RD- 15 2169154 PRESSURE- FI T ELECTRI CAL SOCKET FOR DI RECT | NTERCONNECTI ON TO
A §ENICCNDUCTCR CH P The present invention relates to electrlcal 5 '
SO s for signal |evel sem conductor Hlps and, nore parti *1o0
el écty\cal sockets that dlrectly I nt ercodnect to a sem conduct or ch|p by a
means of a pressure fit. Signal |evel semi conductor chips are thin, 10
waper M \ke sem conduct or devices that are used to process infQr,mation
for exanple, in electronic calculators and nicroprodgigg :ESQP

typically have a multiplicity of contact term nations on a si hat
nmust electrlcally |nterpggggg@gigﬂq(QﬁgumgﬁcﬁgisoeprU|try to permt
el ectrical testipgQ OE ar_| be uscd to
performel ec- tr = Aeoios oA BT oH
the chips requires nore substantlal el ectrical contact to t he contact
term nations of the chip then 20 can be provided by the use of electrical
probes. This is because high frequency testing of the chips results in the
-el ectrical probes havi ng Thecpepissity ihi‘gintdaimesﬁtém&mteal&xetrital
Addi tional | yg pre y e O t t [.gh
tenperaturew%S ;?g;gggcgﬁglgag %le%ﬁgﬁ£;¥%ﬁ¥géﬁﬁgﬁ%§%?$ﬁ¥%%te etec ive
chi ps, known as BR#FpicBlaRlyn" tongdes einddprsoakethehate dresdlensi ve
el ectri cal prObelﬂ@QﬁééhﬁécEOtoaa geeiilosrdutdierdinid By td feandiohigh |
vol tages and hlge heat ? tred for chip burn-in also pose a danger of 30
damagi ng the el Y??%ﬁfe dbe apparatus. Accordingly, thorough electrical
testing of sem conduct or cﬂngaahaidmam1qamﬁunnduttortdhigslareEﬁh1n,

N~ 10

wafer~like semiconductor devices that are used to
process information signals, for example, in electronic
calculators and microprocessors. Such chips typically
have a multiplicity of ccntact terminations on a side
that must be electrically interconnected to external
15 circuitry to permit electrical testing of the chips.
While electrical probes can be used to perform elec-
trical testing of semiconductor chips, thorough testing
of the chips requires more substantial electrical
contact to the contact terminations of the chip then
20 can be provided by the use of electrical probes. This
' is because high frequency testing of the chips results
L/' ' in tbe electrical probes having unacceptably high
values of inductance. Additiconally preliminary opera-
tion of the chips at high voltage and high temperature
25 for a considerable period of time to eliminate detec-
tive chips, known as chip "burn-in", would appropriate
the use of expensive electrical probe apparatus for an
unduly long period of time. The high voltages and high
heat required for chip burn-in also pose a danger of
30 damaging the electrical probe apparatus.
Accordingly, thorough electrical testing of
semiconductor chips has been performed in the prior art
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t hrough per manent nounting of the chips,  as by solder- ing or wre bonding,
to discrete packages, which are then, in turn, pressure-fitted |nt

el ectrical sockets. Mre econonj.cali el ectrical testing of senic% ST Or >
chips would be facilitated, however, i'f th® chips could be directly
i.nterconnected into electrical sockets by nechanical pressure alone. A
frurt her drawback of prior art permanent- nount discrete packages and
associ ated el ectrical- 10 sockets is that the package-and-socket

conbi nati on occupies a relatively |arge area of a conpleted sem - conducto

devi ce package, suHrdupH pev@kshendt s&&;ﬁuﬁ aéf Ve drRiee, Si’é‘%jﬂgsbﬁéé‘ﬁﬁn
mul ti pke, chips in the package Qégps result ﬁéynflcant Slgé del ay 15
bet week-chi ps in ¥ d%cl&l‘g% %o PAFKAGESs b ke

si gnal Cross-talkuheﬁPMiuHxﬂﬂnﬁap#&Eﬁﬁth*tﬂutedtlﬂtbﬂéhé&ﬁmuéﬁﬂd@ﬁ¢ké&&£
to provide snalle ckets level .semc chi ps,
i n which the chi ps may oaﬂ!a ca ec*r iog'ge%)’f:&? n?{ s?%zgorg#& ?%zé
Accordingly ar® obJCé‘Uipa)fwcnﬂei |ha/eﬁﬁ;cndritasted). mmwmxéc‘the p:rlesssuremild
el ectrical socketsg, émgt {

t horough 2S el ecteI ?{:1 Hféyegllnc ur n- muﬁi the C {g@g %‘Fﬁ%er 056] ect
of the |nvent|on|W¥QR?quﬁA(R?Qﬂi#ﬁ?l%kﬂn%ockets for S|gnal | eve

sem conduc- tor chips that i enir@idr I&ﬂﬁ&k%@%ﬁ&:tmclmﬁﬁaﬁ@nee
spaced in close prOX|n1t to each other aifurther obj ect

P he I mvent; on” MBURE, iR ket haqhadss and astpeiated)
sem conduct oncchi pfod]iwds ebdhithdt hirgh patkade4dnid-sckcket combination

K/ occupies a relatively large area of a completed semi-

.‘conductor device package, such that there exists a
relativély large spacing between multiple chips in the
package. This results in significant signal delay

15 between chips in the package, and also considerable
signal losses and signal cross-talk in the package.

Accordingly, it would also be desirable to provide
smaller electrical sockets for signal level
éemiconductor chips, in which the chips may be spaced

20 in close proximity to each other. '

. : Accordingly an object of the invention is to
provide direct, pressure-fit electrical sockets for
signal level semiconductor chips that permit thorough

25 electrical testing and burn-in of the chips. '

A further object of the invention is to
provide electrical sockets for signal level semiconduc-
tor chips thaf are small in size to permit the chips to

~ be spaced'in close proximity to each other.

30 It is a further object of the invention to provide
electrical sockets for signal level semiconductor chips
that exhibit high reliability.



The fore90|ng and further objects of the invention are- realized, in
preferred form in a pressure-fit el ectrical socket for direct

R{ er connection to a sem conductor chip of the type including nultiple

co act term nations on one side of a chip. . The el ectrical socket

fyises a flexible lead carrier with P tterned | eads t hereon. Such
¢rned | eads include multiple lead tTetmnations configured in the |

efse imge of the contact term nations of the sem conductor chip. A
eny/ering frame is situated atop the flexible lead carrier, and has an
aperture exposi ng t he contact termnations of the flexible |ead
carrier, and befhg fdapgeidngoandcéuveharmd odlijepts tdle tsenioovadtitoor arehi p.
The socket C g ubst.f a e e of
the {1 ex; oT 411 BEH, SHIP Ao dd DF8rR PN aC kR A1, SORRRRTER TR

An el asti garkgtdépor Adpret injercennertiiesntpubbsemisopidugioedchdpweén the

flexible |epd €9£é'@hc@ﬂd1haemhn9H$1§UQSB%§EQ tBeReALR 1A bRadne side

term nation I S arrangenent

carrier r
term nati of§ #o¢ hB|V|SESIFQe§§F9°aH Sdiety 99?#ﬁ1$%§r?g?&eéuBiFr&Fédmhen
t he sem cooduetier ahith patpeeaaddTQQGBmﬁhéﬁubdeadsuehnplateanSd leldgeby

dat i | i . i at.i L0t ' . t.h t act
form nat onde 38 M 18ER: TERBLEekRt ot ontoeBhy s oyPsaaid” toRap g r se
pressure, $megeasfathechanteak termigptings ody the isecicdeducdorf chdpng the
semi conducgor ¢ egmemﬂga' FRhme NésT! e¥bllhged G Akopeakile®! r1ehdyeal hega?

pressure-fit ectric con act he T nvention wl|
nom/be deséﬁrﬁéﬁrsby and has an aperture - exposing the contact

\
terminations of the flexible lead carrier, and being adapted \'J
to receive and align the semiconductor chip. The socket
further comprises a rigid substrate on which the combination
of the flexible substrate with the chip centering guide
thereon is mounted. An elastically- déformable layer of
silicon rubber is s1tuated between the flexible lead carrier
and the rigid substrate, beneath the lead terminations on
the 1lead carrier. This 'arrangement permits the lead
terminations to individually vary'in'spaCing from the rigid
substrate when the semiconductor chip is pressed against the
lead terminations, thereby accommodating sfight variations
in the heights of the <contact terminations on the
semiconductor chip. Lastly, a means to app]y pressure, such
as.a mechanical coil spring, may be included for forcing the
semiconductor ch1p against the flexible lead carrier, to
realize a pressure-fit electrical contact.

C



way of  .exanple and with reference to the acconpanying draw ngs, in whig
Fi'gure 1 is an exploded view in three dinensions of a pressure-fit.

electrical - socket in accordance: with the invention; Figure 2 ig
detail view of the electrical. socket of Figure 1 shown in assenbl ed
Flgure 3is a cross-sectional view of an assenbled version of t

SnL

socket of Figure 1, additionally |IIustratung a sem conductor chip and
pressure neans for consummating the electrical interconnection of the chip:
and the socket; Figure 4 is a detail. of the construction of Figure 3

illustrating the conductor chip being pressed into the socket;. and Figure 5
Is a view simlar Figure 3 IIustratln an e trical s cket
Jncorpb(atlng ane#é&ﬂ#ﬂ% %P$|bﬁ%e g?%ﬁr51?i "°V|3§t & q%?

expl oded forwaya ofpr eeb«mmpe]cé elaadt rwédh sef&eeéncdO ton tfamcomlmm:reanmrtm

the inventio Ofra ;pw&g ﬁp pides a flexible lead carrier layer 12 adapted
to be nounted on aftiyi rate | ayer 14 by adhesive neans (not shown)
such as epoxy, forFERmmmlb 15Fﬁexﬁ5méq¢%ﬁjW%ﬁW|e¢ threachimesspansecfed

electrical |geads u.lgémﬂh'shewﬁwgﬁ ”HbEk@lte ligad dIoFdMdeonsyiltdB. tife

| ead pattern 12C |s I.ncluded on a rigid substrate 14, and is adapted to be
|nterconnecteh"Y%“Bh?@erned | eads 12A by sol der (not shown), for exanple.

Between flexible |epgue@rpi ¢s 42 dethin of tewUpst theeeldcitpighluaiotkedtn of
eIasticaIIy-deorna bber-1ike, |ayer 16.

9
El asti cal | y- def 8¥Hab sh%@%rTQGai%?%$f§drﬁﬁT@rdual variations in the

spacing of lead Figure 3 is a cross-sectional view of an assembled
— version of the socket of Figure 1, additionally illustrating
a semiconductor chip and pressure means for consummating the
electrical interconnection of the thip and the socket;
Figure 4 is a detail. of the construction of Figure 3
illustrating the cdnductor chip being pressed into the
socket; and ' '
Figure 5 is a view similar to Figure 3, illustrating an
electrical secket incorporating an electrical ground plane.
Figure 1 1illustrates in exploded form a preferred
electrical’ socket 10 1in accordance with the invention.
Socket 10 includes a flexible lead carrier Tayer 12 adapted
: to be mounted on a rigid substrate layer 14 by adhesive
U means (not shown) such as epoxy, for example. Flexible lead
carrier 12 includes patterned electrical leads 12A, which
include multiple lead terminations 12B. A lead pattern 12C
is included on a figid substrate 14, and is adapted to be
interconnected to patterned leads 12A by solder (not shown)
for example.
Between flexible lead carrier 12 and rigid substrate 14
is situated an eTastica]]y-deformab1e, or



termnaticons 12B fromrigid substrate 14 so as to acconnodat e slighf
lations :.in the heights of the 5 contact term nations.on

{ conductor chip (not shown) that is to be |nterconnecteé¢¥653§éﬁet 10.
included in electrical socket 108s seniconductor chip centering frane
ich is normal - |y nounted atop flexible carrier 12, for exanple, by
adhesi ve neans (not shown) such as epoxy, or nechanical means ( not

) such as screws. Centering frame 18, which conprises an insulating

erial, includes an aperture 18A in whi-ch a sem conductor chip is
received to bethb%E-CQERGCt eayeP $OCKEE]1dL0riddn PHrdd S iyl 16t hE
present invention. gure 2. iS a detail view of electrical socKet 1 of

Figure 1 in as?éﬁﬂllé& tefivaduat svpsttiens | in | the sRacRF 9% ea%pi ctied in
Figure 2 are | ¢atmifaktibaki 09B iﬁ&nmbiqmcmtﬁabmsafamoal pref-"20

erably forned Q old.a 0 r re 3 dep ass l.ed form
"elec- trical ggﬁgpmgsa§ g §§ﬁ1%35ﬁ%€%%?scﬁ?p s%ﬁ%%hi (?ﬂ% erture 18A
of- centeri Ag f cansat8. tAkwdndtponsconia Gé@ﬁnqndHCtarsnhkpnﬁthforn] is a

pressure Means (fgyn3Senathi ShesUbl abhvefOURLSESY 28 Uderd 111, and whi ch
preferably |ncludes a heat-conductive materi al such as al um num for

renoval of heat from senﬁ&ﬁﬁdbﬁcj-’t“é?dchﬁ‘peWtP’I‘%%%Lﬁ%c}fﬁe%r?sO A% f or ces
seni conduct or %Emmcaﬁducﬁerdemt&/aédhﬁetfh@pﬂim!éGﬂﬁNlOicE|ﬂltddﬁfﬂl$OCket

10, so that, nor.e g %iustr ted in.the ? V’£Mlof F| ure 4,
el astically- deingQBP ¥p1 ﬁ%¥5+ﬁ5d1 {kﬁrﬁﬁ PRE ¥ mi nati ons
12B of fl é%Qi bl edhesive means (not shown) such as epoxy, or mechanical s
means (not shown) such as screws. Centering frame 18, i_)
‘'which comprises an insulating material, includes an
aperture 18A in which a semiconductor chip is received
to be interconnected to socket 10, in accordance with
15 the present invention.
- Figure 2 is a detail view of electrical
socket 10 of Figure 1 in assembled form and is partial-
-ly in cross section. Depicted in Figure 2 are lead
terminations 12B which comprise bumps of metal pref-
20 erably formed of gold atop copper.
Figure 3 depicts, in assembled form, elec-
trical socket 10 and a semiconductor chip 20 situated
in aperture 18A of centering frame 18. Also depicted ,
in Figure 3, in schematic forﬁ, is a pressure means 22, U
25 which suitably comprises a coil spring, and which
' preferably includes a heat-conductive material 22a,
such as alumiﬁum,'fdr removal of heat from semiconduc-
tor chip 20. _
Pressure means 22 forces semiconductor chip
30 20 downwardly in aperture 1$A of electrical socket 10,
so that, as more clearly illustrated in the detail view
of Figure 4, elastically-deformable layer 16 may be
deformed to permit lead terminations 12B of flexible



RD- 15,849 lead carrier 12 to indivjdually vary in spacing fromrigid
substrate 14. This "l ead-height variation" feature of electrical socket 10
enabl es the socket to acconmodate siight variations in the heirghtis,®io ,
contact 5. term nations 20A on sem conductpr chip 20. Figure S.illustrates
a nodified electrical socket 10' that is-eQ%bcially wel |l suited for high
frequency operation of sem conductor device 20'. Electrical socket 10" iS
simlar to electrical socket 10 10 shown in Figure 1, and, thus, has
reference nunmerals simlar to those used for socket 10 Socket 10' differs

fromsocket 10 in thgt socket ég' inclgdes a f ound or.shiel%ﬁplane 50 of
copper.,~for exanpt&29sFRRALEH 4fr ERt 1YLV PR HY M ETHSHT ARPRAY LEON s
known ©f the 15 ragtid gubspeapeahé. 50Thbs USbéad-Height grarfiagieritcy
operation of sem O, eChi h = rdsyol ﬁﬂg rate 14
may i ncorporate oggggkﬁirgmr&g g?’gﬁﬁgi%%ngéc%?{dﬁferen’?éﬁ'eé\/%Sst aﬁé ét%ound
pl ane 50 in Fi gur acsommpgatexghpoht vaciatiomscircihe Mpightsvath cxmtact

mul tiple.condgcti parm@naksoRBY20RCOAPSERE SofaléSoPeignenin a center
| evel , rather than atop the CIFCUI% bggrd. Vari ous $§g#s 4ﬁ the electrica
sockets described herein ar E1gBFEaBl 1 LBRPERERS 0} B 1Y ARsfrousal

preferred materi akackieavilod thetf Okl evpegialbyewerll siiitexknswiisighr ef erred
Preferred Part . . ' ) . ] [ s)_ Hexible | ead
freapgnfgwgﬁggkgkéé of semicondtulELP &g¢13ef%§1ﬁ '

Kapt on pol yi m de i carrter
thi ck Patterned | Ed@stricalCspphetcdal efiswsinilar 2to glegtridallsaakefer

thick, copper jpl Us1@. kh@wA in Figure 1, and, thus, has reference numerals
— similar to those used for socket 10 Socket 10' differs
from socket 10 in that socket 10' includes a ground or
shield plane 50 of copper, for example, situated
direétly atop rigid substrate 14'. As is known in the
15 art, ground plane 50 is useful for high'frequency
operation of semiconductor chip 20. Other variations
of rigid substrate 14 may incorporate one or more
ground planes at different levels than ground plane 50
in Figure 5. For exahple, a silicon circuit board with
20 multiplg conducting levels may incorporate a groﬁnd
plane in a center ievel, rather than atop the circuit
board. '

—

\“j o o Various parts of the electrical sockets
described herein are suitably composed of the following
25 p:eferred materials, having the following preferred di-

mensions:
Preferred Preferred
Part Material(s) Dimension(s)
Flexible lead . Kapton polyimide 0.5 to 3 milé
30 carrier 12 " £ilm i thick
Patterned leads Copper coated with 0.2-0.7 mil

thick .copper thick copper
_ ' plus 0.1-0.3



RD- 15,849 nil gold. Lead terminations ° Gold on’ coppeF.

Sqy of 2x2 12B , mls to 4x4 mils;

cop 5 7 . t hi cknBBs19§8692-0. 7
i gpl d thickness of 0.3 to 0.5 nil; center- 10 '
to- er spaci ng between termnations of 6 mls or nore Elastically-
Room™~Fénper at ure 2 to5 mls 15 def or mabl e | ayer Vul cani zi ng (RTV)
16 silicone rubber Chip centering MWlar filmor
5-10 mls franme 18. Kapt on polyimde film 20 Pressure- neans 22
Coi |l Spring

100- 5000 psi, with 1100 psi nost Ere%%raed Kapt on and

Myl ar are Regisfered Trade Marks. A preferred nethod OP constructing -
el ectrical sock{?éadlocéﬂﬂaaé)odss t g1 @r@c‘éﬁ‘rbfe‘%rm|ayghuﬁfre03@p§§225 3odO

flexible |l ead cgggier 12, which may be acco
CGol d bunps to conplete |ead tern1nat|onsm12l ;akepblen formed

t echni ques.

shed usipigsstandaad

at approprismte |locations, preferably using standard phahﬂtksbsb'additive
pl ati ng technique. Patterned |eads 12A are _ . 0.2-0.7 mils;

10

15

20

25

30

35

gold thickness
of 0.3 to 0.5
mil; center-
to=-center
-spacing between
terminations of
6 mils or more

L

5\
Elastically- Room Temperature ' 2 to 5 mils e
deformable layer Vulcanizing (RTV)
1 _ silicone rubber
‘Chip centering . Mylar film or 5-10 mils
. frame 18. . Kapton

polyimide fllm

Pressure means 22 Coil Spring : 100-5000 psi,
_ - with 1100 psi
most preferred

Kapton and Mylar are Registered Trade Marks.

A preferred method of constructing electrical
socket 10 (Fig. 1) is to form a uniform layef of copper
on flexlble lead carrier 12, which may be accompllshed - N\J
using, standard techniques. Gold bumps to complete
lead terminations 12B are then formed at appropriate

~locations, preferably using standard photoresist

additive plating technique. Patterned leads 12A are
next formed from the foregoing uniform layer on lead

~carrier 12, preferably by standarg photoresist etching

technique. Leads 12A are then coated with gold by
electroplating, for example, for corrosion protection.
Substrate leads 12C are next formed on rigid substrate
14, which may be accomplished using standard



30 next formed fromthe foregm ng uniformlayer on |lead carrier

preferably by st andard phot oresi st et chi n%t echni que. Leads 12A are t en
coated with gold by el ectroplating, for nple, for corrosi ogpR gbi

Substrate | eads 12C are next forned on ri gi d substrate 35 147 whi ch
be hcconplished using standard techni ques. An el astically- def or mabl e’
IFayer, such as Room Tenperatore Vul conizing (RTV) silicone rubber, is th ]
pl aced on rigid substrate 14 to formlayer 16. Flexible |ead carrier 12 is
affixed to rigid substrate 5 14, preferably by adhesive neans, such as

epoxy. Chip centering franme 18 is then placed atop flexible Iead carrier
12, and.properly YREHRIGHRS AT ¢ pitiFaldai-dafarmabie Javen.es4ch as

term na.gl ons 1ZE R&ﬁ@&nﬁemﬁ&&umﬁzﬁmé qlnwpa@ﬂﬂ%o?ﬁ“\r@bber, is

sem conduct or chi respegt i Wi reverse-i mage

lead ter- ninati % Zgﬁl% iy %%%dﬁ?r{ qfé' $‘

al i gnnent step caml@abmlleachtmmemsmmgsa aﬁmrmmlgmsubsmhatet ute

chip providedgwi t{) O‘% %ﬂﬂ&tdcﬁ{& el l,&errg \QsSlé %ﬁ&éon 15
rou

of contact ali gnrrent ransparent ass. sem uct hi p

20 is then i nsert%@'??ﬁﬁb@riw 13@Mcﬁ %’})MIWH rfd-ﬁéumet dead

pressure of 1100 @afrier {12 f dric® pripedlsy rﬁdﬁlﬁl@?&d 'HXS) dl’ltddﬁtge aplegagenent
an al

wi th cont act ter nat i 20A e chip. ternative
brbod: mont of £ ot cHER POk TR FARREIRI W AR AT ST YOY A
contact term natiocost@O¥\ {terneidatgiorss 20A reat rsymﬂdmmdxeaﬂxiipelzm Al ons

128 -The adv t agge é@ﬁ%p g%e#l’éﬁ”m% eéh ctxré‘;ﬁqlsesg«;%? 'l%ardh%te t he

ket cannot be re der ed ive as a resu ge to a gold
bu whi ch minations 12B when chip 20 is placed in aperture 18A

This alignment step can be facilitated by using a
transparent-glass, substitute chip provided with
‘contact terminations, which permits.visual inspection

15 of contact alignment through the transparent glass. A
semiconductor chip 20 is then inserted in aperture 182
of chip éentering'frame 18 to a pressure of 1100 p.s.i.
to force such terminations into intimate engagement
with contact terminations 20A on the chip.

20 As an alternative embodiment of the invention,
gold bumps (not shown) are formed on chip contact
terminations 20A (see Figure 4), rather than on lead
terminations 12B. The advantage of the non-gold bumped

.

electrical socket is that the socket cannot be rendered
25 defective as a result of damage to a gold bump, which
may occur during socketing of the chip, for example.
_ The electrical socket of the foregoing,
alternative embodiment is particularly beneficial when
used with a multiplicity of like electrical sockets in
30 a complete semiconductor device package, because the
resulting package cannot be rendered defective by
virtue of one or more defective gold bumps in the elec-
trical sockets. On the other hand, electrical sockets



may occur during socketing of the chip, for exanple. The el €ctrical socket"
he foregoing, alternative enbodinent is partlcularly benefi‘ci al when
ith a nultiplicity of like electrical :sockets in 30 RPalgo®gPete
duct or devi ce package, because tﬁk resultlng package cannot be
riendeged defective by virtue of one or nore defective gold bunps in the
elecV tygical sockets. On the other hand, electrical sockets RD- 15, 849
of\ t he previ ousl y-descri bed type are particularly bene- ficial for

el esgyfcal testing of individual sem conduc- tor chips that have not been

provi ded with . et&ﬁ?&?- Uﬁét J;@e@%@l%%ddg‘%g' hes. ?;agrtgéﬁtf & Eeé

el ectrical soc I nterconn a senlcon
Mil tiple el ectfical Fookeleciriaad Masdines Of B@&lﬁéﬁéﬁé Frﬁylﬁené‘ﬁt'cl au_g/

be spaced cl os®y dHagal Refat m&&%&%&c?&@v@e\éﬁc%&ﬁcb@ma bifp&8s O

reduce -i n the package, signal del ay, | osses d si gha
cross-tal k. Moreover, FRFEFRAHT %ﬁ§1ﬁﬁf Be PERSSLFRC AR Fy tested in

t he sockets ofenéwtwwrﬁodmrﬂhm erteh:Q:UIy umemdnfeﬁmspebnanent

munting of the algsldtdl g RRGagEs Mkgne lseLbEgn

b= of &
el ectrical soc certaln erred eattres of
the invention tme deaar idtesvhene imaynagt hQﬂﬂfstqiatlllanen&nycﬁddl fications

and changes W-éﬂo%'rtéééﬁﬂﬁsgﬁs}g |§éﬁ(§.éd’1‘1¢ﬂ&c¥ devd@e package, so
as to reduce in the package, signal delay, s:.gnal
10 losses, and signal cross-talk. Moreover, sem:.conductor .
chips may be electrically tested in the sbckets of the \\J
present invention without the need for permanent
mounting of the chips in discrete packages before

insertion into an electrical socket.

15 _While only certain preferr.ed features of the
invention have been shown by way of illustration, many
modifications and changes will occur to those skilled
in the art. '

20



-~ 10- GLAIMB 1. . A pressure-fit , electrical socket for direct _
i nterconnection to a sen1conductor chip of the type having multiple contact

term nations on a side of the. chip; the socket conprising: (a) a

flexible lead carrier with patterned electrical |eads thereon, said

| eads including nultiple lead term nations configured in the reverse |nage )/L
of the contact terminations on the sem condfctoor chip; (b) a chip

centering frane situated atop said flexible |le rier and having an
aperture exposing said | ead terninatlons of said flexible lead carrier and
bei ng adapted to receive the senicon arigid substrate
on whi.¢h' sai €LAIMSXI bl e substrate ma gui de thereon are

mount €4 and () an el astically-de ay%r *of silicon rubber
situated between said flexible |ead carrler and said rigid substrate,

beneath said | ead tlermi rat i phes owreaf tt | cadecsricel, saskels for paimect

said |ead tqwﬁéngﬂHEttﬁdh'ﬂE“X'gHﬁhEBnH@EYOP”c%RﬂmdﬁJfﬁ@”¥§§bdﬁﬂﬁyﬁ}
substrate when th sem conduct 0 E‘&Bé (ﬁ]esse i.nst
or

aga
t ernmi nati ons. “E”ﬁpﬁlr? e‘F‘é‘éﬁ‘FEal‘:eé’@&Ré n§ 1949 aPh the th\%r ‘the
conpri sing nmeavcket aumpriyiassur e agai nst the sem conductor chip to

O o oot hcony ST PR fP TR S oA, Farpdhec

‘termnations eddttovime] s@d}oltdxmqm,l #aird dfe astppiore 1ud ing mulAm ple lead

electrical  sOGkGlin AGHHL I dYhfidur&Yin Offe Phverse image of the contact
L terminations on the semiconductor chip;

(b) a chip centering frame situated -atop said
flexible lead carrier and having an aperture -exposing said
lead terminations of said flexible lead carrier and being
adapted to receive the semiconductor chip;

(¢c) a rigid substrate on which said flexible
substrate with said centering guide thereon are mounted; and

(d) . an elastically-deformable layer of silicon
rubber situated between said flexible lead carrier and said
rigid substrate, beneath said lead terminations on said lead
carrier, so as to permit said 1lead terminations to
individually vary in spacing from said rigid substrate when

v the semiconductor <chip is pressed against ~said Tlead
terminations.

2. An electrical socket according to Claim 1, further
comprising means to apply pressure against the semiconductor
chip to complete electrical interconnection of the chip and
the socket. '

3. An electrical socket according to Claim 1 or Claim
2, wherein said lead terminations each comprises gold on a
Tayer of copper.
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said chip cegptekhagsfrane to an edge term nating underneath of said chip
centering frame. 10. A pressure-fit electrical socket substantially as
her ei nbef ore described with reference to, and as illustrated in, -the
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a#ingsAn electrical socket according to Claim 4, wherein

said flexible lead carrier comprises a layer of polyimide
material.

6. An electrical socket according to any one of |

‘Claims 1 - 5, further comprising an electrical ground plane
situated between said flexible lead carrier and said rigid
-substrate. '

0.2

the

Claims 1 - 7 wherein said layer of silicon rubber extends
underneath of said chip centering frame. '

said

7. An electrical socket according to Claim 3 wherein:

said layer of copper has a thickness in the range of
to 0.7 mils; and

said gold on said 1ayér of copper has a thickness in
range of 0.3 to 0.5 mils.

8. An electrical socket according to any one of

A

g. An electrical socket according to Claim 8 wherein
layer of silicon rubber tapers from a peak in said

aperture of said chip centering frame to an edge terminating
~underneath of said chip centering frame.

10. A pressure-fit electrical socket substantially as

hereinbefore described with reference to, and as i1lustrated

in,

the accompanying drawings.




