CONTACT FOR USE I N TESTI NG | NTEGRATED CIRCU TS Cross-Reference to Rel ated

Applications This is a regular application filed under 35 U S.C. 111(a) 5
claimng priority, under 35 U S.C. 119(e) (1), of provisional application
Serial No. 60/747,031 previously filed May 11, 2006 under 35 U S.C

111(b). Technical Field 10 The present invention deals broadly with testers

for evaluating integrated circuit _devices and structure for mating |eads
of the integrated CORTACE EOR DSF IN TrSTInG InFrcsivED crredhde, "y o i fat
interfaces with the tester. More narrowy, however, it deals with contacts
positioned in an 15 array for electrically connecting the integrated circuit
|l eads with their corresponding | oad board pads and providing structure for
efficiently transmttingCrests-RedralenceAtosBediatied Appdd caft it i nvention is
a particular contact to be wused in such an array in order to nmaintain
i npedance aThas 26 deskenedarewelpl iBatkgmofideaf united Beeritiort | i dgideed
circuit tester devices have long been used in industry to test and eval uate
the qualjtycohiihagdeyiceibej ngnd@b 3%91.e3.C.Si§gnab (ehteyri vy psoviofiaalr se,
an inportant 1

application Serial No. 60/747,031 previously filed May 11,

2006 under 35 U.S.C. § 111 (b).

( : Technical Field

10 The present invention deals bfoadly with testers for
evaluating integrated circuit devices and structure for mating
leads of the integrated circuit device to corresponding pads
of a load board that interfaces with the tester. More
narrowly, however, it deals with contacts positioned in an

15 array for electrically connecting the integrated circuit leads
with their corresponding load board pads and providing

structure for efficiently transmitting test signals. A

i

specific focus of the invention is a particular contact to be

used in such an array in order to maintain impedance at a

20 desired level.

Background of the Invention

Integrated circuit tester devices have long been used in
industry to test and evaluate the quality of the device being

25 tested. Signal integrity is, of course, an important
1



consideration in conducting testing. It is also desirable to maintain
i npedance through a conducting portion of a contact interconnecting the
integrated circuit lead to its corresponding |oad board pad at a particul ar
desired level. 5 For exanple, in the case of testing of many types of
devices, 50 ohns is a desired level. The inpedance that is achieved is a
function of a nunber .of factors. These incl.ude | ength _qf conductiqn path,
mmrerial (COPSMAPERCIAE dnGQetvE 100 SECLtE9 s Tinde 206 SRS PRSI Bent
invention is a contagt which inproves the testing function beyond what is
achi eved vi TRIBERSP ABREAERSS TPECiERed CRPGUESHSRIBPEEIGR e TISIHAES of
the prior art and overcones problens extant therein. 15 Summary of the
| nvent i on TREBLEACEAPESH PG a Ebﬁtaéﬂ@ﬁﬁ?ﬁF%%an§léc§&§ce Wafeh SepardtSes a
| ead of an integrated circuit to be tested by a tester apparatus and a pad
of a | oad beardesprasiag dgad thpanheradstdera PREtésHLast degdresy 1vali-des
el ectrical 20 communi cati on between the integrated circuit |ead and the | oad
board pdd. Fhe esamade,i mol tHescasei afutast g | abimanwiixrehast dppesistel y
facing sides and a profile which includes a first end engageable by the
| ead of theSiOnbégsatied acidesiired Tesrelprofile al so has a second end which is
in engagenent with a

The impedance that is achieved is a function of a number

of factors. These include length of conduction path, material

{ of which the conductive structure is made, etc.
10 The present invention is a contact which improves the
testing function beyond what is achieved with other contacts.
It takes into consideration the dictates of the prior art and

overcomes problems extant therein.

15 Summary of the Invention

The invention is a contact which spans a space which

separates a lead of an integrated circuit to be tested by a

ﬂ‘ tester apparatus and a pad of a load board interfacing with
the tester. The contact thereby ©provides electrical

20 communication between the integrated circuit lead and the load
board pad. The contact includes an insulating lamina which has
cppositely facing sides and a profile which includes a first

end engageable by the lead of the integrated circuit. The

profile also has a second end which is in engagement with a

25 pad of the load board. A conductive lamina overlies at least a
2



25 pad of the |oad board. A conductive |amna overlies at least a 2 portion
of the insulating |lamna. The conductive lamna also extends fromthe first
end of the insulating lamna to the second end thereof. The thickness of
the conductive lamna is expanded at the first and second ends of the
insulating S |lamna. Consequently, a first end of the conductive lamna is
more effectively engaged by the lead of the integrated circuit, and_a
second end BPrthencefidubei vasvastiag pesinaat dhet kondysd iyearl@mimgy @1so
effectively engages the pad of the load board. 10 In one enbodi nent of the
i nvention, ekteodaddewmeeanfhast cengr cdedhe finsulatre hhnghai Soafpei ed
to one side of the insulating lamna. This first conductive trace extends
from the fiesbndndndfthheephAsulhei tigitclamesa oD tiltes cwobnet e . lafhirng is
enbodi nent al so includes a second conductive trace which 15 overlies at

| east a parexphntlbd cdtherthsl déiostt hend nsekahdngendanmofa ene dlrssw lexttiewds
fromthe first end to the second end of that lamna. In a preferred

enbodi ment , 1ahénki.r sbnasdueselondacondsicténve ¢ f acles exidnet bey drahitrize ifsi r St
end of the insulating |am na and include nmeans, extending fromthe 20

conductive mbaeeSeffOft CUblyNdehddga@h Wxi decbuikddupoen the il refteldhe
integrated circuit which engages the contact.
circuit, and a second end of the conductive lamina, proximate
the load board, more effectively engages the pad of the load

{ board.

10 In one embodiment of the invention, the conductive lamina
comprises a first trace which is applied to one side of the
insulating lamina. This first conductive trace extends from
the first end of the insulating lamina to its second end. This
embodiment alsc includes a second conductive trace which

15 overlies at least a part of the other side of the insulating
lamina and also extends from the first end to the second end
of that lamina. In a preferred embodiment, the first and
second conductive traces extend beyond the first end of the
insulating lamina and include means, extending from the

20 conductive traces, for cutting through oxide build-up on the
lead of the integrated circuit which engages the contact.
Typically, tin oxide will build up on the surface of the
integrated circuit device lead.

The means for cutting through an oxide build-up, it is

25 intended, would include an elongated blade edge. Such a blade
3



Typically, tin oxide wll build up on the surface of the integrated circuit

device |l ead. The neans for cutting through an oxide buil d-up,
i nt ended, woul d include an el ongated bl ade edge. Such a bl ade
extend from each conductive trace at its first or upper end.
envi si oned construction, these bl ade edges would extend gene
to one another. Simlarly, they would, in turn, be generally

it is 25
3 edge woul d
I n one
rally parallel
parallel to a

pl ane defi nedgk hypuadsextaae diroiheachnicaciducBdcauseaefe iat anded ialsastoaneri c

nounting of the contact, the bl ade edges, when engaged by a

| ead of an

integrated gbpeti ndWodhnd offevernhiikganey iddnat rdictaeln,onhefsd ha ddy eafgetshe
bl ade edges when they are not ( engaged by an integrated circuit. 10 It

wi Il be undgobgtaodithaid t §enepatugt pueahaginas osnet hasesesan
sandwi ched between lateral insulating |ayers or together, sa

daenigidrher,
ndwi ch an

insul ating kayer wBaiweennt WarnGORdUGEAY Bal B PALa1 IE BHELIH1Ln< ANSieet | on

woul d, of course, depend upon the application of the tester,

whet her the 15

housi ng in p@i Gh stihe 2elastronRly GoIRuM NG tde FONLAUL MRS « BEGUMRiighed

were netall

, etc. Certain enbodinments of the invention can provide for

redundant cqntagting.SUGh asaNseR! oY 0 £88bLEGLEIUGHLAN diYaged by a

lead of an integrated circuit, would move linearly in a

direction of the lay of the blade edges when they are not

( engaged by an integrated circuit.
10 It will be understood that the conductive

traces can be either sandwiched between lateral

laminae or

insulating

layers or together, sandwich an insulating layer between two

conductive laminae. The specific construction

would, of

course, depend upon the application of the tester, whether the

15 housing in which the elastomeric mounting of the contact was

accomplished were metallic, etc.

Certain embodiments of the invention can p

rovide for

(M redundant contacting. Such a concept could enable reduction in

size of components to support pitch lower than 0.

5 mm. With

20 use of a ceramic insulating material, the effects E-field

radiating could be greatly reduced or eliminated.

It is envisioned that the insulating lamina would be made

of a ceramic material. It has been found that such

a material

tends to be the best of a number of choices to serve such a

25 purpose.



si ze of conponents to support pitch ower than 0.5 mMm Wth 20 use of a
ceramc insulating material, the effects E-field radiating could be greatly
reduced or elimnated. It is envisioned that the insulating | am na would be
made of a ceramc material. It has been found that such a material tends
to be the best of a nunber of choices to serve such a 25 purpose. 4 The
present invention is thus an inproved contact for use in integrated circuit
testing. Mre spddief Peepeatuipyeahdon aty dmugyea dpgioved convael 69 thase
features will beconme apparent with reference to the DETAI LED DESCRI PTI ON OF
THE 5 | NVENERONinappeated oligiowitantesttoppatipineg shew fgcf ifgatagses Biricef
Description of the Drawings FIG 1 is a side elevational view of a portion
of a set ofadvamtactess | obagtoedance widwn dlie ghraesenfeanveasi o ldpdmuone 10
a space between, and interconnecting, corresponding | eads of an integrated
circuit deviappaarthtcoti€ispoadengnpadz coftise | DETAIDERIr OEBIRER TIONefFacHE W t h
a tester; FIG 2 is a perspective view of the portion illustrated in FIG

1; 15 FI& 3InwnroNje flrddOnalaMhevard £ @i i i @rdfew i gpnt spirdayi ng
conductive trace material plated on a side of

Brief Description of the Drawings

FIG. 1 is a side elevational view of a portion of a set
( of contacts in accordance with the present invention spanning

10 a space between, and interconnecting, corresponding leads of
an integrated circuit device and corresponding pads of a load
board which interfaces with a tester;

FIG. 2 is a perspective view of the portion illustrated
in FIG. 1;

15 FIG. 3 is a side elevational view of a ceramic lamina
contact having conductive trace material plated on a side of
the contact;

(\ FIG. 4 is a perspective view of a further embodiment of
the invention illustrating a ceramic contact array wherein a

20 controlled impedance trace 1is sandwiched between two
nonconductive lavyers;

FIG. 5 is a view similar to FIG. 4 but illustrating full
pad interface;
FIG. 6 is a view similar to FIG. 1 illustrating the

25 second embodiment of the invention;
5



the contact; FIG 4 is a perspective view of a further enbodi nent of the

invention illustrating a ceram c contact array wherein a 20 controlled

i npedance trace i s sandwi ched between two nonconductive layers; FIG 5 is a
viewsimlar to FIG 4 but illustrating full pad interface; FIG 6 is a
viewsimlar to FIG 1 illustrating the 25 second enbodi nent of the
invention; 5 FIG_Z7 is_an elevatiognal view_.illustrating a third contact
enbodi ment i nt er dorttrect’i n§St R | RLEYPELEAALI retRY 1SR i Poad bighr d
pad;, FIG 8 is a viewsimlar to FIG 2 illustrating a contact 5 including

an attached YATH S OL3MEORe ARt CRRANTR @ 108 |tdhey WITRITALOFA LRI viedd of
the contact of FIG 8. Detail ed Description of the Invention 10 Referring
now to the dEhithe fiQAd d0af@rdd |ike reference nunerals denote |ike
el ements throughout the several views, FIG 2 illustrates a contact array
10 for use in a tEEH}. Sdekeét viswchiamhlarrag BIG endlicyliung medringc s coRta et
accordance wth the present invention uses substantially cylindrical

5 1including an attached decoupling component; and

FIG. 9 is a side elevational view of the contact of FIG.

( Detailed Description of the Invention

10 Referring now to the drawing figures wherein like
reference numerals denote like elements throughout the several
views, FIG. 2 illustrates a contact array 10 for use in a test
socket. Such an array 10 employing contacts 12 in accordance
with the present invention uses substantially cylindrical

15 elastomers 14, 16 to mount the contacts 12 to a housing 18.
The housing 18, in turn, enables contacts to span the distance
between leads 20 of an integrated circuit device 22 to be
tested, when the device is in an appropriate location, and
pads 24 on a lcad board 26 which interfaces with the tester

20 apparatus (not shown}). FIG. 2 illustrates a segment of a test
socket mounting four contact elements. It will be understood,
of course, that this number is not exclusive. In fact, the
typical integrated circuit will dictate the employment of
considerably more contacts so that at least one contact will

25 Dbe present to provide electrical signal transmission between
6



15 el astoners 14, 16 to nount the contacts 12 to a housing 18. The housing
18, in turn, enables contacts to span the distance between |eads 20 of an
integrated circuit device 22 to be tested, when the device is in an
appropriate |location, and pads 24 on a | oad board 26 which interfaces with
the tester 20 apparatus (not shown). FIG 2 illustrates a segnent of a test
socket mounting four contact elenents. It w |l be ynderstood, . of course,
that this nd%%éb ggaﬁofﬂ%xe udiffe. TPREFERESA t e T hi ARV TR eglatdtf citeui t
will dictate the enpl ogynment of = considerably nore contacts so that at | east
one cont act %ﬁ??e%éghﬂgéﬁe%%%@ B RAde? et ectrical signal transnission

between 6 each lead 20 of the integrated circuit device 22 and its
correspondi ng | oath®HoaPRtpeE 28C Fhévesmaphee 48t FilG-ust riat edh oW H G mMores
shown in nore detail in FIG 1. Each contact 12 is provided with an 5
i nsul ating |dgk&el 280 TREC-anl na Bach | songagt hdg algormnrstided t wasd 3an
applied to each of opposite sides thereof. Atrace 30 is applied in an
overlyi n§ relrsuAship tagiata [28asffhe paminan28ofin Heuimsas iangonduichaves
and extends froma first end 32 of ( the insulating lamna 28 to a second
end 34 ther eofacdI3B @pplikd Itlousbeht e appoatee 30idds cthegedr.aldl yraaked0t he
formof a band 36 applied to a ceramc insulating |lamna so that, when
is applied in an overlying relationship to at least a portion
of the insulating lamina 28 and extends from a first end 32 of
(. the insulating lamina 28 to a second end 34 thereof. FIG. 3
10 illustrates a trace 30 which generally takes the form of a
band 36 applied to a ceramic insulating lamina so that, when
an integrated circuit 22 is engaged with upper ends of the
contacts 12 comprising the array 10, an electrical path will
be provided between each integrated circuit lead 20 and the
15 corresponding load board pad 24. Such a band 36 can be of any
width or length to match impedance of the device I/0. Its
width can also vary to generate stubs (not shown) that could
(\ optimally match device I/0 to a certain impedance or represent
an inductive or capacitive element.
20 It will be understood that a symmetrical trace 30 would
be applied to the other side of the contact insulating lamina
28 also. Symmetry of the traces 30 will afford a substantially
identical redundancy.

As seen in FIG. 1, the point of engagement of the contact

25 with the lead 20 of the integrated circuit 22 is conductive.
7



an integrated circuit 22 is engaged with upper ends of the contacts 12
conprising the array 10, an electrical path will be provided between each
integrated circuit lead 20 and the 15 correspondi ng | oad board pad 24. Such
a band 36 can be of any wdth or length to match i npedance of the device
/O Its wdth can also vary to generate stubs (not shown) that could

optimally .ch .devi ce 2_éssoto certain i npedance or represent. an .inductive
or capaci ti v Biiéhent . : 7t vﬂ'ra]r]tu ter%%%g?rbkcﬂ]crtfﬂaé SR g r e e 30
woul d be appl] to the. other side of the contact insulating banina 28
al so. Symmet @ife "eVARas a3 AF | SWPT AR LR Subasa At ¢S FEENEREAMLC
redundancy. As seen in FIG 1, the point of engagenent of the contact 25
with the | edds2dasinghdaminagr st efs cir EeF LD Signadmawddilybe tYaRFF Ry,
FIG 1 illustrates contact 12 with the |oad board pad 24 as having a width
subst ant i al IBPEeGY eblfe asopf@cterkhi én s 8 B i peManPABN2E .. Agadestie
signals will be transmtted through the contact 12 in an efficient manner.
Agai n, the Syt yosf thre traces 380 ornoppedsikisi gdslest ¢he tdgnesame
contact insulating lamna 28 will provide substantially the sane response
i rrespectiveaftaitgnaisyathsng ssavanpah. wild oy isle cerasti antmea ey aihe
sel ected and the materi al
same respcnse irrespective of signal transmission path.
The type of ceramic material selected and the material
( and geometry of the traces 30 are chosen in order to achieve a
10 desired impedance. In a particular application, an impedance
of 50 chms is desirable. The shape and route of the traces 30
can be varied, as necessary, to achieve the impedance desired.
Further, a decoupling component 38 could be mcunted on the
contact trace 30 to create a smart contact which would allow
15 for production testing mimicking real-world applications.
Further, the relative location of the traces 30 on the
insulating lamina 28 would facilitate the accommodation of
smaller pitch devices. Thus, the particular shape, size and
orientation of traces 30 are factcrs toc be considered in
20 creating the contacts 12,
FIGS. 4 and 5 illustrate, in different degrees of pad
interfacing, a second contact embodiment array. Mounting of
each contact 12 is similar to that employed in mounting the

embodiment previously discussed. FIG. 4 is a view illustrating

25 a recessed pad construction. FIG. 5 is a view illustrating
8



and geonetry of the traces 30 are chosen in order to achieve a 10 desired
i npedance. In a particular application, an inpedance of 50 ohns is
desirable. The shape and route of the traces 30 can be varied, as
necessary, to achieve the inpedance desired. Further, a decoupling
conponent 38 could be nmounted on the contact trace 30 to create a smart
contact whic uld allow 15 for_ production testi m m cki ng real -wor] d
appl i cati ons&ﬂgm%éﬂtﬁ T%i a@?p%mr%‘b%% i%e’ofoqr}ﬁeer‘ﬁ%%'ess S‘bﬁmfh%ﬂy
insulating lamna 28 would facilitate the acconnodation of L spaller pitch
devi ces. Thid'® (AT i CURANSHepet L ister el W ittt i brd®? ¢races 30 are
factors to be considered in 20 creating the contacts 12. FIGS. 4 and 5
illustrate, in difffereht1UbyPedtef paderifferfadiondact Ssecontheomthckhe
enbodi nent array. Munting of each contact 12 is simlar to that enployed
i N nount i ng AEVEHERI WEFES pPRvidudnyedisgusSedheriagntagts 2 vi Bpt is,

illustrating 25 a recessed pad construction. FIG 5 is a viewillustrating
8 full pad itlter tagse Cdspohahesadly, otherad seln sihst agonglelofp iRe Wik as
conponents illustrated in FIGS. 1 and 2. FIG 6 illustrates a series of

contacts 12 nwmgrcgidudtieoe demdoeti ¥8, t £ @Ces30dwischimeerther condukeivent aate 12.
That is, 5 the trace is laterally central in the contact 12 with

30 therebetween. At ends of the traces 30, however, engagement
portions 42, 44, extending generally normal to a plane defined
( by the internal trace 30, is provided. One transverse portion
10 42 is engaged by the lead 20 of the integrated circuit device
22, and another transverse portion 44 engages a corresponding
load board pad 24. Such a contact construction offers
variation in design in view of desired impedance, facilitation
of good inter-engagement and significant signal transmission.
15 The conductive portion of a contact so constructed 1is
physically separated farther from an adjacent contact’s
conductive portion, This results in improved crosstalk
Q, performance. The “I-beam” construction is structurally strong
and will result in enhanced mechanical performance. The top
20 and bottom portions 42, 44 can be recessed from edges to
accommodate recessed device I/0 leads 20 and result in the

contact being able to be incorporated into a totally metal

housing for improved thermal and ground inductance.



nonconducti ve | am nae 40, 40" sandw ching the conductive trace 30

t herebetween. At ends of the traces 30, however, engagenent portions 42,

44, extending generally normal to a plane defined ( by the internal trace
30, is provided. One transverse portion 10 42 is engaged by the | ead 20 of
the integrated circuit device 22, and another transverse portion 44 engages
a corresponding |oad board pad 24. Such a contact construction offers
variation in desifgiity vFé@Sef 8dexid el ildpeganede fee | ppaticatioh gdod

i nter-engagenent and significant signal transm ssion. 15 The conductive
portion of aeamirblcingcenpenenict 88.i Fheplppaistaiucy iseparat exdfantdgss fodm an
adj acent contact's conductive portion. This results in inproved crosstalk
per f or mance.sUthe ar -dmxpdinonstagetdigrissad rhetefmbeéfoserong and wil |
result in enhanced nmechani cal performance. The top 20 and bottom portions
42, 44 can be redEssed filimstgesed a atoornodatrebodtessedo fexi centd € | mads
20 and result in the contact being able to be incorporated into a totally
metal héusiawgdmiariagpreivend ther palesant giowsttk icwuciangemed dgmas, HKS. 8
and 9 illustrate the application of a decoupling conponent 38. The

constructi oncaithadwntrages ofis suellar esbedemeBhracesdsh6Wased FI1G. 6.
herei nbefore. FIG 7 illustrates a further enbodi nent of a contact in

That 1s, nonconductive laminae 40, 40’ sandwich a conductive

trace element 30 therebetween. In fact, however, the contact

( of FIG. 7 is a hybrid of the contacts of FIG. 1 and FIG. 6.

10 That is so because a central core 46 is provided from a

nonconductive ceramic material. Dual traces 30, 30’ are

applied to oppositely-facing sides of the central core 46, and

the nonconductive side components 40, 40’ are overlain to

complete the contact. In this embodiment, however, means for

15 cutting through oxide build-up on the integrated circuit

device lead are provided. Such means can take the form of an

elongated blade edge 48, 48’ extending from one or both of the

conductive traces 30, 30’'. As seen best in FIG. 7, the blade-

like elements 48, 48’ extend distally with respect to the

20 traces 30, 30’ and are engaged by a lead 20 of the integrated

circuit device 22. Typically the device leads 20 are made of

matte tin. When this material is used for the leads, tin oxide

can build up and diminish the integrity of operation of the

contact transmission element. Because of the blade edges 48,

25 48’ of the traces 30, 30’, a very fine etch through the tin
10



5 accordance with the present invention. In sone degree, the contact of
FIG 7 is simlar to the contacts shown in FIG 6. That is, nonconductive
| am nae 40, 40' sandwi ch a conductive trace elenment 30 therebetween. In
fact, however, the contact of FIG 7 is a hybrid of the contacts of FIG 1
and FIG 6. 10 That is so because a central core 46 is provided froma
nonconductive.ceranﬁg mat eri al . al , traces 30, ' are agglied_to

e

3Q , :

opposi t el y- P&¢Fg ¥ QCGPT AR G r iRt i €L SAgnatnErABRRORBLRR i ki de
conponents 40, 40' are overlain to _conplete the contact. In this
enbodi nent , "REwEFeIMiBARRSfor ThS 21344 Rfi%9ehididgn °8%i BE BOFFE28Rd ot e
integrated circuit device |ead are provided. Such neans can take the form
of an el ong@Pé#sbrhaadedgbo483iusr and &irlitiglf LM dREces PBPhisd thehe
conductive traces 30, 30'. As seen best in FIG 7, the blade- |ike elenents
48, 48' ext&fyigiestdl Py tw thinespbty tyadke POrepgbed 130, o3ddegndidrhwut
engaged by a lead 20 of the integrated circuit device 22. Typically the
devi ce |radsrz@tang Wad@as tomdthee davi.caNel® tidaigd®rial is used for the
| eads, tin oxide can build up and dimnish the integrity of operation of
the contact tradgnmwislilorbel endatstBedaubet ofhehdehirage oddgees8ire25id8i of
the traces 30, 30', a very fine etch through the tin 10 oxide will occur
and t he int egriichy the dilgdal etivassdBssSKBN @rél applied to the tin oxide is

a function of the elastomers 14, 16 by which the contacts 12
(7 are mounted. Appropriate elastomers will be selected depending

10 upon the degree of oxidation of the integrated circuit leads
and other factors.

As will be seen, the present inventive concept includes
use of a ceramic material to form one or mocre laminae of a
transmission contact 12 with one or more conductive traces 30,

15 30’ applied to nonconductive ceramic portions. By varying the
laminar structure, the size, shape and other features of the
traces and other factors, a desired impedance level can be

L. achieved. Conductive traces and the particular construction
involved enables a contact 12 to be used with recessed pad

20 devices or, when the ceramic laminae are manipulated, with
metal housings. In consequence, the electrical match,
inductance and crosstalk are improved. The principles involved
can be applied when using a greater than air dielectric

material to plate surfaces of a contact. Again, matching

25 characteristics and greatly reduced signal propagation to
11



not be di m nished. The bl ade edge size can be increased or the radius
changed to adjust and control the forces applied to the device I/Oto
mninmally break through tin oxides without 5 creating danage to the device
/O leads 20. It will be understood that the degree of pressure with which
t he bl ade edges 48, 48' are applied to the tin oxide is a function of the
el astoners which the contacts 12 are noun riate

ol ast omer s wtiflﬁrbE%EPsEﬁeand%%rW@l% GRoHE HagLeEe ol PORPUERT ROt ¢ he
integrated circuit aﬂ-&‘e and ot her factors. As will be seen, the present

i nventive c&ﬁce&roisﬁ& F1lisbereducEchni ¢ material to formone or nore

| am nae of a transm ssion contact 12 with one or nore conductive traces 30,
15 30' applied t dtnottbhdR® i vedeEshaPd Fdati ohbispiagiasiy @/heln| ddHar
structure, the size, shape and other features of the traces and other
factors, a G@S‘?Ple@@Surrpééan@@ll/evlell‘t%ihré!i‘elv%chlcé\ﬁéweSCoﬁ@Wctbﬁe nadeesimand
the particular construction involved enables a contact 12 to be used with
recesseds pade2@idevi pestorplahey imenaterd of shiapee sieenamaperddld,andt h
met al housings. In consequence, the electrical match, inductance and

crosst al k areramgenesd. olie parnei plidhoutvokxededéan behapplaogd whEn tisd ng a
greater than air dielectric material to plate surfaces of a contact. Again,
mat chi ng invention. Accordingly, the scope of the invention is as

defined in the language of the appended claims.

10
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25 characteristics and greatly reduced signal propagation to 11 other

contacts in the housing structure will be inproved. That is, crosstalk wll
be reduced. It will be understood that this disclosure, in many respects,
is only illustrative. Changes may be made in 5 details, particularly in

matters ofhathape.clsiiagsad maderial, and arrangenent of parts w thout exceeding
the scope of the invention. Accordingly, the scope of the invention is as

defined ijn the | anguage QbahbkerdPrended-£! adiBradfngC A2aVWiak 'p%'cFJ:LQh%d

1. A contact spannlng a space séparatiing, and for prOV|d|ng el"ectri cal

communi cation Retueen,, a, | & talf na”ge@ ledrated EES“'&f 11[;:: %Setirda[er

tester appara us %and & pa Board i Atert aci ng Whi
apparatus,, said contact conpr|5|n an insulating | am na haV|ggiopp05|tely

faci ng inﬁf%%Rit%i?ﬁCﬁ??%e@nEYuﬂlE@SEGFlPEPaEﬁHu?oPnﬂlécﬂif to a

| ead of an integrated circuit and a second end for placing adjacent to a
pad of tHwdwhd ipégrd.acing with the tester apparatus, said contact

comprising:

- an insulating lamina having oppositely facing sides and
a profile including a first end for placing adjacent
to a lead of an integrated circuit and a second end
for placing adjacent tc a pad of the load board;

- a conductive lamina overlying at least a portion of
said insulating lamina and extending from at least
said first end of said insulating lamina to at least
gsaid second end thereof,

- said conductive lamina having an expanded thickness at
said first and second ends of said insulating lamina
and

- allowing the expanded first and second ends of said
conductive lamina to firmly engage the lead of an
integrated circuit and the pad of the load board,

respectively.

2. A contact spanning a space separating, and for providing

electrical communication between, a lead of an integrated

-13-



a conductive lamna overlying at | east a portion of said insulating |am na
and extending fromat least said first end of said insulating lamna to at
| east said second end thereof, said conductive | am na having an expanded

thickness. at .said first an econd ends of said insulating lLanina ,an
1| owt oSt PEUBEDEHABE FEFCEohi Shcit S P RA A SR IRV EE | Anf RSt o
firmy engage the lead of an integrated circuit and the pad of the |oad
board, Peapdctineeyfaging cehtBcttRpafifisiea Hprecatersar afifiq SABLRGE
providing electrical comunication between, a |lead of an integrated -13
circuit tompeitsésged by a tester apparatus and a pad of a |oad board
interfacing wwth the tester apparatus, said contact conprising: - an

i nsul ating | ani aa RaEune tapRpsidelna fiaer e sbsless atell y ar gt ohyl eibas! Being a
first end for placing adjacent to a lead of an integrated circuit and a

second end for placi j8C, 0 b Lo 8
conducti ve tracepo% gﬁ%fggl e%g&ﬁg&ﬁ %%%ﬁ%g&# a%gﬁaﬁg%glg%t gﬁé?[ﬁghhom

said first end of %%I% lead of an integrated circuit and a secocnd end

for placing adjacent to a pad of the load board;

- a first conductive trace on one side of said insulating
lamina and extending from said first end of said
insulating lamina to said second end thereof, for
contacting both the lead of the integrated circuit
and the pad of the load board; and

- a second conductive trace on the other side of said
insulating lamina and extending from said first end
of said insulating lamina to said second end
thereof, for contacting both the 1lead of the

integrated circuit and the pad of the load board.

3. A contact in accordance with Claim 2 further comprising
means, extending from at least one of said first and second
conductive traces beyond said first end of said insulating
lamina, for cutting through oxide bidild-up on the lead

engaging said contact.

4, A contact in accordance with Claim 3 wherein elastomeric

means mount said contact to a housing.
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insulating lamna to said second end thereof, for contacting both the |ead
of the integrated circuit and the pad of the | oad board; and a second

conductive trace on the other side of said insulating |am na and extendi ng
fromsaid first end of said insulating lamna to said second end thereof,
for contacting both the lead of the integrated circuit and the pad of the

| oad board.

3. A contact in accordance with Claim?2 further conprising

nmeans, extending fromat |east one of said first and second conductive

traces beyo

d said fi r,cuttin

t d.of id i | ati. | am.na, f th h
oxi de build>up of t ﬁgrnl%gg " éﬁga%géﬁrlg%s’%e gol q%bt .&nglrﬁi é*o(r)\WBSFefLH %5214 2

accordance with C.aim 3 wherein el a tqg;ric nmeans nnunt,Sfid contact to a
Et‘)‘g%c

housi ng. - 14" IRATIAE JANENR 4% dP

Vit tFE IR T R et 2

n said

insulating lamna is made of a ceramc material. 6. A contact in accordance
with Claim4 wherein said first end of said insulating lamna is an upper
end and said second end of said insulating lamna is a |lower end. 7. A
contact in &cordarf@tAtth 1 AFErIHeEreinl o Gl aant vheretut sahg fhesudes
an el ongated bl ade edge extending from

end of said insulating lamina is an upper end and said second

end of said insulating lamina is a lower end.

7. A contact in accordance with Claim 6 wherein said means
for cutting includes an elongated blade edge extending from

each conductive trace.

8. A contact in accordance with Claim 7 wherein said blade

edges are generally parallel.

9. A contact in accordance with Claim 8 wherein said blade
edges are generally parallel to a plane defined by said

contact.

10. A contact in accordance with Claim 9, and including an
elastomeric mounting for said contact wherein said blade
edges, when engaging a lead of an integrated circuit, move

linearly along the surface of the lead.
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each conductive trace. 8. A contact in accordance with Caim?7 wherein said
bl ade edges are generally parallel. 9. A contact in accordance with Caim38
wherein said blade edges are generally parallel to a plane defined by said
contact. 10. A contact in accordance with Claim9, and including an

el ast omerlk. nouldt i mprterctsaiidh cawcactdanker ewdtyai @lbimdel edgeseinhesaid
engaging a lead of an integrated circuit, nove linearly along the surface
of the | eashdudbidd. 1Ameaat ad banantoendantetwelh G apaii Wier ehdusat thg
conductive lamna is sandwi ched between a pair of insulating |amna. -16

lamina.
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