| NTERCOBMECT ASSEMBLY FOR A PROBE CARD Cross- Reference

to Related Application [0001] This application clains
wo b@olozses it of U.S. provisional patent appli cBECT/O82008028240

60/ 600, 512, filed August 111 2004 which is

i ncorporated by reference in its entirety. Field of

the I nvention [0002] The invention relates to

i nt erconnect assenblies and, nore particularly, to an

i nt erconnect assenbly adapted for use in a probe card

used to test integrated circuit devices (e.g.,

sem conduct or wafers). Background of the Invention

[ 0003] Pr oDETERCASTHLET QETTDMALLYY FORI AITROBE CBDI ng of

integrated circuit devices, including nenory chips.

One exanple of a probe card is available from Kuli cke

and Soffa Industries, Inc. and has, on one side, an

b dlre t@lRéﬁtQ&’g&?ph pare arranged to make

con act W th externa ectrical contacts, usually in

the form of pads or bunﬁ on a device under test

(@901) ( Shis applicagiprclaimsdhepametitof UeS.avgylisions! prtents @gplisajon No.

?6/606 o, ﬁmrmlgﬁst 1§ 9030k §fhidi0is ﬂwéﬂﬁgﬁeﬁ%%@fenmg i8 ef#mety

, 4 spac€ transfornmer) or nounted within a probé

head i cal probe cards also include a printed

é?@%ef@wgﬁﬁméo%PCB) with traces that can be connected

to an electronic test system A space transformer is

t[ou@aﬁ alrhy idvegddidRthdsnio aRRIdosRt RREMMRRIAd! hereSpattilly, to an

of the traces on the PCB is w der than the spaci ng of

iercpnee spemetie adprted)for &g 18 g eiobe cawyised tp Jefigniegrated circuit

HeRt&de o[ WnahBoCREERI N test assenblies, the probe

card is electrlcally connected to the test head of the

el ectronic test systemusing an interface system For

Bagkgionnd pfheipyeatince system may i ncl ude doubl e

headed el ectrically conductive spring pins, also

NE0S] I BfbbE QalS ar® R@AmaRlyNGsedt iRathe aésting i rthR@rated éErcuit devices,
carrjer. One end of each pogo p|n conf acts,

dnstsling MBOR-AiRsF  PR® SHAele oéarpao e 15t 3vaila 6{%‘?1 &ropr Kpligke and

@9&9 IﬁHuE‘tﬂ@@ HhAGhS hhid)8n 088 kidaPRAHAY WS metdl ?Tobgsﬂhat are arranged to
114, 869, aSS|gned to the assignee of the instant

am,lw ceriadt ofith extesnat plseizioa) wantasta ey ot the Jerm afpads or bumps, on a
l4By:6L ﬁlﬁ%}?te&%m(e. g., a die on a wafer). Exemplary probes may be, for example,

coupled to a substrate at one end (e.g., a space transformer) or mounted within a probe

head. Typical probe cards also include a printed circuit board (PCB) with traces that can
be connected to an electronic test system. A space transformer is typically included in
applications where the spacing of the traces on the PCB is wider than the spacing of the

pads on the integrated circuit device to be tested.

[0004] In certain test assemblies, the probe card is electrically connected to the test head
of the electronic test system using an interface system. For example, the interface system
may include double headed electrically conductive spring pins, also referred to as “pogo”
pins, that are mounted in a carrier. One end of each pogo pin contacts a conductive pad of

the probe card. The other end of the pogo pin contacts the test apparatus. U.S. Pat. No.



[0005] Oten, probe cards include an interposbr

di sposed between the PCB and the space transforner.
wQndoenzasedt el y, many interposers of conventi onedT/psmb&028240

cards (e.g., pogo pin confiyjurations) are nechanically

conplicated and costly, and the structures often have

difficulty providing the close pitch desired in probe

card assenblies. Thus, it would be desirable to

provi de an interconnect structure for a probe card

o\id# oM aggmdeo dhe msizeedt thinénstherf prnlispiisineg desgfibes one example of

conv '?ﬁt ﬁyc%ls u%er posers. Summary of the Invention

] ccording to an exenplary enbodi nent of the

pr esent invention, an interconnect assenbly for
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rst resi arm ext en
deditabktto muvtchcaa mlércminemf stlantereafnda piope gard euumimng one or more of
i ent. ar.m extend froma second surface of

res&@ﬁ?ﬁﬁ%es'% miwggg?na’kﬁlger%orse he first resilient arm or

the second resilient arm extends through one of the
[Shumazriy tof tlef Inepeivnngs. According to anot her exenplary
enbodi nent of the present invention, a probe card
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Space tran or mer Ing art1irs ral
@esgthbbt lfarepmwgingnslecadgcaéoetmcomebﬁcmsfoetsvmlf atﬁeleofs @ihe probe card

E }qlﬁgrt 1% g)posv];c%gc on% i r}gon%[s assef‘n%gl 1%01 &el'él fra%?e Je%mnﬁ a plurality of

ducti Ve re
aﬁmﬁﬁgnindaafpmrslﬁtysaﬂ dondectivt dohtacqs rdonpledj te ithec tfmme boBadl. of the

Th e r.obe card d t
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flﬂri]lsi‘ frslata @84 (Ban SdccﬁﬁdTBers1haﬂtdartﬂﬁex|:t@{jdiﬂgt ®thyClrdrt Wi decdidlagudiface of the
e Interconne I NCl U

GBI et B P B GPLIGBETHS St Byt gepesytroveh

Qe 6OMEPRkAINEOLpRRiAEL S coupl ed to the frame. Each
conductive contact 1 ncludes (1) a first resilient arm

O LR 8 by VAT, obe ca
%@&%@/ BWdvdded. The probe card assembly includes a space transformer including a
first plurality of conductive regions adjacent a first surface of the space transformer, and a
printed circuit board including a second plurality of conductive regions adjacent a first
surface of the printed circuit board. The probe card assembly also includes an
interconnect assembly providing electrical interconnection between the space transformer
and the printed circuit board. The interconnect assembly includes (a) a frame defining a
plurality of openings, and (b) a plurality of conductive contacts coupled to the frame.
Each conductive contact includes (1) a first resilient arm extending away from a first
surface of the frame and (2) a second resilient arm extending away from a second surface

of the frame. At least one of the first resilient arm or the second resilient arm extends

through one of the plurality of openings.



of the frame. At |least one of the first resilient arm

or the second resilient armextends through one of the
w@bkwsaticey of openi ngs.[0007] Accordi ng to yetPENU$1965/028240

exenpl ary enbodi nent of thel present invention, an

i nterposer for providing electrical interconnection

bet ween el enents of a probe card assenbly is provided.

The interposer includes a first interconnect assenbly

and a second interconnect assenbly. The first

I nterconnect assenbly includes (1) a first frane

o) [

Kb RECARLRE D bkl chorhley BARLARR o D imgpion, an
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frane and (b) a second resilient arm extendi ng away
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con rst erconnect asse
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BPAE 8% o © 8?"0%{% P%fﬂ"r’%ose 8?“‘?“1‘4 1 ‘Sn%m{“ﬁed between
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the i ntion which sent | referred; it bein
STRIES SBBEHVe REREYRPE B¢ spnd IRCEORIRPbI TR s not

limted to the precise arrangenents and
BrRf Desceiptioh iof tleDlwdvgs. [0009] Fig. 1 is a schematic
view of a portion of a probe card assenbly including

i(?:p[()). Et FoP ?1% &)fur;{ e 3F 4IRS eﬁ{ﬁ%echélmmt‘}gnt%% %?erTPJeasﬁaXWn in the drawings

I en pres I nvent
forms of the invention Wthh are presently preferred; it being understood, however, that

this invention is not limited to the precise arrangements and instrumentalities shown.

[0009] Fig. 1 is a schematic view of a portion of a probe card assembly including an

interposer in accordance with an exemplary embodiment of the present invention.

[0010] Fig. 2 is a schematic side view of a portion of a probe card assembly including an
interconnect assembly in accordance with an exemplary embodiment of the present

invention,



[0010] Fig. 2 is a schematic side view of a portion of

a probe card assenbly including an interconnect
w@s®entleys i n accordance with an exenpl ary enmboRPCTESL008628240

the present invention.[00114 Fig. 3Ais a perspective

view of a conductive contact of an interconnect

assenbly in accordance with an exenpl ary enbodi nent of

the present invention. [0012] Fig. 3B is a perspective

view of a portion of an interconnect assenbly

[oRe kjudi iggszaism perspedtive vidy efondudictivecaont aiinsntervonnect assembly

accordance.with an exe odi nent. of .t he present
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of the interconnect assenbly of Fig. 3B. [0014] Fig.

D1l RigsiRles aneespeafvetvizter garportom of fn inteecamte pssemhboncluding a

assenbly of, Fl.g. 3B. [0015] .Fi
TRERop! sSusRit eie s Bhigeriht it ah aPeBhZ BRRSEn of the
aasanblvyntion. accor dance with an exenpl ary enbodi nent of
the present invention. [0016] Fig. 4B is a perspective

' of.. ortl on. of r1| nterc
TG e & B 0F TiePe s o A ke B Rty of i 3.
accordance with an exenplary enbodi ment of the present
@it iFig 3D[i0 i} viewgpof tEyparisonef herisfreniogbasyinely of Fig. 3B.
portion of two interconnect assenblies in accordance
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e V|em10 Det ai |
Bescoidptde cmthca‘n evihspla)ryaamhmgmw[nt)@mq pl@ﬁest Inpetient Nos
5,629, 837; 6,042,387; and 6, 890, 185, as well as U. S.
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S|ona Pat ent ['i cation Nos.
e0rHitH o8 IEndustve 0 BaBs dP Fccordanest wit E@neQXé@mlanc ghbodiment of the
conn %%% technology and are each incorporated by
PErerénce Im their entireties. [0020] In certain

exenpl ary enbodi ments of the present invention, an

i[PR1GH pBiger5Af Bra newspacHvpVisw off hgowior o e Anterconnect assemblies in

0t %%8@&&% %gplg)?ﬁ@,ﬁﬂoaﬂmﬂh@%eggﬁ%wgnmonan MLO or

ace circulrt board

(PCB) in a vertical probe card assenbly is
[0018] Fig. 5B is a side view of Fig. SA.

Detailed Description of the Drawings

[0019] U.S. Patent Nos. 5,629,837; 6,042,387; and 6,890,185, as well as U.S. Patent
Application Publication No. 2005/0159025, as well as U.S. Provisional Patent Application
Nos. 60/645,895 and 60/646,927, relate to electrical connection technology and are each

incorporated by reference in their entireties.

[0020] In certain exemplary embodiments of the present invention, an interposer for use
in providing electrical interconnection between a substrate (e.g., an MLO or MLC space
transformer) and a printed circuit board (PCB) in a vertical probe card assembly is
provided. The exemplary interposer includes an insulating sheet (e.g., a spacer substrate)

located between two interconnect assemblies. The insulating sheet has conductors (e.g.,



provi ded. The exenplary interposer includes an

i nsul ating sheet (e.g., a spacer substrate) |ocated
wheirsez1s23 WO | nt er connect assenblies. The i nsuPEL/USIP05/028240

sheet has conductors (e.g.,Pplated viasj extending from

one side of the insulating sheet to the other. Each

i nterconnect assenbly includes a |ayer of insulating

material and a plurality of conductive contacts. The

conductive contacts of each interconnect assenbly are

prateange@ soerdingt dropr ohecider eSithe antlbiymg sbeet Dot the sitbes Each

of the inter nduct i
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conducti ve such as a conductive pad gon
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Pk seafies p sersiuetbreied on dledkinf o1 B Substse- conduct ors i n the

PCB are through-holes or vias providing an array of

fongiL Ctnl a\ﬁ?e;&aﬂi@[h@ﬁ B BEmERION B Prebdnd erveritionl eheRGEh 1 4tgtshest is a
ot her. [0022] ~The basjc .aspects of the gvesent
0
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Ahe L6l duedsAaREE PEROfre lh@uMBhdIQUS GRSt ANSrdTBYf Rductive
used in conjunction wth one another or used al one.

Tornedtinns 9w e sidg eEeFLBP de st ai n advant ages over
the prior art. These advantages will be described

ZQ] NTRNGas hdpeh oHNRE pRbP GhvditidnR8E b8 kolbed iR af Aenber of
art on reviewi ng the description and draw ngs.
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various Figures ere is showmn'in Fig. a schematic
witeWhese aelvqmgw will be deascr;ﬂred@eremmi V&Bsbé rmﬂgrsta@tby thopyskilled in
ed generally by the
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includes a printed circuit board (PCB) 12, an

i[of2at sz@rnrlmto thes dewingat @hereinglike geferprceenymapls fidentify similar

Jeﬁel‘rl ﬁ'lg ﬁle Q7 19(91% &1%1‘6 I% %%141]1n iE 1 Q rs%?naﬁ@ aféW](& a pOI‘thIl ofa
ncl udes arge nber of probe pins 20 t , I nudse
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R&ERnce nurrrrgra’l 168' S rl]a%be car tsJe}n%ﬁJ 105ROEES ta?ang{éd circuit board (PCB)

12, an interposer 14, a substrate (e.g., a space transformer) 16, and a probe head 18.

[0024] The probe head 18 includes a large number of probe pins 20 that, in use of the
probe card 10, are intended to engage external pads, bumps, or other electrical contacts on
an integrated circuit device (not shown) that is to be tested. The interposer 14 and the
space transformer 16 may be held together, and secured to the PCB 12, by a retaining
collar 22, using mounting screws or other fasteners 24 as appropriate. Alignment is
provided by guides, such as dowels 26. A spacer 28 is also illustrated. It should be

understood that the present invention is not limited in application to probe cards having



an integrated circuit device (not shown) that is to be
tested. The interposer 14 and the space transforner 16
woreyelozoekel d t oget her, and secured to the PCB RCT/UB3005028240
retaining collar 22, using dounting screws or other
fasteners 24 as appropriate. Alignnment is provided by
gui des, such as dowels 26. A spacer 28 is also
illustrated. It should be understood that the present
invention is not limted in application to probe cards
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of Fig.” 1). In the depicted enbodi nent, the connection
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but are not shown) that are sufficiently spaced to permit easy external testing.

[0027] In the exemplary embodiment shown in Fig. 1, the space transformer 16 may be,
for example, an MLC substrate or an MLO substrate. In such multi-layered embodiments,
each layer may include conductive traces formed on a surface of the layer. The multiple
conductive layers are stacked into the laminate with the traces being located between the
layers. Conductive vias, in the form of metal-plated through holes passing through one or
more of the layers, may be included to comnect traces on each layer. In a simple

exemplary arrangement, each via emerging through the top layer is connected by a path of



but are not shown) that are sufficiently spaced to

permt easy external testing. [0027] In the exenplary
weredvotizesent shown in Fig. 1, the space transf oP@EUSHE5/028240

may be, for exanple, an M.C7substrate or an M.O

substrate. In such nulti-Ilayered enbodi nents, each

| ayer may include conductive traces forned on a

surface of the layer. The nmultiple conductive |ayers

are stacked into the lam nate with the traces being
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[0031] The interposer 14 illustrated in Fig. 1 includes two interconnect assemblies (i.e,
14a and 14b) separated by an insulating sheet 14c; however, alternative configurations are
contemplated. For example, referring now to Fig. 2, a portion of an exemplary probe card
is illustrated in schematic form, with various elements (e.g., the probe elements) removed
for simplicity. The exemplary probe card includes PCB 112 having contacts 112a (e.g.,
contact pads 112a, conductive traces 112a, etc.) and substrate 116 (e.g., space transformer
116) including contacts 116a (e.g., contact pads 116a, conductive traces 116a, etc.).

Providing electrical interconnection between PCB 112 and space transformer 116 is



14a and 14b) of interposer 14 may be a nulti-I|ayered
structure including an insulative sheet (e.g., an

w0 paloatseve frame or grid) and a plurality of PCT/US2005/028240
conductive contacts extendi 8g above and bel ow t he
i nsul ative sheet. [0031] The interposer 14 illustrated
in Fig. 1 includes two interconnect assenblies (i.e,
1l4a and 14b) separated by an insul ating sheet 14c;
however, alternative configurations are contenpl at ed.
MErcentaegsesmblel BY. r Infi@conbwt hRedblg.112 incdudeo b tpl@4litpbf eohductive

exenpl robe, card is. illustrated in schemati.c farm
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116a (e.g., contact pads 116a, conductive traces 116a,
éb%ﬁ). Providing el ectrical interconnection between

PCB 112 and space transfornmer 116 isinterconnect

3e@ebEYChl 3# coldit rfeCMRRE208SiBeIMsY(al 3 defGdIUHAS Rrtion 200c in
lurality of_ conductive contacts 200 supported b

FpmRsE Sepbler wous0302 B} 2 dRRpoatack P P Pracontigured to be in

seRad: Mathcodfe: TRY oPeCR 199 A Td)delo Stz fim B8 configured to be
conductive contacts 200 nmay be selectively plated (or

e [wentpftswitly cpeiastt bipa efuspaccaansioraer hihg Swaewwehies j2pé are also

léﬁéfgr@l%/ QR RdeAURSE MBlani A %stop B &nSurE ALP 1B rcdiot assembly 114 does
onducti've contacts is manipulated (e.g.,

metévarriresabeyopddesizeddevehe il 1 ustrat ed shape. [0032]

Each of conductive contacts 200 includes (a) a centra
g@m] Ptk Aea? Gt 'vﬁbxxﬁx@%ﬁﬁﬁg‘?b Wi Edhbdies ﬁg.el,smﬁ;gg@hﬁmomw
02, (b) a upper contact arm 200a configured to be in
aesemhbt 1 iaceprding tabe plesd inyentpemay b useid prayjdegesitigns plectrical

SRk BRSO Ao

drdrpasee 14 l(imclupine freo alitrgonpeci aisdmtliees] 4a ame ¢ lanin opposie siges of an

t.o ensur t, interconnect, assenbly 114 .does naqt .
GEEPE sost 3k DeRLERRLT insl B AR pa G R T o g constains,
fdegredvi@enpliaged;i dc.), 2either @bnhé dRistried RogfigdratiansS{anglvel as other
i nterconnect assenbl 4. according to the present

i°A QRS Wﬁk}mﬁ% i?%‘gyuoélt X IBY%]\%P@én? 8 PR el ectri cal

i nt erconnection between a PCB and a space transformer
doo3d] pFigh8 Adan perspevticontwad t comluative contact 300. Contact 300 includes

a central body portion 300c (i.e.; a frame 300c), two upper contact arms 300a extending
from central body portion 300c, and two lower contact arms 300b extending from central
body portion 300c. As will be explained in greater detail below, contacts such as contact
300 may be formed in a number of ways such as an additive process (e.g., a selective
plating process, for example, using photolithography) or a subtractive process (e.g.,
etching or laser processing of a conductive sheet). The process (e.g., an additive or
subtractive process) may be followed by manipulation of the upper and lower “arms” to

provide the desired shape.



I nterposer 14 (including two interconnect assenblies
14a and 14b on opposite sides of an insul ating sheet

wadwp/o2@@ependi ng on the particul ar applicati onPCBEU§2005/028240

size constraints, desired cOnpliance, etc.), either of

the illustrated configurations (as well as other

configurations within the scope of the invention) may

be selected. [0034] Fig. 3A is a perspective view of a

conductive contact 300. Contact 300 includes a centra
head¥] pbicki BR-3B06e (drioes Vlearsfdfanﬁinﬁi)@m)lecttMnﬂ:{hjpéﬁO including a

cont.act . ar xtendln cent ral
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errtehissilppesheidiQ-oner "arns” to provide the desired
shape. [ 0035] Figs. 3B-3D are various views of an
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part of insulative sheet 310 [0036] In the exenplary
dmtﬂﬁdi i ﬁ?en exapfiple,hiie progetst 300 muasn b darnked| b tcpateatioriah lithographic
C 0]
G 300 PR B PSEIEUBNNS FRUNIS) OB, A6 ey e conva
&mdy @mﬁlen @000 ofiedch pomhitciOliis I(Icamaﬂ iagune chet wm ot Ias;tectlve cell of
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Shete : /rS aggcéwggg)lgm%% olf qfe%lrmast c|>tn c%nt%&%%b) l4c of Fig 1,

[0038] In certain exemplary embodiments of the present invention, the contacts 300 are
formed directly on the insulative sheet 300. For example, the contacts may be selectively
plated on the sheet 300 after which the apertures may be formed (e.g., by laser ablation).
Another exemplary alternative would be to use a resist material to fill the apertures of the
insulating sheet 310 while the contacts 300 are being formed. After the formation of the
contacts 300, the resist material can be removed using any conventional technique know to
those skilled in the art. According to yet another exemplary alternative, the contacts 300

may be formed separately from the insulative sheet 310 as a continuous structure, and



and tip of the arns of conductive contacts according

to the present invention may be selected to provide a
walembnz@2tiegr ee of resilience and/ or contact fBCTES2005/028240

[ 0037] For exanple, the contiacts 300 may be forned by

conventional |ithographic nethods and nmay be bonded or

ot herwi se attached to the grid 50, such that the

central body portion 300c of each contact 300 is

| ocated around the rimof a respective cell of
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[0041] As is shown in Fig. 4A, adjacent contact arms (e.g., the two upper contact arms
400a) of a given conductive contact 400 are divided by a slot/aperture. Such a slot or
aperture distributes stress applied to the conductive contact (e.g., a compressive stress
applied during testing of a semiconductor wafer device). Additionally, such a slot or
aperture may be used to divide a signal transmitted through the respective conductive

contact.



sheet 410. Only a portion of interconnect assenbly 450
is illustrated in Fig. 4B. Insulative sheet 410 (e.g.,
w@2oloyiers de sheet) includes portions 410a whi BOT/ESE05/028240
only partially visible in Flig. 4B, and are provi ded
beneath central body portion 400c of each contact 400.
[ 0040] The conductive contact 400 described and
illustrated with respect to Fig. 4A has certain
benefits over other contacts such as that illustrated
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testing of a sem conductor wafer device).
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[0045] In the various exemplary embodiments of the present invention illustrated herein,

a benefit is provided in that both the conductive contact (e.g., conductive contact 400
illustrated in Figs. 4A-4B) and the insulative sheet (e.g., insulative sheet 410 illustrated in
Fig. 4B) provide resilience during probing of a semiconductor device (e.g., part of a

semiconductor wafer) by the probe card including the semiconductor device.

[0046] An exemplary process of forming interconnect assemblies according to the
present invention is now described. An insulative sheet (e.g., a polyimide sheet) may be
provided with one or both surfaces coated (e.g., by vapor deposition) with a seed layer
(e.g., a thin copper layer, for example, less than 9 microns thick). A first side of the

insulative sheet (with coated surface(s)) is selectively plated with a conductive material



contact arm 502b. Contact 502 is secured to insulative
sheet 520 which defines a plurality of apertures

wo b@soedsedugh for recei pt of a respective contBCT/US2005/028240
[0043] In the configurationizshown in Figs. 5A- 5B,
contact sets (where one contact set includes contact
500 and anot her contact set includes contact 502) are
stacked, for exanple, to provide additional resilience
and/or to provide additional height in a desired probe
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cwodtgie Centacts). by vapor deposition) with a seed |ayer
(e.g., a thin copper layer, for exanple, less than 9
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[0049] The conductive contacts may be coated (e.g., before or after the shaping process).
For example, the contact may be coated (e.g., with gold) to improve conductivity.
Likewise, all or a portion (e.g., the tips of the arms) of the conductive contacts may be

coated (e.g., coated with hard gold, palladium cobalt, etc.) to reduce tip wear.

[0050] Certain details understood by those skilled in the art have been omitted from this
brief description. For example, the selective plating of the conductive contact material
may be accomplished using a process such as photolithography or other lithographic

processes.



seed |l ayer, the second side of the insulative sheet is
sel ectively etched to expose a portion of the

w0 p@aloatseve material of the insulative sheet (BCTOUS2085/028240
polyimde material). For ex®ple, this selective
etching may expose areas of polyimde that are
substantially shaped as the apertures that w ||
ultimately be defined by the polyimde material. The
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Knnmﬂnmivﬁﬂﬁddwuctivity. Li kewi se, all or a portion

(e.g., the tips of the arnms) of the conductive
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Fig. 2) may be selected to have different thicknesses.

[0054] According to an exemplary embodiment of the present invention, the overall
thickness of the interconnect assembly (or an interposer incorporating one or more
interconnect assemblies) may be configured such that it can be substituted for an existing

pogo pin tower without redesigning the remainder of the probe card assembly.

[0055] The invention herein has been described and illustrated with respect to certain

exemplary embodiments. It should be understood by those skilled in the art that the



processes. Thus, if such a material (e.g., beryllium

copper) was selected as the material to formthe
waeomdozteeye contacts, the material woul d |i kel PCTUB2008028240

el ectrically deposited, butil4ray rather be provided as

a sheet where desired portions are renoved (e.g., by a

subtrative process such as lasering or the like).

[0052] In certain exenplary enbodi nents of the present
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WE 4 6t hBRARGE oRE] AWt L RECORRBELHASSHORBI N es/dRductive
such an event,” the spacers/shins (e.g., spacers 204

ichihtenss, othereebniiguriieps ag) comtepplateds el ect ed t o have

di fferent thicknesses. [0054] According to an

FERP! Ao AL pERA: iRfentiBE hiY BRAMesdBYE WithORspebN® conductive
overal |l thickness of the interconnect assenbly (or an

iconteatpbayéng ¢emeivr hopesiconfiguzaiiony fe.grothe cppfiugtivcorpméasis illustrated in
eqbl_ . confi gk t i .

RSTREAFIL) PR AR R R, b RS in o

tiedesitagtsi may béecleaehhndedesoéd tchpropide bedasaed! cargaw rtipl position, a

%g05§% g%e in%ention herei n has been descri bed and

PSP EIRY §it h respect to certain



exenpl ary enbodi nents. It should be understood by

those skilled in the art that theforegoing and vari ous
wotven2kanges, om ssions and additions may bePOHTS2005/028240

therein and thereto, wi thouts departing fromthe spirit

and scope of the present invention. [0056] For

exanpl e, al though various enbodi nents have been

descri bed in connection with a space transforner

(e.g., the configuration illustrated in Fig. 1

Ohgdlgdes a space transforner 16), if the spacing of

the contact pads on the integrated circuit (1C) device

being tested is sufficiently wide (e.g., in the case

Whackrclaahéd kest sockets for a packaged or partially

packaged | C device), the space transfornmer may be

omtted. In such a case, the tips of the projecting

arns gh toecozRed Usdkingly C ot plbvidals themicht eMisentR6don between

assenbl age the contact pads of the 1C device
giepgrst p apllogw? a%c\mlwwbﬁlm%@naﬁ%g@ﬁwbbﬁe@ﬁm% has

been Qﬁhﬁ@ﬁéﬁrﬂngj@ﬁﬁfah@re&“ %éhu%nzﬁﬁﬂ' on with a
rectangul ar array of apertures defined by an

i nsul aPluydits pbeidugifysceniests irowped tothe fiagiecenshicgudustive gontact
En%ﬁﬁin‘ge(a)aé 1%t 1RLi1iéht LS PG dineSvi 2%&{% FidBaut QB tgq e fréuhe bl (b) 2
not limted thereto. Wiile a réctangular grid 1s often

sdvendnssilient arm sstendiegdwayuran b svvond suapes efithebinantisett |ov<eof the

FERLGIY, 0 CHSBRL O SR GRMRSIRLAth e vy o

deswrgsbed with respect to conductive contacts having
certain shapes/configurations (e.g., the conductive
contacts illustrated in Figs. 3A and 4A), the
RnvenTheointetconimat a&émﬁlp eflclhinel ehercinffhd it resilibr® arm includes a first

P PRt Pathefis o bUTiEs coRRer PatLAATE bf DS ErBARemY

and @i kRend esilleneABY , in€lhides A AbdvBd WA bortisn Coafigieel itd contact a
1. i nt erconnect assenbly for providing electrica
PoRABPIRG TrR ‘?fghspb‘é’t%%fﬁn%qfé fritPEobgcarg aEﬁFB‘BB’ card

assenbly, the interconnect assenbly conpr|S|ng a
frame_defining a plurality of openings;

B1 ur ale {nteseonaed seemile of skimct svhesum |t ﬁ?@etwé fhe gppductive

SCI IR %dy&ﬁ'%ﬁﬁgﬁ&i 36 torb & ‘t‘é}',ilfégce( Bhrinfy Pfo‘Bﬁltg of semlconductor
resilient armextending away froma first surface of

fleaces paing thg mepbelsyrdgssembly.

4. The interconnect assembly of claim 1 wherein the frame comprises an insulative

material.

5. The interconnect assembly of claim 1 wherein the frame comprises a polyimide

material.

6. The interconnect assembly of claim 1 wherein each of the conductive contacts
includes (a) another first resilient arm extending away from the first surface of the frame

and (b) another second resilient arm extending away from the second surface of the frame.



second resilient armextending away froma second
surface of the frame, at |east one of the first

WO e®blo2@pt arm or the second resilient arm extReMUSZN05/028240
t hrough one of the pluralitt§y of openings. 2. The
I nterconnect assenbly of claim1 wherein the first
resilient armincludes a first tip portion configured
to contact a conductive region of a PCB of the probe
card assenbly, and the second resilient armincludes a
second tip portion configured to contact a conductive

egign of a ace transformer of the probe card

’ésse25W§£e%?ggﬁ%m?%Pg?E%%%%ct assenbly of claim1
wher Qispace enéfommne imhdidghefisiopiaalityiof eocoiiaatgiont @jdoaith first
configured to provide resilience during probing of
sugfe % GB?@F“@@%?%%S usi ng the probe card assenbly.
4. Therinfieieeinbesd imESIeFl el phhralitnol cohiRE®Ieveibes adjacent
frame conprises an,insulq%' material. 5. The

i v
3 fplepepie e die RIS ARCYt BRrE 23S m 1 wherein the frane

CONMPhh SASrcBmRet ¥dsBhbl® pidMid@hg BlectriBal ik ohh¥cREE BRNREL the space
assenbly of claim1l wherein each of the conductive

teegpforetrgnd e it qiigyit bersdray infqrgappeqt asspmplyripclyging (2) a frame
%&ﬁg%gﬂﬂalﬁy‘@Yogeﬁﬂﬁk,taHg@ pﬂ_‘)i r st pAkAfReE cQHautihe doh@RBE cafifled to

ther”second resilient arm extendi ng away from
thh Game costdcandrdtve sowhct inpduding(ipa first resientrameegtegding away from
i aina: Nt - .
FRBETRLY. SRR (B S RPR0 AR SRR TS e ) R spoond
stfadeaciethofiranteg at fragteonercdthd irstraesilieat pmi ot e gsicorsluiepiliont arm
boar.d i,ncl ydi rality of conductive
egﬁﬁgﬁgmgu%ﬁ%%%?ﬁg%ﬁﬁgggogﬁggggé of the printed
circuit board; and an interconnect assenbly providing
l ectrical interconnecti.on between. the space .
£ anciE PRt ARSI OB, SR Pe QoL ey includes a first
i bR HoLEdured L bdltact ianebpediivigoneads thef firgnpluedity of ogndactive
plurality of ﬁfenLngs, aqgﬂ§b) a Eluralitx of ,
resineR Y, the sqoam LreHist gt Anelules  SeqeRd fIp RAEion ggrfigured to contact a

e QReUetdnY 8f HRRERAY plublikieH BEduchYe Rgibhd. St resilient arm
ext endi ng away from

9. The probe card assembly of claim 7 further comprising another of the interconnect
assembly, wherein each of the interconnect assembly and the another interconmect
assembly are stacked such that electrical interconnection between the space transformer
and the printed circuit board is provided through both the interconnect assembly and the

another interconnect assembly.

10.  The probe card assembly of claim 9 wherein the interconnect assembly and the
another interconnect assembly are stacked such that (a) a tip portion of one of the first
resilient arm and the second resilient arm of a conductive contact of the interconnect
assembly is in contact with (b) another tip portion of one of the first resilient arm and the

second resilient arm of a conductive contact of the another interconnect assembly.



a first surface of the frame and (2) a second
resilient arm extending away froma second surface of

W b@oe@mee, at | east one of the first resili enPCHUS2005/028240
the second resilient arm exfendi ng through one of the
plurality of openings. 8 The probe card assenbly of
claim7 wherein the first resilient armincludes a
first tip portion configured to contact a respective
one of the first plurality of conductive regions and
tthe 3Sae¢pte cadiabdembly afchaih ﬁcﬂmldae somapsegpaetier pf qhe frtt¢roomnect

confjgured to con a res ive.one of th

SGPBPA PG © POt S P R Olor S THISSPRG SRy ond te
a@&ﬁmlteycdhﬁedﬂ BEIMIy fattk ﬁi@@fsed: @ﬁwpnpsmegs@aa odthebe @ﬁcet" Rebstrate
nt er connect assenbly, wherein each of the

W$¥%¢%B &Crd28€mbhi y and the another interconnect
assenbly are stacked such that electrical

|nterconnect|on bet ween the SW%CG t ransf or ner

18r i nttBE PEIF Caic Aty of gt bl aEE™ B v g o e of e s
EdiSF GRANAE thASG&RRP hdki1RRH atnh 8f ANRhMRkivé BbRAE WINBE interconnect
assenbly, 10. The probe card assenbly of claim9
ajeEbi i theontast aritom rerduches By A Oh éheaﬂﬁﬁoﬁléer sides of the
PBICAHINGS LanBBSE BB porifmCorSRCHC e Stt6Nrekilidht 4 arfl s Psecond
portion of "one of the first resilient armand the
rewlish drm of ia| dopdictise semiict of hsrapgther kcreRed esscablt fign contact
f ot k @BSkebie LBbuAROL her
&M1§&%8@ﬁ§%§ one o%h&ﬁf]%v&ggﬁrgsf¥?en? arm and the
second resilient armof a conductive contact of the
not t er conne I C :
ccertr yr SERPRESY GRHEY ity Mo @R Gyoryg contacs
drb&th @omﬁ@méd wggevitié msmnmbeaimpgpmblrguﬁebmabeducm@iﬁe‘m using
ﬁach of the |§§erconnect assenbly and the anot her
APRPEGHNaEPMEYsenmbl y are di sposed on opposite sides
of the spacer substrate wthin the probe card
W]ZE lﬁ p(%]éZ%Hil' Q%e%BObe g%fd7 & gr%gjfb t|h¥ ﬁgagl}ecéogqpnses an insulative
&ﬁﬁﬁﬂjent arm and the second resilient armof a
conductive contact of the interconnect assenbly is in
contact with a conductive region on one of the
2PPOSLE q)rc%ed@a?d %sefn‘BEI §fu@§ﬁnr @tvﬁle?eri‘lg tHeDrarR® @Bllﬂﬁlﬁseﬁ laPpolyimide
portlon of one of the first resilient arm and
wategld resilient arn1of a conductive contact of the
anot her interconnect assenbly is in contact

16.  The probe card assembly of claim 7 wherein each of the conductive contacts
includes (a) another first resilient arm extending away from the first surface of the frame

and (b) another second resilient arm extending away from the second surface of the frame.

17.  An interposer for providing electrical interconnection between elements of a probe
card assembly, the interposer comprising:

a first interconnect assembly, the first interconnect assembly including (1) a first
frame defining a plurality of first openings; and (2) a plurality of first conductive contacts

coupled to the first frame, each first conductive contact including (a) a first resilient arm



with a conductive region on the other of the opposite

sides of the substrate. 13. The probe card assenbly of
w@b@smros2wherein the frame and the conducti ve PONUSIINS028240

are both configured to prouwde resilience during

probi ng of sem conductor devices using the probe card

assenbly. 14. The probe card assenbly of claim?7

wherein the franme conprises an insulative material.

15. The probe card assenbly of claim7 wherein the

ckteadiB e@nPitioges fastpolrficeroflenfastefiimt and §b) Tsecopd abalient arm

SBh e PSP T 06T 1S Dy G g e e sitin
afi@ i thi edtbndfepiliextaen i tg Asweynducina dohectlexteatiing trbeghene b the
th%,fégnetand.gb) not her second resilient arm

pE%RlER : ¥ t he second surface of the frame.

17.  ABedohd aftReSRECt Rfenbly iekebehdahiebiineeBhssembly including (1) a

i nterconnection between elenents of a prqobe card.
second sy, delming AtRIBER e oSt PRTHES: iy &S st fkslity of sccond
coihuBhFORBREds 2oFREP 1Y, tht NRcdrldr Hhmé, NERKCORIBET tcodhiBevEd loyntact

including (1) a first frame defining_ a plurality of
inqlyding @pe HiEsh @@}h@g‘h@m}( %tenglrﬂ ajRR |ﬁi0frye9 Byst ?qrf%g@ of th% second frame

aﬁ? pglécsgéo\ﬁg rERAMNRGHS G RUIR 82l Brohl B s bk Bdurfat ABhe SR6MY frame,

t conductive contact 1 ncluding (ag a first

at bast|one nf therfirebeesilienit agn anly seqopdresiliont am of fhe srcand ponductive
bRGoel fofbing FRNRARAL of ) pRrFBFARELLE ShiniBR! arm
céx?%ﬁéﬁnﬁn%may Prpn?a sgcgngfsurfacebofﬁghe first

fr anehemin beemtiudive weth tih@rdvidedt batwedn| cerraspendingopaitshef first
second resi|i I f C i1V

c&%&fugﬁ‘gﬁ %ogrﬁ c%rogﬂféeh ﬁgsﬂ%n?%gén?ﬁcé a%)s{e%?ﬂgl al(?ltrd?/sggo Gl fci%rrlci’:l).:?:ﬂ(i@g&ntacts of
tpenorddatercamibcbassaatdnd | nt er connect assenbly, the

second i nterconnect assenbly including (1) a second

frame defining a plurality of second openings; and (2)

& pl ghalitérposef oSasiaNty feheuoiptidng o Bfsaatsbamtpdigmstdobetween
t he second frane,_ each _second. conductive nt act

e EIsteHgTpos} TPy S0 T SFOP LIRS T ER g avay
froma first surface of the second frame and (b) a

second resilient armextending away fron1? second s
Yur f dde imgrresseokdeBnly Vhese (@) (T dRoOT RSt GRC PHE® fifs wpliont
FrS Sl g tecBfdeBtiieht BmSEFGRN Brst BStiduétBRtconfabd & thé Migst interconnect
second conductive

assembly is in contact with a conductive region on one of two opposite sides of the spacer
substrate and (b) a second tip portion of one of the first resilient arm and the second
resilient arm of the second conductive contact of the second interconnect assembly is in
contact with a conductive region on the other of the two opposite sides of the spacer

substrate.

20.  The interposer of claim 17 wherein the first interconnect assembly and the second
interconnect assembly are stacked such that (a) a first tip portion of one of the first
resilient arm and the second resilient arm of the first conductive contact of the first

interconnect assembly is in contact with (b) a second tip portion of one of the first resilient



contact extending through one of the plurality of
second openi ngs, wherein a conductive path is provided
whedsezs2Tor respondi ng pairs of first conduct i RET/US2005/028240
contacts of the first intentonnect assenbly and second
conductive contacts of the second interconnect
assenbly. 18. The interposer of claim17 further
conprising a spacer substrate disposed between the
first interconnect assenbly and the second
armt &dc trenescendasesdrent prm 19, thfwecindt emmdosiore ofntask aif nthd &econd
. ' first tip portion of one of the first
lrggﬁﬁkgﬁ%§%$ﬁ¥and the second resilient armof the
first conductive contact of the first interconnect
assenbly is in contact with a conductive region on one
of two opposite sides of the spacer substrate and (b)
a second tip portion of one of the first resilient arm
and the second resilient armof the second conductive
contact of the second interconnect assenbly is in
contact with a conductive region on the other of the
two opposite sides of the spacer substrate. 20. The
i nterposer of claim17 wherein the first interconnect
assenbly and the second interconnect assenbly are
stacked such that (a) a first tip portion of one of
the first resilient armand the second resilient arm
of the first conductive contact of the first
i nterconnect assenbly is in contact with (b) a second
tip portion of one of the first resilientarmand the
second resilient armof the second conductive contact
of the second interconnect assenbly.



