits between the
alternating conduits are configured to carry data signals. 9. The
apparatus of claim1l1l, wherein each of the first and second pl ates i ncl udes
slots orienteg su?stantially parallel to and disPosed between the plurality
of rows of saPd CBHERPEEIST PfeClimy | dvhgrel earinelstheolirat aed weeamdnplates is| ot s
and ext eagktagiahesmeen it $tepki r st and second plates to reduce el ectrica
cross-tal k between the conduits disposed in adjacent rows. 10. The
apparatus of claim1l1l, wherein each of the conduits is resiliently

conpressi bl e 6n r éspamperatus boclkaen apphhedinasachhef @redsodduis 69fsubdtintialie
apparatglkgmcgﬁgﬁﬂ%%, wherein each of the first and second plates is
annul ar and generally circular in shape, and the rows of conducting nenbers
and sockets are arranged in a substantially radial pattern. 12. Apparatus
according to €l ai i i . [.S] nd. .di,Vvi di are
cach 1168 to & arnadPRagLepRaam f ihdrsh AEM-TREGN, fuldd) ISPl 0k, &
first afBcHEdefnioningludpnspcond sprksts. and whetdin theditst eog of eanh of thescorduiteia

ground. fidd wihif 8 60RE ek SbbRSraGe SRIRANNYST ERIT Afhuits 1§ A& (k| 2005
a test headf%ou ling structure having first electrical i1'nterconnection

el ement £7€ 81 e SBEP a8 B upl i ng structure having second el ectri cal
i nterconnection elenments: a first plate having first |ocations for

receiving the_fir i ntercon tion elenents; a second plate having second
8 f"‘v‘/ﬁ*?aarﬁﬁr@ Qfgéﬂmﬂ HBFEU, ARIE B coNGi IR SOMISHFRILTOY <

| ocations for rec
ext endi rgudiey weencdnireorf groghd pbhtalaael e seaRNGbnBLIR! BatwBat theOditethifing

conduits are configured to carry data signals.

9. The apparatus of claim 1, wherein each of the first and second plates includes
slots oriented substantially parallel to and disposed between the plurality of rows of said
conduits, the dividing elements mounted within the slots and extending between the first and

second plates to reduce electrical cross-tatk between the conduits disposed in adjacent rows.

10. The apparatus of claim 1, wherein each of the conduits is resiliently
compressible in response to force applied at the ends thereof.

11.  The apparatus of claim 1, wherein each of the first and second plates is
annular and generally circular in shape, and the rows of conducting members and sockets
are arranged in a substantially radial pattern.

12.  Apparatus according to claim 1, wherein said first and second dividing
element are each tied to a ground.

13.  Apparatus according to claim 1, wherein said first and second dividing
element are both tied together t6 a common ground.

14. A semiconductor testing apparatus comprising:
: o



conduits conprising at least one of a plurality of conducting menbers
having a first end accessible by one of the first |nterconnect|02%§ ﬁgﬁﬁi
and a second end accessible by one of the second interconnection

'some of the first interconnection elenents thereby being electrically
.coupled to at |east sonme of the second interconnection elenments; said
conduits arranged in a plurality of rows of said conduits; a first and a
second conductive dividing el enent each having a respective pl anar
‘surface; said first dividing element and said second dividing el enent
situated between a first two and a second two of said plurality of rows of

condui ts respgeadst M@oycou{smgdstrfubtruﬁé haig fﬁrﬁ(‘eﬂé&hcﬂi iMieftioRBedibl BRAfen@@Ch spanni ng
across nore that  one conduits in a first direction and extendi ng

bet ween said 7 PRYF CEngcfoéfp'é{WoSt%‘ﬁ"luae Rvingrecandglecticpl DterengRiPnieBettson
ort hogonal t oa fimt plafs tresingdirst Getiions; foweemn@tr@airsi .rﬂéramfecﬁw élawentef said

Lot 1101 LSl RS0l 6y g kor SR ",

el enent bei ng oné" of
said first dielewmentsn. 15. A sem conduct or testing apparatus according to

Cl ai m 14, Vmeécﬁl'dﬂlﬁ%'xgnglhésﬁetwg%d tt?ee‘ﬁ%"?g)lé:lév n%' i3 géc%ng n[%[at?b egﬁicﬁ]t Led to

a ground 16. A sem con tor testin arat us accord
wher ei ncgfluis fcopprising @l least onel ofliavi!diality CéIC@nélmtlnarreerbfaﬂrh hlameg a ﬁx@éeh@r to a

comDn gEidEifle bylone ¥ tRORAL ﬂéﬂéonf'xgétioﬁ%ér{w afd b %ﬁ&orﬁeé?ﬂ &@953?0!(? [‘)? Bﬁ% card

in a maf r testing system the apparatus conprising: first avi ng
first | 8theissaend '“i%c?fﬁ‘eﬂﬁ%“l glemenss, mgeelothe figt dnter Cﬁmﬁch@ glém@nt& therehy i ons;

condui t semgb%adhalq/ dompleR eattiBast bbrhé bf Pk absoranktetdins 869 BRnRhAL e, each of
the conduit S C n%cfu%s Qrgar%[edluneg?)E[ur&?h?yeof?gwgofpsa%rgc!nld;[ﬂ S; of "conducting members
having a fi r st?
a first and a second conductive dividing element each having a respective planar
surface;.
said first dividing element and said second dividing element situated between a first two and
a second two of said plu'rality of rows of conduits respectively,
said first and second dividing element each spanning' across more that one of said
conduits in a first direction and extending between said first plate and said second plate in a
second direction orthogonal to said first direction; |
wherein said planar surface of said first dividing element and said planar surface of
said second dividing element being one of:
non parallel; and

offset relative td each other in said first direction.

15. A semiconductor testing apparatus according to claim 14, wherein said first
and second dividing element are each tied to a ground.

16. A semiconductor testing apparatus according to claim 14, wherein said first
and second dividing element are both tied together to a common ground.

17.  An apparatus for coupling a test head and a probe card in a wafer testing
system, the apparatus comprising:

a first plate having first locations;

-10-




'_ accessible via one of the first |ocations and a second end accessible via

one of the second |ocations said conduits arranged in a plurali t,]%é l?fi éﬁe{?
~of said conduits; a first and a second conductive dividing el ement, pe(é _
‘havi ng a respective planar surface; said first dividing el enent and said
second .di viding el enent situated between a first two and a second two of
sai d plural ity setorrdomstedhavingraetriddocdtieapect ivel y;, said first and second

di vidi ng el enent, each spanning across.npre.tha ne of said condui in a
first directicraia euTEE hagﬁéf‘mﬁ8nf‘fg§ip§’t?iﬁf@t | S nBlakE,; %che%{)ﬁt?

pl at e i nomduits emomdisthgr &clkasironer dthaghnality tod coadubtihy raémbésaedvirgna fidtesrei n
sai d pl anar rface of .sajd first dividin | ement _and said planar surface
of i B0&ssRl VA e G b s ey BRen G e e PR o e e

rel ati veochtiormach other in said first direction. 18. The apparatus of claim
17 wherein the .Ei rsit!< i{go?%ti%p i ncII “?ﬁs fi rstf sockets, the second |ocation
i ncl udes second"$SERAPLT N NGRPETY 9 FVs P& SRYUEF each of the conduits
is fixed withifinstoarel @fsetdrel ddndsttiveatikiditg eferderitheacelcindy endspfctieaphnaf t he
condui t§u|1f€\%ti xed within one of the second sockets. 19. The apparatus of

claim1l ferein the alternati ng conduits in each row of conduits are

confi gured f osaiddingldividing eleaneabambsaid secord ¢ivitieptdanhent aitdatsd vetwafenthirst
condui t .y i ondui.ts are confi.gured to carry data
Py 3 ARECa R b e of 305 O Gt B _

si gnal s. € appara . {" the first and
second pl at essaig firgtramd| secormhdivigiegeslahént ezich sphianing acrebapeyre #rath driveofrsais  of

conduct i r ] C e ar.ranged .i.n.a,substant, al | radi al

ot 1 o n oOSIRTRE oA RACN Suo iy RNBRR S BIRE 2R 3 Bppi bR '

second pketrekdirgchion adfexjoshidd saidrfrgnfirediomubst antially parallel to and

di sposed bet - Rl I f .r .of . .said condquits,.the dividin

| ononts mounfare Sl Bl St or s &l Bl LSSl il Mot L S
said second dividing element being one of:

non paraflel; and

offset relative to each other in said first direction.

18. The apparatus of claim 17 wherein the first location includes first sockets, the
second location includes second sockets, and, wherein the first end of each of the conduits is
fixed within one of the first sockets and the second end of each of the conduits is fixed within

one of the second sockets.

19. The apparatus of claim 17, wherein the alternating conduits in each row of
conduits are configured for coupling to a common ground potential, and some of the conduits

between the alternating conduits are configured to carry data signals.

20. The apparatus of claim 17, wherein each of the first and second plates is
annular and generally circular in shape, and the rows of conducting members and sockets
are arranged in a substéntially radial pattern.

21.  The apparatus of claim 17, wherein each of the first and second plates
“includes slots oriented substantially parallel to and disposed between the plurality of rows of

said conduits, the dividing elements mounted within the slots and extending between the first
-11-




12 April 2005 and second plates to reduce electrical cross-talk between the
conduits within the conduits disposed in adjacent rows. 22. The 'ng)ir %ﬁg
of claim 17, wherein each of the conduits is resiliently conpressSi d
response to force applied at the first and second ends of the conduits. 23
The apparatus of claim 17, wherein each of the first and second plates is
subst angndkegorangiatearto iradiglragiect i@ .crddveabppawadrutheofoneiuas mithin, thalveneiits sone
of the ﬁgnduidt.s idncl de an electrically insulating material. 25. The
appar at UgPST N 8P, Wkier ei n each of the first and second pl ates
includes a printed circuit board. 26. The apparatus of claim 17, wherein
each of the first._and_ secand plates ..includes a dielectric material., 27.
Appar at us acc%ér'di rTlget%Dp@Ir%P%&baaWe1rfeiVrvlh%rgﬁnde??r}s? tﬁﬁdcg@gggd'sdfeﬂ"a?tﬁg
el ement campressible it reghotise @ fgreewapdlied28. thd\fshard sescoad eads bhihe tconddiai m 17,
wherein said first and second dividing elenment are both tied together to a
common ground.

' 23. The apparatus of claim 17, wherein each of the first and second plates is

substantially annular in shape.

24. The apparatus of claim 17, wherein some of the conduits include an

electrically insulating material.

25. The apparatus of claim 17, wherein each of the first and second plates
includes a printed circuit board.

26. The apparatus of claim 17, wherein each of the first and second plates
includes a dielectric material.

27. Apparatus according to claim 17, wherein said first and second dividing

element are each tied to a ground.

28. Apparatus according to claim 17, wherein said first and second dividing

element are both tied together to a comman ground.
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