: @3eKFFGDH@ " | J6JTK i : s INTEGRATED CI RCUI T TEST SOCKET Background of the
Invention 2 4 0 Ct Z002 Patent 98-309 SG The present invention relates to
i nt erconnect sockets for use in holding an integrated circuit (IZQ)(]‘ppgwpge
such as a b M mmﬂlﬂlw (B&A) package, a chip scal e package (CSP) or an
| C device oﬂ”“mmm ip type, the sockets being especially suitiZ% for
carrying out "burmn~i.n" testing of such |IC packages. |ntegrated Pr-IWOHG
devi ces eac [ lurality of termnals (such as projecting 10 15

sol der ball mmmm“mmmmml' n grid-f GPBARIGATIMNSt t om surface are generally
known in the arloseua ly 1 C package sockets are used in determning the
hi gh frequency cﬂoaoc'acteri stics of such I C packages and al so i n nmaking
so-cal led burn-in tests Q{rpagATED PREK FESP¥OEXRTP! € of such an IC
package socket uses a pl pri P each containing a

spring therein. Another exanple of an |IC package socket uses a plurality of
term nals, which are stanped and shaped out of a thin nmetal sheet. The

t er m naBackgreundyofihe lpygntdon hat they may be put in contact with the

term nal s of e ' e or .t

maki ng requi r@% péksggfﬁlﬁlélgﬁ)%(%@%géfﬁ%eﬁg%%&m%ggeqﬁéu%edn&gzﬁgggﬁ %ﬁ%g?aetg% erior
ci rcui t gircudt (1Ch F@dk@gé'lﬁfchax ampll gridrran (BCAP padkage; azhiphle pabkage (CSPpsroposed
as appropriate for use in_ maki ng‘da required el ectrical connection to

nuner ousn [Cdpeiek afide brieschin tyan dorisagkets beiine espaciplly syisable for agpying @8t an

i ngul ating f.lexible fil avijng.a conductive pattern forned thereon, each
co%duct ol?‘grgﬂai ﬁég% ?tLSu %P%ﬁkagﬁﬁp. As for the I C sockets which use

spri ng- cont aiftegkatetl Rrcui€ aéiices RhéHaviRESE plagalitPolierRindls (f12R4S Prdj&tiagsur e t hat
a good el ectrical connection can be nmade relative to the correspondi ng one
of the saiderhadiskarpmgedin grg-fpamicagts bottamsivefice ere lgenarally kroverpin thgatont ai ned

bi i< EuAR G ParsPas ook ¥t AR Ay Rt b LRI Ry arlp P

nega- hel® padka@és dndedecinGaking rcalled Pagkiagesty\basice I baikages. i Dnesdxampribfl C
package test socket wilt cause a significant degree of voltage fluctuation
di@ to susk andCapdckageysorkat yeesamdurialitydf uprghicarabropins qachsopfainingaspyngan

e se B ChoBhel Db P DACck G ABCRASES U MARH T b e g5t o2

stamped and shaped out of a thin metal sheet. The terminals are so arranged that they may be

put in contact with the terminals of the IC package when put in the socket for the purpose of
making required electrical connections between the IC package and exterior circuits.

15 Still another example of an IC package socket, which is proposed as appropriate for
use in making a required electrical connection to numerous IC package pins arranged at
reduced intervals, comprises an insulating flexible film having a conductive pattern formed
thereon, each conductor ending with a metal bump.

As for the IC sockets which use spring-contained pins, each spring must be long

20 enough to assure that a good electrical connection can be made relative to the corresponding
one of the terminals of the IC package. In such sockets, the spring-contained pins each are 15
to 20 mm long, and accordingly the inductance of the probe pin is 10 nH or more. Thus,
application of signals of several hundred mega-hertz high frequency to an IC package when
contained in such an IC package test socket will cause a significant degree of voltage

25 fluctuation due to the relatively large amount of inductance. This will cause an adverse effect

on the testing of IC packages in terms of their electrical characteristics, especially in view of a



Patent’ 98-309 SG recent tendency to design | C packages to work at a reduced
vol tage. Regarding the I C socket which is of the type using stanped
termnals, there is a problem of experiencing m smatches bet vieeg(T h§?

i npedance of the | C package socket and the inpedance of the exterior
circuit. Such m smatching typically causes reflection of signals alradent
cross-tal k between adjacent ternminals. Wth reference to the ty}$3SGC
socket which uses flexible circuitry, the conductors of the conductive
pat t er nrécenntecdenky kedasignd Capackages tewdrkdit fafreduend vdlitageances i n radi al

di rections, causing uneyen distribution of inductanges and inpedances in

t he conducti&@gﬁgﬁﬁégﬁﬁg$ﬁéFEWhF%}s?hEQUE?P§ﬁgH@VEE§F9P¥%S$&&§%B§bks as I1C
package : | ch ry pg |1 C
Packagol ol SFELRY Bt Bk b AL RN AR (il MIRF r IR IC PO stk B 080,

cl ose spapgedagce bhthe edstiongrcuzadsclomisnimchigstypalik edusssisfledeonsqfisemalsaut i n
order to accommodate the test socket on a printed circuit board. Typically,
t hids i s CERssiatb brisveariadipeant tepmingdfe of a test frame to receive the |1 C package
and, in effegy, d h ! i i nd

t hese franes (igl;t lﬁ({féar(rg%én’ .t8ﬂ£/eot H‘?Rg %3‘&%%%%&?@3‘%?‘?‘%%8 L@" gﬁ%‘%@ ? {éc\{%;‘s of

t est i ng tHeleoRdGHAGPattéa \fbigedHERoN BEUAIIG eRRAd 8iTREIND distdncediniradiglr digBtions,
attribute of the invention. Summary of the Invention One object of the

pr esent chupirgreyen flistribgtipr ef/inductarces apd mpedanaes ythgrendustive patteriocket 20

havi i : ' which i |y .di st.ributed
ther ep n RetsTatE ey, G TAB R Griy PRI HOLAR ] sPHER M MEOHRSHES gea
syoph t h@ltanf@le@ kdthihdld. Y O teS@RELT baukag@f beealettAdtdrdltiiveasibRttinehglsArar e

formed on flexible circuitry in the formof a radiating or simlar pattern.
Fl exi bl errangediin ervgryudessl spgcingikbetesting lradsmaldie estareket aust banpesadut ivy, £ at
flexible circuitr "FEC') or exi_bl I reuitry (4 FERPC'). Each
conduct 8F‘Feﬁ osacacﬂn%g’%% eeﬂg ?re?tcsé) {“%/t °8§$&ﬁ’éﬁq{‘§}’§h§§8&‘j&t Glgllﬁ}ecae%&h]ﬁésr contacting a

g
sel ect edccongplished Wih tiRrusk Bah Sesofrainb o teCeiP@tHedgackapd aadOh Refecteb@edd dgal | y
conductive pad is provided at the other end of the conductor for naking a
r equi r ethedpadst Sueh e Appseachdm expensine.cand dhese framgs are lgjgec Avpiding taeset he

enSor ri SRR REEER PO HlauleleHRRES RRIRY pOB R Bdptifi i .
cont act ifortdhe attfbutt BEdhe idfentibe

Summary of the Invention

One object of the present invention is to provide an improved integrated circuit socket
20 having decreased inductance and impedance which is evenly distributed therein.
To attain this object, an IC package socket structure is designed such that a plurality of
conductors of substantially equal length are formed on flexible circuitry in the form of a
radiating or similar pattern. Flexible circuitry usually takes the form of flexible film circuitry,
flat flexible circuitry (“FFC”) or flexible printed circuitry (“FPC”). Each conductor has an
25 electrically conductive pad at one end for contacting a selected one of the terminals of the IC
package, and another electrically conductive pad is provided at the other end of the conductor
for making a required electric connection to an outer circuit.
Specifically, the invention improves upon an IC package socket having a plurality of
electrically conductive pads formed on its flexible circuitry for contacting the terminals of the

30 IC package. According to the present invention, the plurality of electrically conductive pads



30 I C package. According to the present invention, the plurality of
electrically conductive pads 2 240 CT 2002 Patent 98-309 SG are so
formed around the flexible circuitry on the front side theredf4Qfagighey
will be in one-toone corresponding relationship with the termnals_ of the

| C package when engaged together. The electrically conductive padsPdienfe
conductors of substantially the sane length radially or otherw $3&k$endi ng
therefromto forma conductor pattern, typically around the center area of
5 t he f laexsdoffoemed aound the, flexitde eirqiituy eh itteyfromt sidel there¢adriladt tiedyerillriiedabherto-
conductive pads are forped on the back side of the flexible cigrcuitry for
maki ng tORE CPIERRPRERE aaluanship Ayt e daevnainel tb%{%peﬁﬁa%whem PRAREE10BE e o

el ectrigal.l ' : i ' :
conduct atesiseFiRAHY ShEARE RISyt Ohifbh &< ftald ROORETL AR LidEr o

Wt h thicsherwisa @g@ﬁmﬂ% théréfeort @ i1 DEhd G bNSeiein) Gy diditlyeh@aidrth€ édnkeyr area of
conductive pads on 10 the front side of the flexible circuitry to the

el &ct ri dhg flgxiblesiraeitryvandrapivradity efrsldiionr] deciicallecpadictiva padseare fogmed pBant | y

reduced i n | ength n r.di.ngl i Aduy . h n tor can be
reduced.d’é;?ascg nggvdgﬁlﬁeafgeééﬁgl%i/r,gmp cf%r %Qﬁﬁ%g}%é&l}%%ﬁ%%e%{srh%gg%nﬁfg &51%?3?/0 t he sane
| engt h, egafediol fiediels Othesetdi@ 1SRN condlietit@pad onithé birk sideidinddetnaectéd ©Nke each
conductor in the conductor pattern. 15 The flexible circuitry nmay have a

gr oundi egndugjasmpattennremche froht siddyeig kordugtive braighdiolas thereofsur r oundi ng area of
the electricglly.,conductive pads on.the back sjde,thereof. Thus, the IC
dovi e socket Vit dEREHEER BRPpERm SppREng e Sleclthlh cop e po o

i nfger f exgnGent shiR df@ﬁé‘h@@ibl\é%ir@ﬁ%tté'E&Ql&h&%ll%%ﬁ&ﬁ?@byds'o‘h the@Badkdel. Such a
sheet has hol es nade therein for aligning the termnals of the |IC package

wi t h t héhespafean be sighificanthidreducadanpengéh, 20d agcordingly ftley indwetanseof cadhe cent er

f the flexible cirgu . Wth thi t . the termnals of th
C packsgateler <E fe Eadicdd, Alsp Btyaiasdoss - ot ARRROR Daf e ferpfl RGeS i ng
film susdpilend theds6RNRE sGhemdutthiveavilligigesiite®alohg eahi RBRkdiénin AN Obj ect

of the invention is to provide a socket for testing |IC packages having very
cl osel y copdustar paiertuct i ve balls and which elininates the need for a large

ot he ol act AREReR AR nBk AR ALEhohE 1 RE P EAER LG VT Bithe ="

Ci r cui t ke diRbub@ing ara R tRcelédtrical y@axdwtive pidston thy Packadidie/thedebl THuS, thenCer
conductor connected to the electricalgy conductive pad on the back side and
e

with it devige sackshis dysa likelirie be sensitiyeto elegireuaeenginterfjasencsn t he back si de.

package sockél HRgeeft aselOhE TR B et R Yook SERGRERERS RoghD® oo ey
98- 309 $eréin dopippingthe tedininadnel the IS packagdwitke thoatertiehllgconductiee padzal s. Use
maé be made of a resiljent bed h%vi nﬁ a plurality of elastoneric

pr8j ect PENEds g prample, the pRderRgea ofithg flexblsicHcwiny n Withthas @rrangpagnt) the

conduct L ye: ' : ' Gl [ ¥ e push
of the 1ERHRATGMEIC BEabflin Gl B Adtficei FbmhEE! baK o e 1n BRI BT
of a rebudibeinghceomplistadd widnmkighidegret béretibkitiveen. A hemni spheri cal pusher

may be used to push the | C package against the flexible
y An opbj ect of the invenEc)ion Is t% prov(‘?de a socket for test?ng IC packages having very

closely spaced conductive balls and which eliminates the need for a large and expensive chip
25 frame or carrier.

In an alternative embodiment, each of the electrically conductive pads on the back
side of the flexible circuitry may be connected to a coaxial cable, typically with its center
conductor connected to the electrically conductive pad on the back side and with its outer
shield connected to the grounding layer on the back side. This has the effect of reducing

30 significantly the impedance of the IC package socket and of preventing reflection of high-



circuitry. Each protruding ball of the |IC package can be evenly applied to
the respective electrically conductive pad at a right angle. O her objects,
features and advantages of the present invention will be undergtjopg ?B@from
the follow ng description of |IC sockets according to the illustrated

embodi nents of the present invention, which are shown in acconpanyPagnt
dranings: 4 2 4 0 CT 2002 Patent 98-309 SG Brief Description9%80% K6
Drawings FIG 1 is a sectional view of an I C socket according to a first
enbodi neidqueficyt Signajyr aslendssitakertweenadjab€at t@nmshedsws a typi cal conduct or
pattern fornmed on an insul tingIJ_ fil 5 FIG 3 is_an en]arged, sectional
view of a frdgifeRty b MRG0T hEGHISRS lﬁgh@wnaqaimurah%}fé&smqrmr%wctmnﬁecti on;

FIG 4 i i f f ' i '
Showi g 128 SUABLHRE R oS e RCIckRITEcBVe JaB oh B B8 ol |
5 is a dlexidlacir@irar ageniit poshvofake I déviee dgagibeifleribld decultnspdrabts g fil m

showi ng 10 the sel ected conductor on the back side of the insulating film
FIG 6 iestahlishenent ohatelingblswelestricah conpeetiukiberebetvsemi ng to a second enbodi ment

Che' 1C Sockets BRBIPATIA pisher e bt iadido S BYEE nkssle Re SIERERVe Vi e
e e e A i AL TR
electrically conductive pad at a right angle.
Other objects, features and advantages of the present invention will be understood
10 from the following description of IC sockets according to the illustrated embodiments of the

present invention, which are shown in accompanying drawings:



2.4.0 CT 2002 Detailed Description of the Preferred Enbodi ments Referring
to FIG 1, an I C package socket is shown having a socket base QELﬁW over
body 2 pivotally fixed to one end of the socket base 1, thereb?lg i ng
the cover body 2 to rotate about the pivot 3 for opening and cl osing. The
socket base 1 has a resilient bed 4, preferably formed from sili coPemr
other suitable resilient material, in its center area and a pl #%B0%§Gof
electrically conductive termnals 5 therearound. A filmlike contact nenber
or fl exBhkfDesdriptioh ¥ theeDdaetingsshown as a pl anar nmenber 6 such an FFC or an
FPC, is laid on the socket base 1. FFC and FPC nenhers are understood to be
flexible cir&ft}ipasectdonal viswrfiaad speket Recordpgier fist emppdimepeaidheer ns are

used i nger igg y herein, often referred to by the term"flexible
circuitb{%ﬁ&H n $ﬁ§%1ative apertured sheet 7 is laid on the flexible

circuitry nmembEr2 shovara @piar d@ndhdtoeattgm foamedion h Ralstigefilnhe flexibl e
circuitry 6 and the apertured sheet 7 are shown in FIG 1 and FIG 6 fixed
t 05t he sockeFlGakis an dnlargesi segtionat vigwen! adtAgmengobihe ingulating &lmdn ageleetade 9,

whi ch a%@kﬂ%ﬁigd together in this illustrated arrangenent so that the guide
8 over | TR EHEY My b e circuitry nenber 6 and the apertured sheet 7.

Typical ly thesg. Afsqinfdnk@ged Rart fewTeketradiagt ol thel imlamggm, Hdwif a
integrated circuit (1C 11 of the chip scal e package (CSP) formirs

cor r ect ssleqsedscandopted on thetfhorg sidelofi Heringudatingrfdodi ment by fitting its

peri pheral sides.in the center,recess of. the saocket se as shown in
B 1 A bELG LiSPat HAERHUIGH ROl aHo RATI Y 6 g Y Shvne

i npul at jeaecReRUCUhAt i RRhe BadkBbdePohdindhlbfing Afmapertures 7a fornmed therein
as a grid or other pattern and arranged in one-to-one correspondi ng

rel at i onshi pFlithistaesciponad vigwi of gnid@lsbeket 2cqoding ko 2 sgspediembodimenisef ther
ball's) of Hﬂe IC.Eackage 11. Wien the I C package 11 is snugly fitted in the
recess BIFSTHEEHERYt base, the protruding balls or terminals 12 of the IC

package 11 arggat isgiﬂ%‘ﬁldf%édmi@@ of gflegmtint ' "04f3he Id1sodRel @%irdiad &f Fidne;

apei -tured sheet 7. As shown in , 8 and 9, the apertured sheet 7 has
el astoreri ¢ PHoj eistanspploded petbppstive viewshpwingedligomentcehiatagteristiesuadta ahip
tegmnal s, 5 on the .socket. base 1. The flexible circuitry nenber 6 is used
iﬁgnakiW&‘%1@%FWF%&P%EEﬁ%%%?ﬁ%ﬁ%ﬂﬁg?m%%% the projecting balls 12 of the IC
package 11 apuGior areetdettctal ViewwTdugigve termnals 5 of the socket base
1. As seen fromFIGS. 2 to 5, the flexible circuitry has a plurality of
conductors extending radially or otherwise fromelectrically conductive
pads 15, which are arranged around its square center area on the front

side, and a corresponding plurality of 240Ct 2002 Patent 98-309 SG
electrically conductive pads 16 are provided on the back side. These

el ectrically conductive pads 16 on the back side of the flexible circuitry
menber 6 are connected to the conductor ends on the front side by vias,
such as illustrated conductive through holes 17, which are nmade to extend

t hrough the thickness of the flexible circuitry nmenber 6. The electrically
5 conductive pads 15 around the square center area of the nenber 6 are
arranged to oppose and be substantially aligned with the holes 7a of the
overlying insulative apertured sheet 7 in one-to-one correspondence. These
pads 15 also are aligned with and confront the protruding balls 12 of the

| C package 11. In addition, the electrically conductive pads 16 on the back
side of the flexible circuitry menber 6 are so arranged that they are
aligned for 10 engaging the electrically conductive termnals 5 of the
socket base 1 in one-to-one correspondence. The top surface of these

el ectrically conductive pads 16 al so confront the el astoneric projections
13 of the overlying apertured sheet 7. As best seen fromFIG 2, the
conductors extend radially or in any suitable pattern fromthe electrically
conductive pads 15 around the square center area to the electrically 15
conductive pads 16 in the circunference area of the flexible circuitry
menber 6. The conductor pattern 14 is designed such that all conductors may
be of substantially the same length. Wth the objective of reducing the

i nduct ance of each conductor, a ground plane 20 or ground planes may be
added to the flexible circuitry 6 to create striplines or mcrostriplines
of substantially uniformthickness. AsSseen fromFIGS. 3 to 5, the
conductor 20 pattern 14 serves to connect the electrically conductive pads
15 on the front side of the nenber 6 to the electrically conductive pads 16
on the back side thereof. Specifically, each conductor 14 is electrically
connected at one end to a respective electrically conductive pad 15 on the
front side, and at the other end to a respective electrically conductive

ol oA~ T [T B I e~ 1 I Y . N - o a N B Y T o a1 I T



provide a protection layer 18, as illustrated in FIGS. 3 and 4. Likew se,
the back surface of the nmenber 6 is coated wth copper except for the

el ectrically conductive pads 16 and surroundi ng annul ar areas 19, to

t her eby provide the ground plane |ayer 20. The ground plane, | ayer 20 is
then coated with an insulative and protective material in 7048E 2403 provi de

a 5 protection layer 21, as illustrated in FIG 5. The ground pl ane | ayer
20 preferabgiiis fornmed by evaporation or plating, and has a thickness of
10 um oRetadedDescgiption af the Prefered Einho d to be in a lattice pattern,

thereby retaj,ning th | exi Bl it f _the. nenb 6. Al terpatively, the
ground pl anekftlgﬁ/rg}g ‘ﬁ?flﬁag ng bfpg F%@ _SB?‘egﬁgﬁWﬁé‘a%g %IS%@ epﬁf%sﬁ?lll ag?}ﬂc?ocﬁ H‘ffpt ive
pol ymer pRpst ﬁi_vbﬁll%r ked keXledng of tHeGULEd: YaskO!, ARG perHiMBhe icbV &gy nasi N,
polyimi de 'resin, thernoplastic resin, epoxy resin or any other appropriate

E y n]E het iogatct:) elsiut theespieotid fod epeninlig dngrole ssveg, h’ﬁle@onknbbhieddlga;@und}imt@né 4] ayﬁr maﬁ
e formed_by eyaporating or plating, copper, and by printing with suc
an el ecPiefezhly &rwﬁgm g\l}eor&ﬂrwbér glﬁ%ieer.w&&wwrw& I &fS epRier area kA cover
body 2 - ] i : . j iyt . ' gﬂg . The
cover b g;ﬁdh? ﬁgiﬁcgﬁghgﬁ c%gh%@gg gbg&h%gsk?%%gg%u\g?'a& @n%?%%?dgéa C?(E)H the §L|2de of

t he coviéxibleditcritrywhdrelersihdenias a ppipasmembes stk apiFFQt driag FRG és id édhwhecover
body 2. The hook 25 is biased toward the |atching position with a coi
spring Swketigssn 1t KECaad &P Coperpbes ats understoad tq be flexible cyseity satentsi on, t he
cover body.2,iS t S) QSi f] i LI ng- bi hook 25
caught ]ﬁggédPhgéggﬁ% Q%hgﬁégk%%¢ﬂﬁ%ﬁgg?%{9@ﬂ$%§%§£§ﬁg§8bﬁg%gggéﬁﬁg5@ base
1, prevepiletdnt FRxay eick@sy An k@At @PRIGEd shébt PUS faild\éh &8 flekipackage 11 in
the | C package socket, first the cover body 2 is opened and raised, and the
| C packeitmitiylmembeng értagehratalymlighing apdaipagkaga. dhe flexiblsaitsuitryamandghev th its

j ecti bal di t I [ t. 28 is laid
Phe. 1 C BRBRRSte 7 #hehony B G0 nar (v o e Pefiiints R Bripeaaeisrti on.
at  whi C%ih@@ af@Y QlirreithdRiarde b SwilEH he\WebiBd tdpRtheAnGHs Fi?lqldigstniafé'a afrnfdmdri® hook

25 caug under the counter edge portion of the frame 9 of the socket base
1. Thr osgythasthe guisletSi owndies theefldxle sickuige membes 6 pud the dpertiedisheet e i nsul ati ve

t d. 7 by._th i i cal . h 3 with th jecti bal
1501 't hottebrbetat el w R b i P68 ng « nrough't e hol e 7a. of
the aperturednigefaichoiRf (12N of IR AD RERAEKIGBICHR) fofm igedifecipe | C

package 11 contact the electrically conductive pads z ~U-~r
200z Papesitiorne8ir308s HGstraipd eabddaumentddfy fittieg itk perighiesl sidecini the yententbenss 8a

maki ng reliable electrical conpections therebetween by sandw chi he 1 C
package?ﬁ@eéﬁﬂ?fhﬁeﬁe “@15§R§é§n4§ teReaan FﬁﬁﬁﬁﬁgéFV “§Wé@5h§%' nd t he
under | yé&@ft@f%&ﬂ%&%ﬁﬁﬁur | sg\é‘e‘f Y 'h'a?QPldPﬁﬁy B S;?e?tuﬂtft%"?% fErmbddihe W d6i i SUr f ace

(as seen In I nclude one of norée uprig pedestals 4a (as seen in

FIG 1 9r Gharpadegenhdiarangguantoae-to-dme appeportdingretationshép tithltise prdtrodinghe | C
ackage ... \Wen proyided,. the righ edestal s_are defjned in part b

PRt or vohlisg ity Biealy,fre chidparie POl o Pahass B “wher g isgeee LIRS >

individ : Chur, : i kng balls

2 ol e B R b0} torels Y BEIC TS, e

pr oj ect pavagol e atighddswit? adDextendehapk theneNafaes sheapeamed ghést 7wisse

m sshapened, their irregularity can be_absorbed by the resilient )

f1 exi bi shoyn iF1ERe L&} a9, dhesapsittred shegh d hap elastemeris Bivjeckigrs 1 alignedadtht i on,

the ela te%'ir%'ic%u?lrc8hcﬁ1%hb9{é§mﬁﬁls%f %{M{%g&&é{ bisght bed 4 are arranged relative

y i ve pads

to the el'ectrica conduc I n one-to-one opposing rel ationship,

t her eby per nirhé flegibleasiduitenehggtorib Gseddn Mekin tii@al benngBishshgivgan t he
projecting balls 12 and the electrically conductive pads 15 15 by appl ying

a gent | thepuejacting babls 1P of geedkanjekare 11 phd tresieapeadlyicenducpiye kremimads $ ef free to

change [,ts posture i ressin I eiLe.s0.as..to apply j.Ls pushing
force t 1et58§kezfpgie? t‘g%geeBZ’lol%wgfto? h“elf%xg) ec%%fblglyl aséel\pé%!ab%yaqu at a right
angl e. I&ﬁiu@ioﬁ’scé){té&ﬁﬁ%]ﬁédféﬁ?@i"Gﬁbl\(ﬁs@ﬁgxﬁ el&tﬁéagg%%&l@ti%‘&ac&d1"5,CWHTcﬁra?é”'C€ ar ea
of the back side of the fléxible circuitry nmenber 6 are pushed agai nst the

el ect r i eahiged aomobddtsisqaar2 Oertterandanal the froof silhyend e clortspbadieg pluvalay bhie

el astoneric projections 13 of the apertured sheet 7 when the frane 9 is
engaged with the socket base 1. The el astomeric projections 13 and the
menber 6 are flexible enough to absorb i nsufficient evenness of the

el ectrically conductive termnals 5, if any undesired irregularities exist
thereon. Thus, required electrical connections are established between the
projecting solder 25 balls 12 of the I C package 11 and the electrically
conductive termnals 5 of the socket base 1. The conductor pattern 14 of
the flexible circuitry menber 6 is conposed of conductors of substantially



2.4 0 CT Z002 Patent 98-309 SG FIGS. 6 and 7 show an | C package socket
according to the second enbodi nent, which is different fromthe first
enbodi ment primarily in that coaxial cables 29 are used in pl a§e4 BET 062

el ectrically conductive termnals or pins 5 of the first enbodi nent. The
parts of the second enbodi ment which are the same as those of the Ratengt
enbodi mrent are indicated 5 by the sane reference nuneral s whi cho830 SGed in
FIGS. 1 to 5, and descriptions of such simlar parts are omtted fromthe

descri peiceftically thiducsacsad 16 aRqioWaed on A% taEERide. Dhesklefectrically Rendiefiver
conductor 30 of each coaxial cable 29 is soldered to the electrically

conduct ipeds thewihghatioside githofexiblescirchisryonemberdhire cor@ateiddo gl agadeaiort o t he
d | 5 i.ch ircles the electricall tiye th h hol

00! The i B soRLSAT b Bhertiet P Lo SRletosS B RUE LTl 87 15, °

subst antyik ky eabhPiRroigh thSMEKEER IF ARt fidxiife @ir@ﬁmigjé %ﬁg&ﬂely r6].C ;IEQ dRbiri¢glpads 16

on the back side of the flexible circuitry ne e | C package

sofket acwbrctivepadsd Staneunddbosypiaerdsotds araiof the rgermbmcﬁ angjafranged t¢ npposs hown)

may be laid on the fraont or back side of . the [nsu] ative apertured sheet 7,
T a5 i i aebstagaly #ligngg PSR e (el {BF By BARE S Y AN YRAPER U Shd 7|
package, J@%uo&e@%ngé&gﬁ c@gi’l'ggs%gﬂt}idﬂf hbRE a%%?i{ghéli’ %ﬂh%ﬂ@@&n&orﬁ% the ground

pl ane |ayer 20 of th ac e 1nsulating filmconbine to sandw ch
t he congumtudingozlls @2 f e IChackdgetiie én additien, elyeleatieallygcontectdepads tamece and

| owering the inpedance qf the conductor pattern. so, the conduct or

bat & er neckich SR B uis Finie) BBPERD afepiBanied Ry beh e aISMidob by
prgvent | d ' bahafr: ' I : ss-t.al k. 1t will
Da®ppr Copegi o ElekORaEPoRau NG Ler kS WP oBRA BT SRR, 1 rmmber 6
may be cempéspordenby. Thotopeaurfidel afitladse electricyllycordduetivepdadn a6 atso rconfrontytharenber

havi ng e] ectrically _conduc{Live p?ds arranged at_intervals which are
di f f er eRtastomsRe PFRISAIONS 13, 8F thy pxerivag apgsturgdshegtaf. event, the resilient bed 4

pref er abl y “%%'b@gt@@é’ﬁfr&ﬁ?ﬂ%‘. 9,%??&5&&‘%0% %%&&%&Qﬁy 81‘1;1 isgmblggﬂatpe%ieSt al s

4a arranged at the sane intervals as e electrical conductive pads in
t he from the electrically conductive pads 15 around the square center area to the electrically

15 conductive pads 16 in the circumference area of the flexible circuitry member 6. The
conductor pattern 14 is designed such that all conductors may be of substantially the same
length. With the objective of reducing the inductance of each conductor, a ground plane 20
or ground planes may be added to the flexible circuitry 6 to create striplines or micro-
striplines of substantially uniform thickness. As seen from FIGS. 3 to 5, the conductor

20 pattern 14 serves to connect the electrically conductive pads 15 on the front side of the
member 6 to the electrically conductive pads 16 on the back side thereof. Specifically, each
conductor 14 is electrically connected at one end to a respective electrically conductive pad
15 on the front side, and at the other end to a respective electrically conductive pad 16 on
the back side. Each pad 16 has an electrically conductive through hole 17 which has a

25 thickness such that it extends through the flexible circuitry member. All electrically
conductive pads 16 and 16a and electrically conductive through holes 17 can be formed
simultaneously, and the electrically conductive pads 16a are formed to be connected to the
other ends of the conductors 14,

The front surface of the flexible circuitry member 6 is coated with an insulative and

30 protective material except for the electrically conductive pads 15 and 16a, in order to



repl aced flexible circuitry nmenber, thereby permtting the electrically
conductive pads 15 to be put into contact wwth the el astoneric protrusions
4a in one-to-one correspondence, as illustrated in FIG 1. Wtz rﬁl)cée
particular reference to the aligning and mating rel ationship ét 2 he 30
| C package 11 being tested and the insulative apertured sheet 7 ofPat¢ns
invention, reference is 10 2 4 0 C T 2002 Patent 98-309 SG nefe3GOSEI GS.
1, 6, 8 and 9. Apertured sheet 7 is a nenber interposed between the

par ti culpasvidéa gexéctien dyer 18)as tlhexhaiet én EIGS: Bidnd . Mekdeise,Ghavbddk sufface of
electrically conductive pads 15. It functions to assist wth proper
al i gnnefite Hempehistorated withrcoaPegxpent for thoelgetrictly qondpetiveangds lga dits
particul_a . i r IS , i gn are 5
bosi t 1 oo R Al diaffo b Beb B AdE G bR R, BRLERME o Tre 1 ¢

devi ce, phi@ 18kck DOTLMEn eResd Witk dn fl3eRtSe inCRbtcbevmarctides drder b Fiomd@rac hanged
dependi ng upon the ball grid ar rﬂ%é to be accommobdated, typically including
|

i nder t i peptedtondaydr &1 illpstwgtadHa &s 7a. This alignment function is

illustrated w.th nore parnticylari in FIGS,.8 and 9. |nportant | t he
aper tur ed shedte EPTARRR fivef P Rirbolyto fosti pe effontion PRy 1dteg

proj ect iygPRnekd o REFE iBloridis S TRI4NAYRS 20 AGryHeRbdhel 6be MANRARKE pAfisinDBEMBEN the
el ectrically conductive pads 16 on thé back side of the nenber 6 and the

conduct aetsingfg thhdlexibilgy of tht enembrealos Adteonativélys the gommdipddnedaysr 88 n9.beMbr e
specifically, when.the socket is fully assenbled he el ast.oneric

or o ect oMoty shelipes Aenealy SodtsybpoRREL Save G JSIIRSGIBE | cal | y
cqpduct inyeniRadsirksi Ridhle &, holyBRRGE:Y Sh&ARENSES MBint BFRYABsiN el &8 Qhervi as 17
| 5 agai nst the conductive interface portion of the particular termnal 5
or coaxiappropeibte sy @Beticliasia af abtdennOthienvise, aeentphsita grokndplashyer may baii t

devel t, ial.ly in th i tuati wh f t.am ts,
mevennd e SRRy rlatnt B ST ¢ BRaT LG YOh WL f Pedr B gagerrent
bet meencgmcgagﬁolg,ﬁlegpggtet.he termnals 5 or coaxial cables 29. Accordingly,

the apertured sheét 7 acts as a conpliant nmenber and provides a nmeasure of
conpl i ance omRengnihgite &IG.slo thescover bastyelhes athenfisphetiend pnsher £3 boised witbes or for

tam nat i or i al | he balls,12 which typical |y | der ed
COB Lot uPRL sRine FEEER Sl BF apnEbiSed it PREy bRy BRAR ©
under st @@ehetdd@br a9 22 WARHISTERITE Sppdsitt REHRHBRARE side\We Md @ReMBidsD. hEke been

described are illustrative of sone of the app%i cations of the principles of

t he predepk 235 hipsedtoward theNatehinguposiiodivithcaeailapsingdy. Héhavethie coner bodise
B R
t est i ng sprinkBiagddettboki25Caiight 1hdor tREEdMER dgSpdrtlon O the frag@Pof the Betke® socket
as2(S)erTbI %asheal\i ip?egvegtil?ga’glg ;cover body 2 from opening.
In putting an IC package 11 in the IC package socket, first the cover body 2 is
opened and raised, and the IC package 11 is inserted into the opening 8a of the base frame 8
with its projecting balls 12 directed downwardly, and an elastic sheet 28 is laid on the IC
package 11. The cover body 2 then is rotated to the closed position, at which the cover
25 body 2 is held with the catch portion 27 of the hook 25 caught under the counter edge
portion of the frame 9 of the socket base 1.
Through such actions, the IC package 11 is pushed against the insulative apertured
sheet 7 by the hemispherical pusher 23 with the projecting balls 12 of the IC package 11
aligned with and extending through the holes 7a of the apertured sheet 7, and then the

30 projecting balls 12 of the IC package 11 contact the electrically conductive pads 15 on the



an ext'ent of flexible circuitry supported by said base, said flexible
circuitry having a back side and a front side and a plurality of conductive
vi as extendi ng between said front side and said back side; a p ) T|Zﬂ@2 of
front side electrically conductive pads on said front side of the .,
flexible circuitry for contacting the termnals of an | C package pd&énti oned
in said socket n J assenbly, said plurality of front side el ect?3-308 §§
conductive pads being in one-to-one correspondence with the term nals of

the 1 C packages ofithedhalibls circuitat membeod, makitdtedbble gleofricahnebnvedionk circui t
paths on said flexible circuitr each said individual circuit pat h

ext endi ﬁlgerﬁb%wew wndwighingrthe pagkgee bl and the el é&qammthfeomlwgt 0 one

of said v h Li f,.back side
ol cotri S Eehdband 08 Bluly B s TN A A KlehCeq Rl Big T
for el egliffacedhs §RNMEEIG.%) oviricfudeaind o?iﬁoﬁ‘é st C?hl’p&fe@iaﬁﬂa' (B9sceamslBng.ifye
connectors, said back side electrically conductive pads bei ng connected by

saiSd comttatgadia aiatiemtin opprsitturidibe bﬁlls;iatqf @miC(mct(ag# lr. oWhersprgeided, there
flexible circuitr an, i nsul.ati erture osi tiqQne t ween
S 11 SpfiebPearinls R BRI By RS 37 PRED BT B B eied sheet
havi ng h@k@aeﬂ&eﬁﬁmamz pl acing the term nal s of the |1 C package

t heret hrough, and said oles further being aligned with said front side

electrically quxadkagmme naakéactifred Mhﬁ}haexhdiml mojcbtrimgjbalksylz shouldtbe i nt egr at ed
circuit socket o claim1, wher i

di bl h
Conduiet Rl SBinsat b ey eptmty « Evih ik profestine Saifer il d o ©

Slmr Ounﬂh@scﬁﬁ@é’ne%nﬁegﬁoxbﬁe birhwiBe BliQRigencdhelr £RBAMAL %8 Rafgorbédby 2 4 0
The 1 ntegrated circuit socket according to claim2, whéerein

sal d sod:}k@enesmsmetiﬂxhlyhiymﬂthnjdastprshp@dﬂ|an(j; thearsilientibed 4cdmxdchtlomalnd e

assenbl i and wherein ea sail, side ele trlcall nduct.i ve pad of
e 11 e IRioatet BRI AF Prineq et B6d Aare B ebiniash e coMuatRbicaty  one. of
sai d CO%&Sﬁ@JcUG@B&% 1%%?1%?1@-&6 -Bite oﬁ%@m%@el‘&ﬁ'&%hxps fHeSdtH l{khﬁftﬁ'ﬁé reir&PAaggE €d to

t he ground plane | ayer of the fl'exible circuitry . The integrated circuit
socket acwEctpmtothe neddaibetvicenfthe priogctingibdlisdizragd aher dedtticalytcopdectivapads t ed by

S E}iSd ba% § ’byaar]}gly?lggsell éfl:n?ln %(ljlsflx b ROPC ?)acqggé ﬂ a'li‘heolrll mlsﬁxewcglhpl}sﬂer 2f3ri(s) ?r%e to
change its posture in pressing the IC deice so as to apply its pushing force to the projecting
balls 12 of the IC package 11 evenly and at a right angle.

The electrically conductive pads 16 formed on the circumference area of the back
side of the flexible circuitry member 6 are pushed against the electrically conductive
20 terminals 5 of the socket base 1 via the elastomeric projections 13 of the apertured sheet 7
when the frame 9 is engaged with the socket base 1. The elastomeric projections 13 and the
member 6 are flexible enough to absorb insufficient evenness of the electrically conductive
terminals 5, if any undesired irregularities exist thereon.
Thus, required electrical connections are established between the projecting solder
25 balls 12 of the IC package 11 and the electrically conductive terminals 5 of the socket base
1. The conductor pattern 14 of the flexible circuitry member 6 is composed of conductors
of substantially the same length, each making an electrical connection of low-inductance
between each projecting ball 12 and the corresponding electrically conductive terminal 5.
The ground plane layer 20 on the back side of the member 6 has the effect of preventing

30 electromagnetic interference on the conductor pattern 14.



side electrically conductive pads of the flexible circuitry. 5. The
Integrated circuit socket according to claiml, wherein the SOC%?%&?%ﬁﬁ”b|y
i ncl udes a hemni spherical pusher to push the I C package agai nst sai

flexible circuitry. . 6. The integrated circuit socket according to claim
1, wherein said externally_ projecting conductive connectors are pfa¢mcting
conductive pin termnals. 7. The integrated circuit socket accoIgzomSGo
claiml, wherein said insulative apertured sheet further includes

el astomeric mes._esaﬁcpmmmﬁm95&a'g@so@m@c-ab@or@n$ 16 e RENRINISemtt h sai d
back side electrically conductive pads of the flexible circuitry. 13 Z 4

0 C T 20diclsis differentrirang thet fandt embasiithent pooteetly mctbat apaxigl ¢ables|2Qiane gsedher ei n
sai d insuyl ati.ye ttyred sheet further in s.el astoneri roj ecti.ons
whi ch aplef aF SR siREiGlk Soafulth srierar SR i R baT s B tarear 'y
conduct iyesep@tiSerRbodifent WEikh MeShe idnfeltistihidbe RAE $31 EnSBSERTRE indidateai ect i ons
exert pressure on a top surface of said back side conductive pads to
enllance by hiee snectferamke nomeradcwhioh awi usbd saFIGSeAtte Snadd desgnimioas bf sugh

conductive corrector s. 9. The integrated circuit socket according to claim
7, wher &inylas pags prsomided aématB%FI?ﬁﬁFlégons‘Pfég’ts,se FmhoguRStter i ¢ proj ections of
the aperture \-d ~f ' ' ' 3 | . S

el ectricall y%%E%%ﬂn\s}ﬁt%gﬁeshg%g@é&gﬁg%% 3t'ndeéd/f etaﬁllﬁ‘g?(az%{sl ga‘aﬁ?% ﬁssélog&é%dutgl to or
gr eat er thidelects @y dogdytiseithiedglbyolt B2 wherketheatise rhield 3 isBokemtlite thet hey are
positioned to thereby enhance el ectrical contact between said a top surface
of sai depaed layegds ovkich eneirnlesyhe elpeitieallyondugtive shrqughihele ddgdlement sur f ace

ofint he | ' - ' r ;
i Pegr arcaiily B RORN MR AR Beongi finfl falbuimluS e MO B0, oo,
sai d socé&gfromolgelecrically condodive tpadsBeobihy bhek/side ofithbfiseibleecifcuani bl e
circuitry nmenber supported by said base, said flexible circuitry having a
back si 8¥mberPront side and a plug ality of through hol es extendi ng between
said front si | Ide: ' : to.Si lLectrically
conductive pggglegg%sag?é&q’ fS?gi%{f agdloggn%?) tp %gé&m E}ﬁbBIim{e%@ gréﬁmgel a?&

(not shown) may be laid on the front or back side of the insulative apertured sheet 7, in a

15 manner so as to not contact the projecting balls 12 of the IC package. Thus, the grounding
layer of the apertured sheet 7 and the ground plane layer 20 of the back side of the
insulating film combine to sandwich the conductor pattern 14 therebetween, thereby raising
the capacitance and lowering the impedance of the conductor pattern. Also, the conductor
pattern may be matched with the coaxial cables in impedance, thereby preventing reflection

20 of high-frequency signals or cross-talk.

It will be appreciated that, in either embodiment, the flexible circuitry member 6
may be replaced by another film circuitry or flat planar circuitry member having electrically
conductive pads arranged at intervals which are different from those illustrated herein. In
that event, the resilient bed 4 preferably would have the elastomeric protrusions or upright

25 pedestals 4a arranged at the same intervals as the electrically conductive pads in the
replaced flexible circuitry member, thereby permitting the electrically conductive pads 15 to
be put into contact with the elastomeric protrusions 4a in one-to-one correspondence, as
illustrated in FIG 1.

With more particular reference to the aligning and mating relationship between the

30 IC package 11 being tested and the insulative apertured sheet 7 of the invention, reference is
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flexible circuitry nmenber for contacting termnals of an |IC package
positioned in said socket assenbly, said plurality of front side

el ectrically conductive pads being in one-to-one a corresponderyc,pgm gdazt he
termnals of the I C package; an insulative apertured sheet positione

bet ween said flexible circuitry menber and the |1C package, said apatenired
sheet having holes therein for placing at | east sonme of the ter%83® SGof
the I C package in registration with at | east sonme of said front side

el ectri galdkyo BIGSIUG 6] & enddRda perturbd shekl Bid dhemberiatetposyd bawbal thea conduct or
pattern of a plurality of individual circuit paths on said flexible
ci rcui t pyrtisplabEC dedeeindsthe dlexibls aricyiie member i with #s pleetkicalliteanguetivernadhe of

id fropt. side. el i cal duct | d f saj hol
of e frekitngichs SEblst §imbniiar st pReEy U R fdbe Pl o B Rl 1y
conduct bx&cagétqiis aRdits ?&ﬂcmpﬂfalpérﬁﬁarpjy. tihehif te@uidOUR dighmehdHoyesmRERer , said

back side electrically conductive pads being connected by said through

hoPes t potitienaddnanatrey whitht eormespomds wéthftheoball gridierrayfofitheel( desxdepbrd circuitry
menber ; d | ural it i.n termnals .projecti,ng fromsaid, s et,and in
a1 onnefteRppertuneg s GonSited B ne PR s dBperiddth e L e o
pads. 1dmayfiend &E%ﬁ%%dﬁkbi‘éh‘l’l)ﬁ ine RAKBLn @SR @k Al © MhMhEhdRs 7WheRRI N the
flexible circuitry nenber has d ground plane |ayer forned on said back

si de, ezrignmemduidiienssilluswated with aseeapatictlhetytiadiGSi dlandb.ectrical ly

conductive p?ds. 15 Z 40 CT 2002 1%. The inte ratere]f(‘;,:il circuit socket
accor di ng t olBPtantlys the dpestuedshest §alse funstionsasamrssureddt ddestBmsiiect i ng
cepduct | C q ok 25 pgbql]g [ i k side

e?gct ri E}gr??c;fbgééE%h%ﬁ@e&gggﬁggﬁtehegﬁ%cﬁexi Fmeﬁ)?:llglrbgtt\ﬁ ?l? %/h efraéérfgleéraﬁ?s connect ed
to a centmluctvanpadstléronche bask side afdhaimembzi @andcthblcendsesntf thepinsand an out er

ohield Lhsteal Lo EQrISiad b, bhe rownd pifne aer, ol theyll exible
further dsBRibidi 1 efastomeric projections 13 assure that the assembly pressure urges the
electrically conductive pads 16 and their respective conductive through holes or vias 17
15 against the conductive interface portion of the particular terminal 5 or coaxial cable 29.
This function minimizes the risk of short circuit development, especially in those situations
where surface contaminants, unevenness or other imperfections could lead to poor electrical
engagement between the pads 16 and the terminals 5 or coaxial cables 29. Accordingly, the
apertured sheet 7 acts as a compliant member and provides a measure of compliance or
20 “give” so as to compensate for imperfect tolerances or for contamination, especially on the
balls 12 which typically are soldered structures which can on occasion exhibit
imperfections.
It will be understood that the embodiments of the present invention which have been
described are illustrative of some of the applications of the principles of the present
25 invention. Numerous modifications may be made by those skilled in the art without

departing from the true spirit and scope of the invention.
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resilient bed supported by said base, and said resilient bed has a
plurality of elastoner projections positioned in opposing relationship with
the front side electrically conductive pads of the flexible ciréybgzé
menbers. 14. The integrated circuit socket according to claim 10, m%in
t he socket assenbly includes a hem spherical pusher to push the | C package
against said flexible circuitry nenber. 16 240CT 2002 15. An
integrated circuit socket for testing integrated circuit (IC) packages,
sai d so&ke!Mpnpri sing: a socket assenbly having a base and externally
proj ecting conductive nmenbers, said base having an outer circunferenti al
edge; 1a flexible circuitry nmenber supported by said base, said flexible
circuiitry haying abaeksraéd@rcudt shélRbfor fdstfg aRchrae® i (m)épéakagee,r@uptl ve

t hrough hol es extendi ng between said front side and said back side; a

pl ur alji syckef cdmmmdingi de el ectrically conductive pads on said front side of
the fliexible circuitry nenggb for-contacting termnals of an | C package

posi tiloned in sai ésgﬂ@kéﬁse eW_BIW,"‘_@é‘Fd plurality of front side
el ectnically COndﬁgkk%ﬁ%93ﬁ§ﬂﬁgﬁﬂ%ﬁhfs 6itl b ﬂﬁi&m8Q£&ﬂ§Qﬂﬂggﬁ g th the

term nals of the package; an iInsul ative apertured sheet p I ehed

bet ween hawdhg afbheksilié enda froni dideyandrrpdaalignd cohdictite paskagelingbitdeaper t ur ed
sheet |having holes therein for placing the termnals of the |IC package in
regisﬂré@ﬂéﬁﬂmﬁ@ﬁa@%ﬁﬂﬁb%Q#ﬁ¢%ide el ectrical ly conductive pads of the

flexible circuitr | r.eeSal dql .tV ) S avin

el ast dmeri C porti ér?gﬁ %@@i({fiﬁ@ﬁ{egdégggéeurla l{yyc%gé\?c&é%ﬁﬁ{sgc}nﬁ (}i‘de(;ilirc()alts1 ] élclfl d outer

ci r cunf glegibld @tcuRElgRr 0bnia@ing the®aninalsePag UC badkapabssaiohedin saidbabked i ty of
i ndi vildual circuit paths on said flexible circurtry nenber, each said

i ndi vi dassembiy. saidplyrality ofroaheiinglestrienlymoadettive ppdp teingnin osede-ost ectrical |y
conductive pads to one, of sai n tive through holes of the flexible
circui !t F?/n?i’%%ﬁce gltﬂ}ﬁﬁ? &F@{1Vg§??tﬁg[§ﬁpa§¥%, el ectrically conductive pads on
sai d back side of ldagdick@pahb@ o‘f'arpﬁﬁhllt?)éfﬂﬁi'im@ﬂial EREuiehR &l aid f1&@pIEECt i on
with said externally projecting conductive nenbers, said back side

el ectri catuifry coanbl saitliindividualcioeit pgth extandiog dmbynesdisdd ftendsige electrieallst o t he
conducit or CEat.t ern

n the.front side of the flexible.circuitry menber; and
sai d babRAEIHEE Brsdp PPEat 13 LORETEE RS 05_5@%?@6 Y 5oned general Iy
bet weein sai d front shidRyRABECIOfAL dlectfitK Dh8uctive pilstonysalEsHRR kidad Rai d
outer circunferential edge of said base and are in one-to-one
cor r espdazidhcaronittyhfos gledirshlsonnention @Vlllbl@atd/&xmnaﬂy mrhjectingsapndudtive apert ur ed
sheet. %gnnectors, said back side electrically conductive Iaads being connected by said conductive
} vias to the conductor pattern on the front side of the flexible circuitry; and
an insulative apertured sheet positioned between said flexible circuitry and
the IC package, said insulative apertured sheet having holes therein for placing the
terminals of the IC package therethrough, and said holes further being aligned with said

front side electrically conductive pads of the flexible circuitry.
2. The integrated circuit socket according to claim 1, wherein the flexible

circuitry has a conductive ground plane layer formed on said back side, excluding the

surrounding area of the back side electrically conductive pads.
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240Ct 2002 16. The integrated circuit socket according to claim 15,
wherein the flexible circuitry nmenber has a ground plane | ayer forned on
sai d back side, excluding the surrounding area of the back side

el ectrically conductive pads. 17. The integrated circuit sockeZ4@g¢gg i ng
to claim15, wherein said insulative apertured sheet, said el astoneri
projections of the apertured sheet, said flexible C|rCU|try menber, and
sai d back side electrically conduct i ve pads have a conbi ned thi ckness which
is equal to or greater than spacing between an engagenent surface of each
of said projecting conductive nmenbers and an opposi ng surface of the socket
assenbly to thereby enhance el ectrical contact between said back side

el ectricallyscond u {Proj ecting
conductive nenberqﬁ%gﬁ&¥ eg?%§2g¥§?%gc%??@ ??92%% e?ﬁ%%gg%éiﬁﬁﬁ fo cl aim 15,

wher ei nassa&blyﬂhcl&étﬂarpjebﬂi@ ¢dndu@ifveicoahiali cdbi@lasinbiigs, tand athbeir éachfsald
subst ant i al the sane length and exhibits substantially the same
i nduct aprek ai%rk%&ibmedwwe@gd of the flgxiblerarcpigtyejimeis eonniscied i & cedeket

accordl to cl ncl u reS| d_s orted by said
pace, - afrbfiofoPel daid AP il SR, RelR ppies ke S P By o
posi ti oga)qge gfbl@g@,%engyeggfgl@mgﬁ,m @w\mt;}}n the front side electrically
conductive pads of the flexible circuitry menbers. 18 2 40 CT zZ002 20.
An integrated circuit socket for testing integrated circuit (I1C) packages,

sai d socket comprising: a socket senbly. h vin. | exi bl e
o T oo Irh el RESE L qoie st dial R i Brehindading &y havi ng a
back si flgijiet lze,rdosm %onfs%jd @aselaﬂa%m}a{néafmfo?{a@gﬁg%ﬁeta%ﬁs?nﬁmtﬁrﬂ% figybet ween

said front side and said back side; a plural front side electrically
conduct sideclpatiiicaldy caraliudtier jmds oihd dleible diufttyexi bl e

35 The integrated circuit socket according to claim 1, wherein the socket
assembly includes a hemispherical pusher to push the IC package against said flexible

circuitry.

6. The integrated circuit socket according to claim 1, wherein said externally

projecting conductive connectors are projecting conductive pin terminals.
7. The integrated circuit socket according to claim 1, wherein said insulative

apertured sheet further includes elastomeric projections which are in one-to-one

correspondence with said back side electrically conductive pads of the flexible circuitry.
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circuitry menber for contacting termnals of an |IC package positioned in
sai d socket assenbly, said plurality of front side electrically conductive
pads being in one-to-one a correspondence with the termnals of the IC
package; an insulative apertured sheet positioned between said2f{ gxi e
circuitry nenber and the | C package, said apertured sheet having hol es
therein for placing at | east sone of the termnals of the I C package in

registration with _at |east sone of said front sjide electrically conductive
pads of the Pl exi B igtpgiated cguihsashehaccdipgiaciatnd . whgreigsaidgnsbatiyeur al i ty

of indiyid |LeMI b D ol sal d. fl exi Ehcyitry nmenber, each said
individégIH%%%%%FfH%%Thﬁggg%ﬁ%ﬁﬁghggﬂﬁgéﬁghgFﬁ%%}%éb}%ﬁgsgﬁ e electrically
conduct k¥ifespafifent® wiihSaldibagidbide ERE@UENY siRligsiveipalider thé axkibleeitifgUi try
menber; a plurality of back side electrically conductive pads on said back
si de of anhsnid klextoblesic projeations gxemteprbssnie e tdp baifdce of said bhdctidd gaidhetive
conductive pads being connected by sajid.through holes to the conductor

ot tor Py PRGNS e SFTRCT EORSEOd B L CEMELY PRISHBRGERICHTG sai d

insul at Ly -aRedtured sheet further includes el astoneric projections which
are in one-to-one correspondence with said back side electrically
conductive pads of the flexible circuitry nmenber. 21. The integrated

circuit socket according to claim20, further includjng a resilient bed
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push t her greasadieageaciggprgided by thersogkat Bssembi wighinphich they are positioned to

thereby enhance electrical contact between said a top surface of said back side electrically

conductive pads and said engagement surface of the projecting conductive connector.
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menbér. 23. The integrated circuit socket according to claim 20, wherein
said insulative apertured sheet, said elastoneric projections of the
apertured sheet, said flexible circuitry nenber, and said back side

el ectrically conductive pads have a conbi ned thickness which is equal to or
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. at least some of said back side electrically conductive pads.

.
3

11.  The integrated circuit socket according to claim 10, wherein the flexible
circuitry member has a ground plane layer formed on said back side, excluding the

surrounding area of the back side electrically conductive pads.
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back side electrically conductive pad of the flexible circuitry member is connected to a

center conductor of one of said coaxial cable assemblies, and an outer shield thereof is

connected to the ground plane layer of the flexible circuitry member.

13, The integrated circuit socket according to clai1n‘_1‘9, further including a
resilient bed supported by said base, and said resilient bed has a plurality of elastomer
projections positioned in opposing relationship with the front side electrically conductive

pads of the flexible circuitry members.
14, The integrated circuit socket according to claim 10, wherein the socket

assembly includes a hemispherical pusher to push the IC package against said flexible

circuitry member.
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having a back s1de, a front side and a plurality of conductive through holes extending

between said front side and said back side;

a plurality of front side electrically conductive pads on said front side of the
flexible circuitry member for contacting terminals of an IC package positioned in said
socket assembly, said plurality of front side electrically conductive pads being in one-to-one
a correspondence with the terminals of the IC package;

an insulative apertured sheet positioned between said flexible circuitry
member and the IC package, said apertured sheet having holes therein for placing the
terminals of the IC package in registration with said front side electrically conductive pads
of the flexible circuitry member, said insulative apertured sheet having elastomeric portions
positioned generally between said holes and said outer circumferential edge of said base;

a conductor pattern of a plurality of individual circuit paths on said flexible
circuitry member, each said individual circuit path extending from one of said front side
electrically conductive pads to one of said conductive through holes of the flexible circuitry
member;

a plurality of back side electrically conductive pads on said back side of the
flexible circuitry member for electrical connection with said externally projecting
conductive members, said back side electrically conductive pads being connected by said
through holes to the conductor pattern on the front side of the flexible circuitry member;
and

said back side electrically conductive pads are positioned generally between

said front side pads of the flexible circuitry member and said outer circumferential edge of

said base and are in one-to-one correspondence with said elastomeric portions of the

[EPREL e

insulative apertured sheet.
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h& ()-! mqrmlqg@%gﬁ&a(d)bag)#g@gmymmyny@geme pads have acombmed thickness which

is equal to or greater than spacing between an engagement surface of each of said projecting
conductive members and an opposing surface of the socket assembly to thereby enhance
electrical contact between said back side electrically conductive pads and said engagement

surface of the projecting conductive member.

18.  The integrated circuit socket according to claim 15, wherein each of said
plurality of individual circuit paths is of substantially the same length and exhibits

substantially the same inductance and impedance values.

.19.  The integrated circuit socket according to claim 15, further including a
resilient bed supported by said base, and said resilient bed has a plurality of elastomer
projections positioned in opposing relationship with the front side electrically conductive

pads of the flexible circuitry members.
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back side;
! a plurality of front side electrically conductive pads on said front side of the flexible
circuitry member for contacting terminals of an IC package positioned in said socket assembly,

said plurality of front side electrically conductive pads being in one-to-one a correspondence

with the terminals of the IC package;

an insulative apertured sheet positioned between said flexible circuitry member and the
+ IC package, said apertured sheet having holes therein for placing at least some of the terminals
of the IC package in registration with at least some of said front side electrically conductive
pads of the flexible circuitry member;

a conductor pattern of a plurality of individual circuit paths on said flexible circuitry

member, each said individual circuit path extending from one of said front side electrically
conductive pads to one of said through holes of the flexible circuitry member;
a plurality of back side electrically conductive pads on said back side of the flexible
. circuitry member, said back side electrically conductive pads being connected by said through
holes to the conductor pattern on the front side of the flexible circuitry member; and
said insulative apertured sheet further includes elastomeric projections which are in
one-to-one correspondence with said back side electrically conductive pads of the flexible

© circuitry member.

21.  The integrated circuit socket according to claim 20, further including a resilient
" bed supported by said base, and said resilient bed has a plurality of elastomer projections
1
. positioned in opposing relationship with the front side electrically conductive pads of the

flexible circuitry members.
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apertured sheet, said elastomeric projections of the apertured sheet, said flexible circuitry
member, and said back side electrically conductive pads have a combined thickness which
is equal to or greater than spacing provided by the socket assembly to thereby enhance
electrical contact between said a top surface of the back side electrically conductive pads

and said engagement surface of the projecting conductive connector.
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