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MULTI PLE SI ZE PACKAGE SOCKET BACKGROUND OF THE

I NVENTI ON 1. Technical Field This invention rel ates
wW@emwenei2Bs to sem conduct or processing, and noOPET/US2008/012981

particularly to sem conductor chip sockets and nethods

Convent i anal YR EIRCESTZE PAEKAGES LRI J2°° ©

mul tiple dice on a sem conductor wafer. After the
wafer is full processed a dicin eration is
perforrred to § QFeTfmol%JﬁENﬂHQN Sone types
of r dle are subsequently nounted directly

1. on Zﬂcghrﬁgm F?eboard wi t hout the need for a package.
Hdoey atventidrivelatésygemsrallyas semidoadugyorprocssiagy andhh@e, particularly
are gestlned for a package aof ogne sort or another. One

to serairQpaRRteTFiuR sarkpts #Re mthodsof makinedbeseechi p package

5. Consg r&ﬁndiApﬁse substrate upon which a

sem conduct or ip or multiple chips are nounted. Sone
c dMumntypenaf catesntiprsl sdnsicomdresir shipsfarafdrindd hatultipde dice on a
.pl aced over the sem on.d ctor chi secured to t
somiGnEiPe R, Ay TR SARLEPEeFid GoiR 26 ton Srpeiomed o
separ@fe dnB AiCLOMIRbINRN S 0158 e BHLGhIRIn Rt d? d?@&[lé@ggse'qﬁently mounted
designed to interface electrically with, for exanplé,
direclly gp@leercuit hmrduvgﬂmh Heareed farq IaaCbagmtIéw‘mermhttr tipesr d
part o obR s B finge T n SRR ot S DO PR er
wedhe édm&éntdﬁfal i fan@0f & BérRicofduciirahiep patkibd dhsRtsSdfRHase
size of a chip package substrate may be Inserted. In

substghgpon,whigh 2 semisandpetor ehip obBw{ple eRipg Aremountedl $eme he
conv&ﬁ@ﬂ?lt ({e¥1§‘ﬂ§ gl@o Qgﬁgléc}%lf‘ laq {d tﬁh Pafce(?o{; 'tf?e P@l‘f’l%@l&ﬁxctor ghlrrl) and
em con g

trat uct or and therr correspon
securse the wahstiater bycway opac kdi@elvsu ht patkage subseraterofahd esryentional

of si.zes, Ccor erb ard . and ot he
semlf&afiact ALsTuP ae%&a&%fssf %@@Cesh w Ofelxal.naLe a socket

that i¥f éédn%ér)éd & a Phihife8 cBRLit §bz¥r@%f%ﬁ@ ng%rtaﬁotﬁ&‘& ommodat e the
nmyriad of dlfferent chi p package sizes. |If a socket

b capeitianabpackegesl shipoard Isoekst eonsisted hidy thaidiaage

. subst t. f ff
peripBeSaF WP defieS dn Ok o uEEh gty fies et S padeegy
substR@CHAY Be ittafted AlnCbtRedw S8 HpAHERAL RCcRet PeSilen #GE DI tAE Beometry

make woul d be substantially reduced. The present

of a particatarisize of 8 chiprrackess substoarer Semicrgduntor diprcindgheine

corre%{ é@ﬁ‘éﬁl&% %ﬁﬁﬁtﬁﬁ/&ﬂ#ﬁ)wfge EMsedaRs 2909 a Fhr32ONAY BBEi3es.

Accordingly, motherboard and other card manufacturers must make a correspondingly large

variety of different sized sockets to accommodate the myriad of different chip package
sizes. If a socket were capable of receiving multiple sized chip package substrates, then
certain manufacturing efficiencies could be realized and the number of different types of
sockets that card and board suppliers must design and make would be substantially reduced.

The present invention is directed to overcoming or reducing the effects of one or
more of the foregoing disadvantages.

DISCLOSURE OF INVENTION

In accordance with one aspect of the present invention, a method of manufacturing

is provided that includes forming a socket with a peripheral wall defining an interior space

that is adapted to receive either of a first semiconductor chip package substrate and a
1
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In accordance with one aspect of the present
i nvention, a nethod of manufacturing is provided that

WO pwbuoee3s f ormi ng a socket with a peripheral wat1/US2008/012981
defining an interior space that is adapted to receive

ither qf a fi.rst sem conductqr chi ackage substrate
seconghsqmicendiir SRPASEESTRY ol Hhedialdeghcansiiiir b Packase
substfdtd Bds SSERL SaO8ES Afst phirRlith 3¢ kRGQ@uaHRStUr&! £hd8S séohiif St
size and a first plurality of structural features and

semiqopdugeiceipl packiee swstratedras @hsegondastdcatifercnbidian sheefitshisizeiand a
eGo Si di fferent t . the first size d.a secqnd
secofE ARy Tk Atk BFust i ofuifrop s e 5 Finea for

the sdekét Cihertaird pRR4lity @8 s@i@uiabfeaBied @loptiablex6 @ligige elther of the first
third plurality of structural features is operable to

pluralivypd sueiusah dgatiges ehidefirsisemigondugtos chip package sulptraje and the
: i
socond PHrdlifof eathfaf of HeSiecRTETARAMGRAK ofiD AP E8Gpace 1o,
selecti ety aihbetie drstdenii@mdattopclip pkelgge sulssiateatodetlocated at a first
el ectively enable the first sem conductaor chip

presefsgied pgaitienia fheapisripbsisee pivt redacond samisqndhicigr elip naekags

substi8StoldeqBcdiét ﬁttheseb&@ﬁﬂe%le&&ﬁﬁ@siﬁ&{jinttﬂgirﬁﬁrf&@gace.
sem conductor chip package substrate to be | 0cated at
a Is ecomdanse egth aothed agpest off the prasetthisvéntioes 2 oetlodade.

n._accar danc i th anqt her aspect of the present ..
manuf R RN Ao oS aRe TRy R Lrach 4 p PO IREY Yolldefining
an in{gﬂgﬂ spdeshat R}éidtdﬂ)teal POk @ftltu?,f]ﬂi o{fia_ fﬁrstrsgﬁﬁfmgnt&br ¥aiplpackage

errning an it nteri or space at 1S adapte O recel ve
substesfe dngha sseord samisendystarchipdrpskage swhitpmitpathafjest semicondicgor chip
poc R BEERR T SN RL LR BEGRAFAP R A Wpona

semnm condu

semicdhdectanchippidkagé sybstih@lHab ¥ sedongtsizeclifféraht thed@ther fast G#dland a

t he second sem cagnduct or Chicﬁ package substrate has a
second pleralitysqf serugfpral dpatires-t Hamsacker as adhird phusalify of stracuightpatures
for PR bokali 1 CAEE Bl cf B P Bupalie P AEK il odufhs of the first
semicopducdnl chip packagasibstratelaad tiof sectwed pluradity pf feanirés of thé second

.structural features of the first sem conductor chi )
somich AL F TR BAkPEF BHERHA (RS SRS TETP U G P S oppdidipecio
packd3t stiberafae WedoSfdH £ UTHYCH Rl LM PpRATIIAHhS S Idr3pSeeladd the

Ssel ectively enable the first sem conductor chip
secondseiggadeuipsthip package bebstraedo dd ledated at arsstondrpreselestadaubsition
: posi.tion infhe pnterior ace .and t he second
in theBfR bk ok« ThE SorkB § colblod REE BuftPl ey BHEA AL ape e e other of
the fit SRLRBEnPERHEORIUCRE cRIpSPack e Substtdies ik Ridintedl in IRASRket.

The socket is coupled to a gr inted circuit board and )

o agrordanse ytitheanoBier aspeck ofthe peasentdeeHHaN suYARPETAGNRS provided
that A RRGHRO ST HACH PEAYARrA SRR G drlintchEr SRR hapbdo receive
eitheri of\aefirtti semicanduetop atiiptpaskdgs spbsunatelad 4 deadnd sehigoeduceor chip

socket th has a peripheral wall defining an _interior
packa§5§ trg@a%L% frst serpicopdyctorghip packgge spbsiratgihas a first size and a first

Ly
secongsirieclifiichent tban gieifrstipankage sodrst platatithafstauchuralsfeatsirese The
socketafl]gs aathgridrp?lgrality of structural features operable to engage either of the first
plurality of structural features of the first semiconductor chip package substrate and the
second plurality of features of the second semiconductor chip package substrate to

selectively enable the first semiconductor chip package substrate to be located at a first
2
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plurality of structural features and the second

sem conduct or chi p package substrate has a second size
waledobessg than the first size and a second plBCHUB1098/012981

of structural features. The socket has a thi rd

lurality of st. 1 I
presclcifidosigion o e integiot e 4T IF Eroret et Or ERP agkeee
substfite fo6e Totdisd atsasgecsmgﬂé@a@ae&md@u&aﬁmg me&idspact e and
the second pl ural ItSVﬁR features of the second

sem conductBRIERDE Hﬁlj@@&b@fﬂﬂi DRAWINGSt i vel y

ble the first, se nduc r [ 398 substrate
C ol BlOregbhectraghnd S RIS O BedBioBOG TG BBpds il pon
readih@RITO D6 w R e triled deidhiptios and dpGERFGOm@U6 gy dratinks in which:
package substrate to be | ocated at a second
pridSell dxamexpledadinigariphviewof pn exemplarysgabedimeny ¢ computing

dev1c@§t§aﬂ£lﬂe9§ ?6_1%&%- R Néﬁntyi] ﬁr&g{ £8Q4.ng and ot her

ages o € I nvent econ€ appar ent upon
r R, Ods & bertionhll vaew of Fitet hiakedlatkesiisr P2t on and upon
reference to the drawings inh which: FIG 1 is ) )
extflodddapprarbradarie vy ok iecookst aag erpted rcycxéa%s%ﬂ?éﬁtcte&r in FIG.
1. a conputing device that includes a socket coupled to a
" printed circuit board; FIG 2 is a sectional view of
FIKEG. 2 i$ aikeverb¢adsaew ioban 2k@natelegemplarserahodimenhefaisocket and

(11 ofbtrhe s%cket and printed circuit board depicted
printgd cigguipbogrd; gids - 4 i s an overhead view of an alternate

exguRkas ¥ pﬁ‘:fﬁ?ﬁﬂj 'VWM A ex@nipPars 8bclk@n dithal dMABFIng inicHhdism, a
board; and FI G is a pictorial view of an exenplary

printmm@tthmmm@mtmg s#teitani sm a printed circuit

o s PP EOR AR GET G RGN

I ghehedae inpsiRE@lited dehvg eerefealt Mumepdadre dendigilPrepeated where
identical e errents%gpear ‘in nore than one figure.

identirak ¢lemgnth 8RPaeb In MerehampPRyHeuan d umHng BeV ite thefrayings; agd in

[ I
partlclliarttl)1 Fi@ I tlllr% gt‘i?‘ﬁﬁ)tv@p éa(ﬂ%g&négﬂ)tllﬁgfgﬁlgé%\? gg \cﬁigx\érﬁ%lagn
emboldlmémdxﬁa camonkgede\éi&: tthat sutludes a squkien2@ doupledcioi 4 printed circuit

ar socket 20 is confi ured to receiv .
boardy 'y Th Weke 045 PSR LIS A BRConygor chip
packa%'s1 Wo@aﬁﬁf)le%f Whid e SHAVD 100 RARSn ftH@chkan(ﬁQﬁl‘lﬁl%eled 40

'and | abel ed 40 and 50 respectively. The socket
and SDsresp@ntﬂYf{lwr “éh!e srcktm& isenefigured bethot pry orghe pther phidkpgekages 40

and syl SN R 30BE 20 el TR hahPa AR T ERRE S e

prlntéQﬂéifdﬂltfi)Q)anO ﬁiﬁy BOYnPbf fviradty ©f yrided pirbult E@arﬁs ﬁ@dlnﬁ electronic
boards used in electronic systens, such as,

systemgatvsh &5, far ergmple. sonederbaais a daehierbastd, a aaré@r athﬁr type of
substpattg ©fhd yxﬁ)rﬁe(? Lircuit board 30 may be constructed of ceramics, epoxies with fills,
plastics or the like. Power and signals are routed around the printed circuit board 30 by
multiple electrical conductors, such as the three exemplary traces collectively labeled 57.
There may be many scores of such conductors on and/or in the printed circuit board 30. It
should be understood that only a portion of the printed circuit board 30 is shown in FIG. 1.

The semiconductor chip package 40 includes a base substrate 60 and an integrated
circuit 70 mounted to the base substrate 60. The package 40 may include an optional lid 80
that is shown exploded from the substrate 60. The semiconductor chip package 50

similarly includes a base substrate 90 upon which an integrated circuit 100 is coupled and
3
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substrate. The printed circuit board 30 may be
constructed of ceram cs, epoxies with fills, plastics

wo@roovke72B8 ke. Power and signals are routed aroRemU$19e8/012981
printed circuit board 30 by multiple electrical

may BeRAaar PURY PedPonhsR i e e iy e 99 The

substl%‘t&rb()cé?ﬂ(b@cﬂlgi Be Qaaﬁlw&o(frgbrﬁct fr 5111@ ttﬁéjs&Hsfrﬁﬂéé ) QR@EGI may
. I't shoul d be understodd that only a portion of

be standandtcode, ¢hingore otweeldss36 desirah diire scmut%ln@ctmr cHlips70 and 100 may

duct hi d
be ang GPa kA o GHeLan B R aapealldaviEFs 6 in SRty bty for
exambféenﬁ’@ﬁ?ro‘éég@&tsr Qltaghﬁg prow%opsaﬁﬂﬁﬂﬁﬁn&@ dﬁ%}ﬁd 1ﬁ€é| Hﬁ&l &kcuits,
optional lid 80t I's shown expl ode romt
memeiytsisyicas er e likgrandyaay bosidgletas rmuihncprep a{énxtagﬁllwnultlple chips
my B IE LR B0 Al SRR L s e

fabndﬁrﬁdl B siliddsh, gdithanih b oiher Qmwnmwr Qﬂﬂé‘hzﬂi olndesieed, the chips
substrate 90. The substrates 60 and 90 may be ceramc

70 angd 108 rx@agrhecfabq@at@f} @saqﬂ;eénicpxpfglcg{gﬁgltipg{l@tgr g@sgﬁ@s.gﬁhﬁagtional lids

80 an?ehi 18 con g? gth %Eﬂ G%leg’l n %ﬁr%géé%g& grgf;'lsﬁc}?sqgs, metals or

ceramiysr | Iachn(ﬁ(etﬂlpfafrﬁ mebdm)qneshohds:ﬁﬂ() and 110d@wy besompesddiofia copper
el ect uch as, for exanple, mcroprocessors,

Corelé?l%?&’rﬁ{ B}% ssors, application specific integrated

CiTHe Wbkt 2U‘?ﬁ@ﬁd’es%e@€rﬁ)ﬁ§rapﬁvaﬁ He0 kidk ﬁas ﬁﬁﬁrd‘fﬁ% oP§ructural
single or multi-core. Optionally, multiple chips may

featurige Otmqpibeds 130ackifh, $30sstl30d @@@@nuatgmmedthewardly toward an

imterigf Taf P4 Gt bR BY st P8 T walf e SPhchiBe f Lair@ipdiling
and oppositeB/ profectihdpluedlitPdf dttuchine] feafirdtet b1 5021 80b,aS0c,

a sem conductor-on-1nsul ator substrates. The opti onal
150d pndj§5@uthatpiojectingmihedrterar spagy 14Q. oﬂlqn@pmbﬁrsdﬁﬁ@rmb 130c,

1300 551 S WAL, SO G Sh8na [T g g speses
corres”pbﬁdmg;&etb@f souqose teaafrefocionees 1604,d 60b.clod£160d dnd 160e and
socke7t 20 i ncl ydes per.i pher al vval | 120

170a t1ﬂ§t§ W’Qg anwiah Dpsredpectyelycon ihgPagkage shlsirats 00 efithe package

40. n%%@cﬁuo&i’tﬂbme&{’b% 131‘:)%0?*3@%(131%@8 ahfte xﬂ&ﬁb&%tlswvﬁb%ﬂ 150d
toward ‘an interior space 140 circunscribed by

are sidi0and Bipacedetb leng (e twnmou&e[wdlmlumhpwoﬁ smglcamai features or

eGP B AR S D 8 Y o SRR S e

circuipgaukagé 50. nhpthwkeay MhELIcRE EAGE abdnmdlide e&m@%eﬁg&eﬁgge 40 or
Ob, 130c, 130d and 130e and the nenbers 150a 50b

the parkage 50.50d and 150e are designed to engage

Cahr | t f ct I

AR SORBA0 M o Raed WA G nd EBRUGER, Gl S GBER are
showd Zhdlladeldd 2002 1 0r 2220t IThelopeniaps 200; 2paakageo ﬁia?iﬁerpab\fided to

60 of the gacka ge 40. In addition, the nmenbers 130D,
accommpdate ACUiBTRICHHES efbe RERSEICircYiy @Bard@deota%be\% otifos ogher

n f

electréliué?lg (I?St. ?l"el%%g?l@éggpgréf}’t u% A 1§ \g‘ft%ljiﬁg éﬁtgrr%gf?ﬁ&'t ngctrlcally with the
package substrates 60 and 90 in a variety of ways. Land grid arrays, pin grid arrays, ball

grid arrays or other types of interconnect schemes may be used. In the exemplary

embodiment depicted in FIG. 1, the socket 20 may be configured as land grid array and

" thus include a plurality of upwardly projecting conductor pins, only a few of which are

shown for simplicity of illustration and labeled collectively 230. The pins 230 may be
4
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not ches 180a, 180b and 180c and 190a, 190b and 190c of
the substrate 90 of the integrated circuit package 50.
WO poobleR38ay, the socket 120 can accommobdat e ePCTrEs20081€12981

package 40 or the package 50. The socket 20 nmay be

.provi ded with one qr. nore o ings, three of which are
FabridH 1O QNSRRI BB S SUGT SR A3, CMET. G R Picksh mixtures
f thedd Or 812dike2Gn TR ¥x QRpIRFPUhEGHmER:, REGARIPHRLSy Bk 6Mbbsed of gold
° structu}es of tﬁe %r?ﬁted c?#cuit board 30y(not Eﬁﬁvﬁsgo
platedrofpsr. ot her el ectroni c needs. The socket 20 may be

conf | .ed.t.0 i.nterconnect electrically with th
packglgi Pl e dneicpabags s e PRtk ypisstood by

referti v td BIGAIY, ¥h$ch iBiate&idrdl ewFFIGD RItdked 2k SecBbh2YS Rbte that
other types of interconnect schenes may be used. In

becaysp of thedagrationpf sedsioni 22 ranl i Bisi ciical paekage &0 id yisibigein FIG. 2, and
Rf,i r d. gri.d argay and
oy BESFI BBy BRI O S B AR bt e, e

notche® N8icindr 190a Age vicibley As hered abowhigdilRk@atple@mibdddhent is
sinplicity of illustratiaon and | abel ed collectively

configeygd asp dandigiid ary suely thaé themorke2diepicind iv dildut hay a plurality of
1 L ! g

o Bl ag SRS 18 .St WS RRRE D201 U 20 may

be previbatiwitk atplurhhey qfisneke28@ avaplelnd wiichpars égbebdd 20l dhe number and

e BB B O R U T e
as well a@‘m@nqu%diaﬁaﬁ%éﬁ&ﬁ lof B co\’ﬂiﬁé‘tbx?%inf b8 oflthk %5&#& ap.

section 2-2. Note that because of e location o

sectAdshtionap detail$ of thhsodkiet 20iand greglagkagesd0iagd VD sndyl e i n

ot R B ahO TS M BB Pl o

portidioéfahe prid8@ airaiitbd2830ahe the FdcRhges 465n8 SDEWVhRBQYEpositioned
this illustrative enbodinent is configured as a | and

adjaceptite) b paiyn theesrckai2P. (The operings 200 24@ gné 23¢ aferdispecsed in the
_ - | TP A .
space3) BERLETU el P B 138, T30 PR I e

150a,bis0py tH0icd E30dwiridhl 58e jok theadocket 20fmsoakeds a nayriadugd] deffeent
ich are | abel ed.240. The nunber anpd arraqgenent
r

wh ) f
configyiatignse LB {lis dlt5traivg craEmgnt prsrmeRects d 4t rlefe Aprd 13d are
confifted & §&1ﬁbﬁcﬂ%¢@_&@tié@s @t A8 kized B hbeh MpRR th@%gﬂrg%pondingly

rrangenment o e conductor pins 230 of the soc
semici@ulapslttiped onwhed B, 160@160d of eckbstrapoGar thh eemicircular

Kk 40 .gand 5 d b f j
shape 1P Tadg) B g} AR grdfie B RS gt 5 156¢'ana
150d aRCH B laP coriFigtRéd AsoRnféirdule R6jebieH thdtlagdidited@®anstcBAp with the
and the packages 40 and 50, which are positioned

corresp9ndinghit sepicibemlarsbapadnatehes 4 dekel70g @nd THed oitdaipagkage substrate
- h8nadi r A N

60 anff 3 sel e el o BPFLIE Ro0Lr AE pRRBEE s piye 0. Indece,

the prb@tionslBI0®,an83B0c Mk, sepi@ed by 2istaddelx,, tHofidjeatins 130b and
150e of the socket 20 nmay take on a nyriad of

130d §y pidistanee X2 and the projections 130c and 130d by a distance X>-X;. The notches

160b, 160c and 160d, and the notches 180a, 180b and 180c are advantageously formed with

the same spacings X, X; and X,-X;. The projections 150b, 150c and 150d may be

provided with similar spacings to match the spacings of the notches 170b, 170c and 170d of

the package 60 and 190a, 190b and 190c of the package 90. However, the skilled artisan

will appreciate that the separation distances between the projections 150b, 150c and 150d

need not match the separations of the projections 130b, 130c and 130d so long as the
5
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configurations. In this illustrative enbodi nent, the
menbers 130b, 130c and 130d are configured as

W@ 006128811 ar projections that are sized to naPCHUSI08/012981
with the correspondlngly sem ci rcul ar shaped not ches

160b, . 160¢, 16 trat 0 dth
SPACITEyALNG BLASEOSH ¥t | 0k EHbLSATDMCR FSBACIAR Of Bscnabhet AZOD
170c %Hm'(é@{)ﬁh@ Qubstiae eﬁmetﬁé ndeRS 19b§01390%r£ﬁ’1d]1@@9 oflife substrate 90.

sim y configured as semcircular projections that
ar e Biezmembers 180z indulB30si iy bdeondiguredsysgadiallyl npunded or other

| haped .not ¢ b, 17 d 170d.
shap G SRS L PR P e r e T g 201 AP REHiogs 150K and
150e ]1‘2&32)&: siiﬂﬁﬂlya&ﬂm]gg% Rfsehllfoniel 3G8ctad WithdfpoSflg flat surfaces

ed, the projections 130b and 130c may be separated
260a bx}d 36% sTlmﬂzaé sm]faces Ré0pamy] 2604l asprdesiBwl tagagagson ddge 370 of the

pck SR G0t LB L5 08 IBIS L g pros

edge RB@oNBE phEiagd 8&9&traﬂe8ﬂb1f and wheh theapRk Act/aubb@ge 9034 Yeated in the
formed with the sane spacings Xi, X2 and X2-Xi. The

sockgs?8j ecti ons 150b, 150c and 150d may be provided with

s GBS B P LSRR BBl

membersl 1 3I@0andofS0h e ¢gignad eo &ﬁgagbloma'@bndlhg edgds 3(]Oadnd 310a of the

notctige e om oF ek discoomonte $6s b gD RIahe Fstbers

130e ﬁﬁ(‘i ‘ﬁbet 1€ déﬁ?x?e:] dab 'eﬁé‘a%g:%‘ggac' 4 Bfrt%e%cetdg@sﬂﬁdls%@ 3308 8€ the notches

0d so g as gs of the projections
160e M}bmel 50 shamhdibe G@trsveed that iny apdlcofribe miembess ¥Oachidd, 130c,

170b, . 170 n sub rate. 60 an
130,418 LR Ex 1585 850 ind B S0R BEmBam A ijfnonripsegral with
the péfHRRN Wall308. 3neh iagﬁclﬂ@b/m@ﬁbérojﬁ 195l a$a Bavhed 8drhoture on the
rounded or other shaped structures with respective

socket ik ¥ f aces 250a and 250e. The projections 150a and

15@
st s hp SRy B ofsiohe SRR prtln BB A sn gy be used
to acctntmébdaaé mattipflasiess dAekarduBatesdin ehalesidyvelett Omengagage of

an _edge 270 of .the package substrate 90 and the
makigg, the aEraagement shghilyxs de hudeyreainrle sipdpipe thefour members

130b \‘}Egﬁﬁﬂie pgﬁg 1880 tdPeitel ednﬁ%ﬁgﬂ&ﬁ twd 2&%&& ofs 92081 Emcii

age s strate IS Se din the SOC
togetix .is that achammodagandr provadayer repdycivay of gightsfying the @@Qper

TR T ENET R
qu1ck3y1£}ﬂi él:fcuxtalﬂﬂy B%lﬁ&?ﬁle]sﬁgﬁra@@go 3:7 @1@ s%stﬁa@@fiﬂf%Qo @Q: socket 20

and the edges 250e and 26Ce of the nmenbers 130e and
during n@@albtlen dé@p@neﬂmbommgbbbﬁpcmngd projestions Eiflge$30b, 130c,

{ It shoul
130, E308, R0, TR 1 Rt SO, R PN 0Py R S s g dchiamism 1o
facilita@Ofbe var26] mdvéigent 1;3% sub&iflae 64 5990 as'lﬁlg(‘caselxﬁ@' bél ﬁdwn mto the
150e coul d be made separate and non-integra

I
sockey@Pi ghuy. dhe mampers 1302,330h, B30¢el Hihd0ard r15§B,2150§ {$od and
150e §H§me%%u§stg?e§%%ﬁ%l{8 hH1Ecalll ihfffe socket 20 at respective preselected

positions.

The socket 20 may be composed of a variety of electrically insulating materials,
such as liquid crystal polymer, fiberglass resin materials, well-known plastics or the like. If
composed of plastic materials, the socket 20 may be formed by injection molding,

machining or other well-known material shaping techniques. The entire socket 20,
6
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socket in FIG 3 A great variety of different
arrangenents of projections and notches nay be used to

waemonsmaat e mul ti pl e sizes of package substr aP@BUS2908/012981
the sane socket. One advantage of making the

includpg s e ohea! Mol hénd Bmabers 190 12 S060T 1 1060450n

150b.! BBE! 15d an@N%08 Blay Hehﬁte%%yqf)ﬁh&ﬁk' O IGRbrANY, dhe in‘nous
together is that Such an afrangenent provides a ready

memlygay argf thie greriphergli wajl ﬂ%m@y dpeepaatelyrfornédandofecuied together.
pac ubstrat.e 60 rel at 2
P e I it Qe tnc e Plat ciaPedEnE RGF FssPLat risided win
a pluRHBSITAéMb&S oP prdjdteionis! PS04, 386, 980¢,41308, MBet P5Tah€50b, 150c, 150d
socket 20 during install ation. Another function served

and 15e, the paskeeAR wHhaobes b6l 160 160801504 1Kk, 170304700, 170
1 0 5
1704, 08 ond PReackat S itk oucher Toc e od, Sopg. BB

Howevey, eieeskilled artibah wilbsgpredisie Otht thie Qtheatighhencagetidryityofor a
down into the socket 20. Thus, the nmenbers 130a, 130b,
socket tppecommndaterpliipleisizes of paginge sulpirates sary berptaineskby providing

the so%ﬁ@ttullﬁl %gﬁﬁ“{?%‘f B?Et?lft:tlggl f'éﬁﬁilr% rOtchEs L&fﬁ%?%l&{%hge Qfth a

socket espective preselected positions
correspooding phiraligyofioatwadhosedtuwil faatueesioe memh‘ers | A txamoplk loy this

| at i t I | d t al | ,
aternpficergbodihers showa LI ViR b dRisosient Ler: Bdeche
exemblak}esockét mmﬁﬁﬂe@ﬁn Blp’i‘ﬁﬁédcclﬁﬁh%hﬁl B0 Iy %%h%n @Che

may be formed by injection nolding, machining or other
printedediicuit hoewd %@tle shxczwn Enaphplirityed hiistratien. Twe examplagy chip

packa@F &8 a3l e YORT alyeal B WRASEE 395 T Serdling Reudes a

peripHé2Q0wal L 4Fichanéirclipideribeyadigitdridt egical3ky. ThE B&tkeBS2(Bmay be
unit. tionally, the various nenbers and the

provided wish ehusal apgnings 360,370 apd 388 shat may b dopfigwied dikg the openings
200, ZREHC00 RARIGERFIGR, | 854 50150 BLlibhelly SE PRREORHE BRIAY 20

may tef proeidbe mathar plprabipyeeft naetses ZBQOa 390B@90c, 130, 39])3 @dd 390f and an

30e, 150 50b, 150 k
opposiieppasdianielirag f@%%\es‘f 28@)56580 f@éﬁé 768
packa%g Q\‘fbstr;]a?eqjl 0 ofthe p?d?cq %é s Hﬁ? I %?ovﬁ&d’wvfﬂli‘ c&?é Bﬁ&m % ?gﬁahtles

Ob, 180c, 190a , 190b and However , eS|
of prczj(rqtiioganr metribeamaﬂe&?albeﬂmmifdmlds@@éﬂm 'aqrdcmgned to engage the

notch Sk, 3808, 3ot o806 ko R LRNBREL e gl 00, 4300,

430c, wsoy bl #E0fithe 230 8&tdnedith hngageltw Adtties 400a,0f006! 400et #OGY and
features or notches and the packages with a

400f efghe segkeh3thgApontienal {igd 450 lsnelﬁwqurymsmem@@leﬂgalsubstrate 410.
| }Rr.nati v

I Ty
480 nvayeaodspinsdriedgn@ithe xeuket 32y Inahis eégasﬂ@h@p&khg@mﬂﬁum 430 may

printed circuit board 330. Onl)é fortl on of the
be provided with a plurality of projections 490a, 490b, 490c and 490d that are sized and
spaced to engage the notches 390a, 390b, 390c and 390d and an oppositely positioned set of
projections 500a, S00b, 500c and 500d that are sized and spaced to engage the notches
400a, 400b, 400c and 400d of the socket 320. As with the other disclosed embodiment, the
size, number and arrangement of the notches 390a, 390b, 390c, 390d, 390e, 390f, 400a,
400b, 400c, 400d, 400e and 400f of the socket 320, and the various members 420a, 420b,

420c, 420, 420e, 420f, 430a, 430b, 430c, 430e and 430f of the package 335 and the
7



10

15

20

25

30

printed circuit board 330 is shown for sinplicity of
illustration. Two exenplary chip packages 335 and 337

wW@e@osbmes adj acent to the socket 320. The soCREL/USR08/012981
i ncludes a peripheral wall 340 that circunscribes an

LS SRR = TR T N

subje&%%&&%@x@atldnke the openings 200, 210 and 220 depicted
and 3. The peripheral wall 340 of the

soc kety gabe mlcbedtmm\nhnegaolwg% disqhoagd eteiny nedy beotosieahat

) 90 90e and 39 nd a L I
rigidY ST e SRR RTOEH PROTL s v Aeuor Aouh AFEBATHAS ¥
embodithEht oft @ @R cRMlsAQO holdAh RatikaERic REip patRagtiftothe trlifti-sized

ackage 335 may be provided with correspondin
ga@gl is a pictorial

sockep embadimeng 20 afaymeo]néensto(@ﬁléayapf%m)@@\g tablfa S,

view 208840 ol BRbrALD SRANRGE P £BARLE orion o

the p%gl airdlf]dlybdafrd Bg iy Si@Wn(ijbB srﬂlﬁﬂﬂ:lty%ﬁlmstréﬁ@c THESOeketr2d) is

) _that are desi to engage the es 40
providghwith agarotable é@mg%&%b@rls BROERG cogledfo %@GOC‘% FBror to the
prmté?ﬁgfcgn%lomld 4%01%5\9?1 of 2prd Bﬁ% Ofhel i@ SR erable to pivot

strate e se uctor chip packag
aroundrthé povespia qﬂﬁc«lhdgwugﬁbsctughtthe 4re(d48nid pavot fnotri thna)pem polsltlon
y als i nserted.i he socket 320. In t
showp Jy5RG 4 Eric paieagiiozin sich B FRentd) ‘S sesiion B gcripyl wal
120 of th:l é&ﬁét'%%n@fonﬁbﬁie%ﬁ&ﬁsof‘h%@l f&ggah s@8P%s her 408 packages

that are sized and spaced to engage e not ches 390a,
40 orw@bpwegmlil%dl SO0H Ardevens50 pppiyitally yngywsidito sither thesocket 120

or the rgggci) gect AT 3(9 Bg Wéilg{gg% epafso%locikg €§8 gﬂ%%‘lﬁs%géﬁerable to

swmgl@@&l N zﬂ'@@ﬂS OThé lR@esTEUMRLs a33OmbASS80I thit it Hesig@iddas engage a lip
di scl osed enbodi mrent, the size, nunber and arrangerre nt

590 o the siibfener fzpae 520 when Jufame §af is szared ongbpwckeigfrand the lever

9199
55043 gy A OOy SREHGhon vy
clip608Ce, 420F, 430a, 430b, 430c, 43Ce and 430‘ of the
package 5 and t nbers 490a, 490b, c, 49(d,
5ooa4n>5@fot§e @9@&6@% SR UhmeRts may, %C 3fy agpputing system.

An e%érz:llﬂilﬁg u9ﬁ§ §§sté&ﬁ 6 6% HRwrARFIB! 5TRE nB§PoRANBIG Rk sonal

ges” di scl osed herein, may be sonewhat
compuiey) dseyveseg mobide tomphangsdahest or @bm@ bﬂiseebmlenmgﬁystnma

rec it llocgina ] SRR IR FERSEhTR e R apmgmbers ona

substia‘?@aﬂﬂl&)ﬁd sotk&&dn skt a earRed bfEipes OAfBItidAGs HOW @iigik @OHIG. 6,
by referring nowto FIG 5, which is a pictorial view

whiclpfs atnm;/edmﬁ ét€“2@f fpsml! peyiied ob 4 pigse 63Pithatdds @ Mmeaher 625 and a
pece it 3R 1 A8l oy B35 AR Ppb BB M o bnecee

in mesm&e& 26 the pibb@ﬁB@.e’dih&Vpiebe 62@ nm@tbabd mackagersab&igile dn@socket
pivotally coupled to the socket 20 or to the

and ﬂpﬁ PigeeePLmay be fhmpates thabys. gesgckst ona package aletﬁtrst@o A
semicif1 hBTR c%ﬁﬁgﬁrﬁtx&?ﬂa?%le%aglg/ RbYillted using a boring tool capable of

drilling a circular hole in, for example, a sheet of multiple package substrates. After the
hole is drilled, the sheet may be cleaved along the midpoint of the hole to yield the notch
635.

While the invention may be susceptible to various modifications and alternative

forms, specific embodiments have been shown by way of example in the drawings and have
8



around the pivot pin 530 and swing through the arc 540
to pivot fromthe open position shown in FIG 4 to a
w@bk@smar2posi tion in which the frane 520 i s seaP@dUs2V08/012981
t he peripheral wall 120 of the socket 20 and on sone
ortions of a chip_package, such as either of the |
been ﬁ%?&klé@@gl fﬁ-‘éﬂl@her%- ef. it showlg bejungerstapd thay thg gpvegtipn is not
e TR Bt b ighp UL RARLT IncdfPafilonif® coverall
modifi&Dioas.ccqiir@leatschndpdtertativest falling wighin ieospatit aml sope 6f7the
. he | ever 550, h a .nenber 580 that is designed to
mven&ﬂﬂ & getgpeldist’ﬁ' thy g(’slwlf‘% aPREnAed EI3URS-£  ane 520 when t he
frame 520 is seated on the socket 20 and the | ever 550
I's pivoted downward towards the printed circuit board
30 and held into position by a clip 600. Any of the
di scl osed socket enbodi nents nmay be placed in a
conmputing system An exenplary conmputing system 610 is
shown in FIG 5 and nmay consi st of a persona
conputer, a server, a nobile conputing device, or sone
ot her conputing system The skilled artisan wll
appreci ate that the cooperating notches and nenbers on
a substrate and/or a socket can take on a variety of
shapes. Attention is nowturne to FIG 6, which is an
overhead view of a small portion of a piece 620 that
has a nmenber 625 and a piece 630 that has a a
sem circul ar notch 635. The nenber 625 of the piece
620 is engaged in the notch 635 of the piece 630. The
pi ece 620 may be a package substrate or a socket and
the piece 630 may be the opposite, that is, a socket
or a package substrate. A sem circular notch
configuration may be easily fabricated using a boring
tool capable of drilling a circular hole in, for
- exanpl e, a sheet of nultiple package substrates. After
the hole is drilled, the sheet may be cl eaved al ong
the m dpoint of the hole to yield the notch 635. Wile
the invention may be susceptible to various
nodi fications and alternative forms, specific
enbodi nents have been shown by way of exanple in the
drawi ngs and havebeen described in detail herein.
However, it should be understood that the invention is
not intended to be limted to the particular forns
di scl osed. Rather, the invention is to cover al
nodi fi cations, equivalents and alternatives falling
within the spirit and scope of the invention as
defined by the foll ow ng appended cl ai ns. CLAI M5 What
is clained is: 1. A nethod of manufacturing,
conprising: formng a socket (20,320) with a
peri pheral wall (120, 340) defining an interior
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space (140, 350) adapted to receive either of a first
sem conduct or chi p package substrate (40, 335) and a

W@ ewone723&m conduct or chi p package substrate (BO/USB?§/012981

the first sem conductor chip package substrate (40,

335) having a first size first plurality of
structural features (160ﬁp‘g§§§), t he second

WhatS§BlagR&fct or chi p package (50, 337) substrate having

L.

a second size different than the first size and a
s &k orethqsl efrmanufscterings comptising! f eat ures (180a, 490a);

form ' | ity of structyral, feat .
T F B8t s B Rl . 4Bl 58 e
t 0 engageceilubezsohdified {d resdivdbitierbf b Yir@fsemidon8liatbPéhip

features (160a 420% of the first sem conductor chip
packagepaskagsrsubsteate @19, 33Dmndargcendescateendyctor ghipipackage

of feat S ] ' e

subst r LSfuplsd 357 IS R GRIPLAD bk AR ARF 0. 235
sem corndwirigar fishsipe pack figse phurhlity olteudidi@dl fedBivgs (1600&20a), the
| ocated at a first preselected position in the

i nt er i ECYPLEgonyclosslp P&H%Pgﬂﬁéo’éégbwsgéﬁ%été%@é@é?nd size
chip pq}‘iff@&ﬁi H4p ﬂcj;r fsEsitethd g’é%@)rﬁd Blupzﬁit#' Of &hiturdf fedtures

second preselected position in the interior space
(140, 3380a, 420a)Tmed met hod of claim 1, conprising

TP NG BRIEY obASPAFAT BT 0 305 b o0 the socfe 20,
pl ur al i370§8p&hbisis e&%&g& lthéFFihe B8t pREMY SEsthidhirhl RBGhres
second pluralities of notches (160a, 420a) (180a

490a), (16@a,#30miafghe fiest sdmicanduictor shiptpackdgessubsteateif49, 335) and

f eat ur conmpri ses. formg ng a ural ity of ers.

(130a, e §RE RS OF Flalfte Lok b opl SemicolF g dyppackase
(140, 3969trat(50TB87)RS mtioéllyvehaﬂmﬂe filsh&m@téndubdr chip
first plurality of structural features conprises a

pl ur al iRagkage sybsHRie €0 12DLP bp desated:at adirstpagselactnd pasision in the
P N . .
second THSEHLELED. 3306 Q86T HATDAEidr tH packife

pl ur al isubstadte (EOTBET)I0 (b4 I0@}ednnt @jseaindgeseieriedfpositiontia the

second .sem conductor _chi p package substrate (337), and
t he for‘ﬁﬁeﬁﬁrfﬂ?ée?]tﬁ% ag@tural ity of structural features

C ORI h&RSd bOEIN 9,3 c%)éll)iﬁrﬁgx?é %E&rirgg Ehggs%k“é% ¥ a Q&%gét)m g §ystdi® (610).

peripheral wall ( of manuf act uri ng,

c diermethodjof griov il dvhyem tho Gk ind &@en@ pliralwties lof atructural features
peripheral wall (120 340) defjnin n interior C
( Fouibrss Byt 464 prebh? Ptk Bolshisid 0o . 4908 e
S goingiaR dhtCihat phitaRpaFkatausd Bsitiesd orhifilses $&ming B Pldality of
second seni conductor chi p package
members (130a, 130b, 390a) projecting into the interior space (140, 350).
The method of claim 1, wherein the first plurality of structural features comprises a
plurality of members (420a) projecting away from the first semiconductor chip
package substrate (335), the second plurality of structural features comprises a
plurality of members (490a) projecting away from the second semiconductor chip
package substrate (337), and the forming the third plurality of structural features
comprises forming a plurality of notches (390a) in the peripheral wall (340).
A method of manufacturing, comprising:

providing a socket (20, 320) with a peripheral wall (120, 340) defining an interior

space (140, 350) adapted to receive either of a first semiconductor chip
10
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substrate (50, 337), the first sem conductor chip
package substrate (40, 335) having a first size and a

wo poosopBsiral ity of structural features (160a, P@R082008/012981

t he second sem conductor chip package substrate (50,

337) ha econd Sj differenf than the fj

Siob adichbe BN A0 AP g et el P s e lipdackage
(180a, «(8Qske (SO0 §37>)0€Héeﬁrsl(%%1&%thﬁﬂ¥hlﬁq;aékatg@sﬁgstra)te (40, 335)

plurality of structural features (130a, 130b

oper ablbaving adirgbgjee and hérst oluralify of streqtugsl fpatires (1604, 420a), the
structural featur 20a) fhtst . .
sen cottor s gt nReadielrluamteR: +2 neying ppecond size
pl ur al idifferefit th@@therfast {i284al a €R6ad pRikalithef seedid] features

sem conduct or chi p package substrate, to selectively

enabl e (82, #PPa); the saskes 1132 W haymgs thixd lpag@htwééwml@l
(40, Sefggtmteg (ﬁﬁ) §60:§)to %rafbllé t%t n@%%é%ehgg %ﬁ@le first plurality of

p05|t|on In t rior ‘'space
sem conrcucteal fe:dnmﬁs pmﬂlaa@)as ub&terf&t;tese(rﬁ&mdaaa clhp paekage
| ocat ed at a second pres | ect edéposnl onin th

i nt er i SHbYCaNd @6&18‘{‘1“9 prRUtsY drapres 2B 8p 1304 ef the second
print ecieﬁl'uf Hbﬁopg‘ﬂ{) ?aélgé e savdtoate, ANELILERYE 'eﬂgblg@l?e st
t he ot her t and second sem con

uctor chip
packag esemmwtlucabednp @@c;kage 5pbstia@;, (493735)itmbe heasd ek efirst

20, 320 6. ,Th t.h f cla th
Cod o pBsaIeged s ior a8 O Dlerior Seate ahd A ReroriL B ipapidnglor chip
first %@ka%)@%ﬁﬁﬂra@é @oak31) fSblocaed ﬁ@&cﬁﬂ&%selé@t@@bosmon in
(180a, 490 the providing the socket wwth the third

pI ural ithg/ingdriagtspaget ur al f eat ures conpri ses prow ding a

L it
Mg BY sehel LR R brRlep ERERF b 203003
n&ﬁmﬁngfone bath® dvher \oif @ieefift axmeseﬁ:bﬁcs§ermbw@lctdr3¢hfpfpackage
structural features conprises a pluralit %: of nmenbers

pr O] ectsphﬁf%%iég)”é\)d?()f 33 inrfee $99ket (28etBonduct or
&F cl§1ﬁp§ L RdEin &19 first HQ S lo hﬁ[d%l'itﬁe%é o?fstrl;%ctural features
structura Ity of nenbers

eatures conprises a plura
( 490m)ispfiog end savgndphyaliticsrof nbehsed60a, 426n) (804 uODayY, the
chi ackag ubst r the providi t he socket
hPHGng ke ior‘ff‘FtoW‘pS‘I‘ ﬂw&mf? ??‘H?l“é’toie G%EP‘E}P‘?F GapUes rpaprises
C IBNiliE S sBEIRY 'hghﬁg aSpIBARKLSS rﬁ@ﬁib&g (Bd%l Pf(‘fh' B0a) Projecting into
not ches ~(390a) he peri‘pheral wal

apbamgﬁtrws,sl)mnprl sing: a socket (20, 320) |ncI udi ng a
pelrhleerllq&fxgé OI}NE}alm g 12hére1 4[92 flI‘S% ural?tg 0? tru(gurai kea{ures compnses a

plurality of members projecting (420a) away from the first semiconductor chip
package substrate, the second plurality of structural features comprises a plurality of
members (490a) projecting away from the second semiconductor chip package
substrate, and the providing the socket having the third plurality of structural
features comprises providing a socket having a plurality of notches (390a) in the
peripheral wall.
An apparatus, comprising:
a socket (20, 320) including a peripheral wall (120, 340) defining an interior
space (140, 350) adapted to receive either of a first semiconductor chip
package substrate (40, 335) and a second semiconductor chip package

substrate (50, 337), the first semiconductor chip package substrate having a
11



space (140, 350) adapted to receive either of a first
sem conduct or chi p package substrate (40, 335) and a

W@ ewofa723&m conduct or chi p package substrate (BOT/USB®$/012981
the first sem conductor chip package substrate having

afirst size an first plurality of stru r

Feat ur duotTis0RA agiohgoralReok Spisitra Qe b 32omning second
packag %e&%ﬁﬁ&&ﬁc}ﬁﬁ}ﬂhél&gé s%ﬁ%&%aﬁzi&g@a %cﬁﬁ& kige Ehffé?éﬂi than the
the first size and a second plurality of structural

f eat ur dgsi(sig0md ¢4@0end plaradity hestawticek feémoes (3309, 4R6); aArd

h%gcgﬁtp (:ZQ{;?JQ) ﬁ%vigﬁ 62@1@8 C zhlgy 0 gt?{l(#lér%f fe%gtggsgqlaﬁgq]%{)b 390a)

of St I WpkthbR tofeRphgdd @ePbf the Eirdtl éﬂ&fahﬁy&m sEraBRul fedtu@h oPthe
package substrate and the second plurality of features

of t he fgslsspdcandpftenehin @@e}fag@ﬁubstmmigtée seaoad phuralityraf
sel ect 'fgﬁll%eg t%r s%cf‘élnlgsek*l&?ndug ﬁl?)}qg]%étsuﬁma?e to s?lecalvely

package“su ocate resélec

posi ti amable thefirst sunsicotucspahp fabilge %&)atamﬂbé hﬁated at a first
second sem conductor .chip @gcka ge substrate to be
| ocat edreselested positign ip ngelp 1068358 £140, 370) #nd; the second

interi %Egl?&?ggc’to X g Bgcok%_gp AR t8fbe%@a;téﬁ &a 8BS rgselected

the so rises a conputi
syst empo6itidh.in fH2. intEher smpe,r at us of claim8, wherein

bR RO Y MBI bt ] St agem ot
n%g{b@ﬁnégﬁ% (61Ha) (180a, 490a) and the third

plurality of structural features conprises a plurality

of Thempbatatss 0f 8dém 81 8bbreiBdR£)rstnnd secqndrrgulrahtlgs ofgructural

[ ri or _space .. The par.at us . of e

e o Bttt v e Sud PR Gitr PhusfiUBD 4 aPRaghE 400w
Pladd @hd third PlurdBiFE sGrultdrd) PoaneOrGhipilisy a?:}M@th)f&THléIhBers (130a,
first sem conductor chip package substrate, the second

Ilépbl 390p) projestipg &t the infesior §PaCS- conprises a plurality

p .
LSS 2 LI 5 SR PR RS comprcs
playsladalityyofaherabersi (A’Mraabrof ating heay ¢omp [heﬁfﬁst @npbmrchlctdr yhip
of notches (390a) i n(} er i her al V\fa n}
package substrate the second plurality o structural eatures comiprises a plurality of
members (490a) projecting away from the second semiconductor chip package
substrate, and the third plurality of structural features comprises a plurality of

notches (390a) in the peripheral wall (340).
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