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[0001] This application clains the benefit of U S

Provi sional Patent Application No. 60/421,480; filed

on Cctober 24, 2002. BACKGROUND OF THE | NVENTI ON 1.

Field of the Invention [0002] This invention relates

to novel and uni que nethods for fabricating Land Gid

Array (LGA) interposer contacts that are both

conducting and elastic. Furthernore, the invention

al so peANp GRID A REXY I F{BRICSEIONUKIAG EIASTUMIICEORE AND

by thée Tnventi vegRbedINGMET AE ST OR M Prior

Art [0003] LGA interposers provide in general,
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and—&a printed wrtng board ( PVB). A general exanpl e of
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I/Cs, and are currently being enployed in the
hlghest end server and superconputer products. [0004]
One BAGEGCROUNROE THE INY @Bﬂlﬁe LGA uses button

cony agt dSPﬁllEIn%H?i%hs“ ng of siloxane rubber filled
Wi t 'il_?l'gfi’V'ET_pHT't‘lT_E’S such as shown in Figure 1 of

t he[@N0A ngs. THikirsestiometatasdo nsveﬂ atdndede nethpdofor ﬂabnaatmg Land

e CREGvF e (oSSR aaert ART s maltinh e At "
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this type of plication, incorporating both a |ow

el ativeRtive el @g% and high elasticity, the

particle-filled sil oxane rubber system| oses a

significant proportion of these desirable properties

und@y Diseusdiemeli thgPrigiAath are required for

[0003] LGA interposers provide in general, interconnections between a multi-

chip module (MCM) and a printed wiring board (PWB). A general example of an LGA

retained in position between a module and a PWB is shown in the drawings, whereby
LGAs may accommodate very dense two-dimensional (2-D) arrays of I/Os, and are

currently being employed in the highest-end server and supercomputer products.

[0004] One widely commercially available LGA uses button contacts each
consisting of siloxane rubber filled with silver particles, such as shown in Figure 1 of
the drawings. This structure is intended to provide a contact which possesses a rubber-
like elasticity with the provision of an electrical conductivity. While siloxane itself has
very desirable properties for this type of application, incorporating both a low elastic
modulus and high elasticity, the particle-filled siloxane rubber system loses a significant
proportion of these desirable properties under the loadings which are required for
electrical conductivity. Although the modulus increases, it remains low overall and

requires only about 30 to 80 grams per contact to ensure good electrical reliability;
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el ectrical conductivity. Although the nodul us

increases, it remains |low overall and requires only
W@bwun3Besto 80 grams per contact to ensure goRCI/US2003/014830

electrical reliability; 1 WO 2004/039135

PCT/ US2003/ 014830 however, the loss of elasticity,

results in severe creep deformati on under constant

| oad and stress reI axation under constant strain.

The
el ag é\%P q@‘gﬁﬁe unre Flglg% e ? dﬁ%fh c%e% ‘&Qf?g{é%@({nﬁﬁd i CoﬁStant load
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i ndi_vi dual signal contacts. [0005] Because ‘of the
adv ePYe deerhk GHffaidyre spesatdps 19vels 9nadich eitac Rasihbecause of a total

a5 o BGEAG ARIRSLE BIEAIRY B bbbl

el edtric I'y-conductive el astonmer LGAs of the prior
art, the industry presently favors the use of LGA

arr which are fa cated from random .coi

SucPRE" o Bisdpiiaand BERe st et flfserdBiftiof Rhich has
conb&mtdemondtatdi byStherﬁned eleytritd1B-naaRse ckopan ILGA'Ehﬁﬂ% prior art,
springs_have a nuch %her spring constant than th

el etheindugity preseymlyfarqry Breadisg o1 bigbraraypwhich gee ﬁa@a%ﬁt@deﬁom random
pr e§§iy§;§§1§9fsuﬁpél¥afoq§ns@a}incé?a I&{L@F@aﬂe@ e CRAR BSnebtBr which is made

order to eédsure feliable el'ectrical connection across

t hebathedynapsh esmparfyoridese spoimis hwmcm@@@h@‘rﬂ}brmgcd@miant than the
nmodyl an 7000 1 /.08 |.t]
roqhieraem bttt SR G B Matl bapfiet 8P 20 grams
oV epertchtaatrig ardef taerdu réliableel betiied Ud)r&).ectT(hﬁSﬁosb tlgharray. These
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heat si nk é I ntroduci ng defects in nornmally enpl oyed
S

t heingh Imodp tlhesqlogpBxcesisar defprn gergmicgngdulese dieigp their planarity
not Lo d. of
TP Y ALt A S b R0l g
Wi r cm‘glubmatydo theeatsatkdryahtroducing defects in normally employed thermal
paste.
[0006] There is a strong technical motivating factor for using LGAs instead of

rigid direct solder attachments between module and printed wiring board. The lateral
stresses that occur due to TCE (thermal coefficient of expansion) mismatches between
ceramic modules and organic PWBs are large, and direct ball grid array type
connections often tend to fail. Systems are accordingly preferred which have some built
in lateral compliance. One direct attach solution to address that problem is the so called
“column grid array” or CGA. The CGA is a permanent solder type interconnect that

deforms without failing in order to accommodate the lateral stresses imposed.



stresses that occur due to TCE (thermal coefficient of

expansi on) m smat ches between ceram ¢ nodul es and
wor@ansa3P\V\Bs are |arge, and direct ball grid BCT/HF2003/014830

type connections often tend to fail. Systens are

accordingly preferred which have some built in

| ateral conpliance. One direct attach soI utionto

addr ess that pr oblemis the so called "colum grid

arr

O nect THEACS aepaysen RO RAD ARkt for wing LOA
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L GAcani betrepled en thediehd, tiibrétsGhaviag Uﬁiﬂﬂlst@ﬁietl tippifisant tbitsid S
because repairs. and upgrades tq chipsets cannot be

car P1peeTRRlY, SEPPinge a1 BP@TKGAWR-Hilect attach sol uti ons.
Pressure nounted LGAs can be replaced in the field,

t hereby saving the custoner significant costs in

di siR98&Inbl y, Bivispphémegre kot tacknmdodical onghetonpmic 4dyanages to the

lg\lﬁgfﬁfséger Bl 8‘{{%@%3%)} @Segﬂo%grl 8 IFrﬁCaI% dﬁ?) cugerﬁ&%ﬂigns provide a reliable
I Nt @npesien tledd iy @thehscaltbleaul targetl/Cs edumts @ns moroftagle odganic chip
reliabl e connectl on that is either scalable to |arger

| | CREBUAESIERS t o nore fragile organic chip nodul e

systens. [0009] Accordingly, the present invention is

directed to the provision of a device type and
met [996%] of f abecordinglprihe h@ﬁent uventiansis diectedblietiheurgvision of a

cont AR e SemARTINT ol BV RO, P iyt of

| N\Ahsid D8N ofn@ Bcirtn] 1eﬁhtﬁ11ﬁynkow1¢dnmat ﬁmeemtd fdld yepieslditybes
an LGA type which utilizes a pure wunfilled el astoner
button core that is covered with an

el estMMARYOFOrgEANVENTREIRr i al that is continuous
fromtithe top surface to the bottom surface of the

but 108#0lst r u ctﬂreenven[ﬂe@ essputialy glesraibes @ bld tupeswhigl utilizes a pure
di SHMRALRIRMAB I RAPREGKS UG WK 8 PE&SERT donductive material

that is continuous from the top surface to the bottom surface of the button structure.

[0011] In order to obviate the disadvantages and drawbacks which are presently
encountered in the technology pertaining to the fabrication and structure of land grid
arrays using electrically-conductive interposer contacts, pursuant to the in;\/ention there
is provided both methods and structure for molding elastomer buttons into
premetallized LGA carrier sheets, and wherein the non-conductive elastomer buttons

are surface-metallized in order to convert them into conductive electrical contacts.

[0012] Concerning the foregoing, pursuant to an aspect of the invention there is
provided for the metallization of an array of through holes formed in an interposer

carrier sheet, the latter of which is preferably a plastic or polyimide LGA carrier, which



encountered in the technol ogy pertaining to the

fabrication and structure of land grid arrays using
we@bk@ansdlgal | y- conductive interposer contacts, PCF/BES2N03/014830

to the invention there is provided both nethods and

structure for nolding el astoner buttons into

prenetal lized LGA carrier sheets, and wherein the

non- conductive el astonmer buttons are

sur

ondnes Eligld Gt b Bhodify CAREGELe bRECUIE, Rith o dexclopment
f 0 rcdglhbn)gcsmnwné traengafieomalilirsgastemefoutthes intovtbe triettlized through-
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of firoihthostelsire bt e bpR L 8 iy Plly 3P Bnductive or
S h e(ﬁblecthb oshlatht @htefhl. WhefftérS thelcBisRhaR biittehs Rkeudtiallized, preferably
imde LGA carrier, which 3 WO 2004/039135
2b oByeh gRskinginode tp arvideslestricely serghictivresurface structure

' nt SRdigh QJlt hfﬁﬁ/%r e ﬁ‘@rqHE oﬁ%fsl?)lnahéj@ah%r%ﬂgﬁ B} sheets on
of photoresi t erea ter |ng el ast omer
butthBﬂwym&nnmanﬁbtalIlzed through- holes, with the
el astomer buttons being constituted of an essentially
non-conductive or dielectric resilient nmaterial.
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carrier sheet or sheets on which the
rm uegettm{ng0 48] whereiguibere ntay atsplb@rprqve@dmeé@abtﬂnmmlhzed holes to

|nv | a r

o1 E0 BPoeh R B YOS R i RERLAThiqpor e
arahﬁm@h&ﬂkmnth elastoner and which are then
netallized in different netallizing patterns pursuant
to particular requirenents, and wherein there may

al spolg proviLigsdaefibddiah sthidBlebhipA§ids PRyl fdsksalHiehare
for opti cal pathways for vertical cavity lasers in
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[0015] Accordingly, it is an object of the present invention to provide a method
for land grid array fabrication employing a dielectric elastomer core and electrically-
conducting metal shells or mesh structure to resultingly produce an interposer for

electrical connects.

[0016] Another object of the invention is to provide a method for the fabricating
of land grid arrays interposer contacts which are both electrically conductive and elastic

or resilient in their physical properties.

[0017] Yet another object of the present invention is to provide an LGA type

structure which utilizes a pure dielectric elastomer button core covered with a
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conformance with specific physical applications and

i ndustrial requirenents.. [0015] Accordingly, it is an
wobjoens91ad the present invention to provide a PE/OSI03/014830

for land grid array fabrication enploying a dielectric

el astoner core and el ectrically- conducting netal

shells or mesh structure to resultingly produce an

i nterposer for electrical connects. [0016] Another

0bj &oHuQfvehni er]al %’c%bt Jb gﬁn}'&e 4rPe] BEQ ?@ch@ay”’ﬁét@%& i gﬁn’&@ Hiring

fabricating o an rlé arrays I nterposer contacts

whi lwdardaarsl dbextdonielcenippiendd. | y conducti ve and el astic or

resilient in their physical properties. [0017] Yet

anot her object of the present invention is to provide

an BRYEF PESCRIPTIONIOF FTHE ACOOMPARYINGIDRAWINGS
di el ectric elastonmer button core covered wth a

4 WO
2008P689135 Hefrremseansy wrbenadeioibe i opingrataled descgption of
as §0rRE@UnHEHE bE fefihvedlioR ANy c&?ﬁﬂ@%ﬁ wAthRhé Ac8fpanying
wiring board and el ectronic conponents. BRI EF
DESERWIRES,GMhidE THE ACCOVPANYI NG DRAW NGS [ 0018]

Ref erence may now be nmade to the foll owi ng detail ed
description of preferred enbodi nents of the
i nv@otdjon, t ahguie LA illastfates Qldiaprantinbiic irbe-wctabaigyiofg module

drawi ngs; whi.ch: [0019] Fiqgure 1A illustrates a . )

di ﬁ?%ﬁbﬁﬁ@ﬂ% betesuE pmie LA BiRABFeddn Aesatdagos with the prior art
assenbly utilizing a pressure applied LGA produced in
accordance with the prior art; [0020] Figure |IB .

i 1 11092Q]at es dilgwnlBriljestratve e ienlerged d presendaiiopof thednterposer

iﬂ%ﬁ&ﬁﬁﬁggﬁgﬁgﬁhlon of Figure 1 A; [0021] Figures 2A

roug epresent basic process steps for
nmetallizing a through-hole in an interposer carrier

sh , o[ 0022]_.Fi gur e 3A 3B illustrate, .
r e:[@é%]t]i[ vel y:,lFlglrg%éPr\ Ehr CFESOH | Biifgrocess steps for metallizing a

through-hole in an interposer carrier sheet;

[0022] Figure 3A and 3B illustrate, respectively, a basic method of molding

steps in an elastomer button into a premetallized LGA carrier sheet;

[0023] Figures 4A through 4D illustrate steps in a method of metallizing

elastomer buttons so as to become a conductive electrical contact;

[0024] Figures 5A and 5B illustrate, respectively, further method steps to
metallize the opposite side of the LGA interposer;

[0025] Figure 6 illustrates a perspective view of a plastic or polyimide carrier

sheet as in Figure 2A;



steps in an elastonmer button into a prenetallized LGA
carrier sheet; [0023] Figures 4A through 4D illustrate
wee@p®39185 a net hod of netallizing elastomer bRCT/ORROF 4830
as to becone a conductive electrical contact; [0024]
Figures 5A and 5B illustrate, respectively, further
met hod steps to netallize the opposite side of the
LGA i nterposer; [0025] Figure 6 illustrates a
PEBRRGL 1 Ve Vigwe 9f1Rumbes hlrthePherBRIMVENER ot Be dafler sheet of
sheet as in Figure 2A; 5 WO 2004/ 039135
PCﬁ%gﬁﬁ@63/014830 [0026] Figure 7 illustrates a
further perspective view of the carrier sheet of
Figure 2A; [0027] Figure 8A illustrates perspective
regoez@nt at i Gigueé SA ikustiates baspetieetepasentitiontd{ght @r2dr;sheet as in
[0028] Figure 8B illustrates, on an enlarged scale, a
di d08HPAEL i ¢ sectional representation through two of
the netallized through-holes fornmed in the carrier
sheet of Figure 8A, [0029] Figure QA illustrates a
perl8@R8dt i ve Vigwe 8B il{ustraten osrap eslrgedseale.ar disgrammatic sectional
SI %ué? en{a%oxtl H%E)u ftw’c__) lt’t[e m%ﬁhz&?t%o%]@%o rfgm? 1n the carrier sheet
es n en arged sca sec iona
thnﬂ@gﬁmé&m of the contact holes filled with
: elastoner buttons or interposers to formeventually
contacts; [0031] Figure 10 illustrates a
peg@@@?t i ve i@ sRnBYRales 8 ?B@sklﬂlvé Qieki FURLin&Bposer carrier sheet
res 11A t hrough represent various
metSan ariat abﬂflfjgtllteéﬁws formed on the interposer or
pl astic buttons, as described herei nabove; [0033]
Figures 12A and 12B illustrates, respectively,
phy803al conffagte fRslkstrites, on an enlarged scale, a sectional view through two

of the contact holes filled with elastomer buttons or interposers to form eventually two

contacts;
[0031] Figure 10 illustrates a perspective view somewhat similar to Figure 3B;
[0032] Figures 11A through 11H represent various metallization patterns

formed on the interposer or plastic buttons, as described hereinabove;

[0033] Figures 12A and 12B illustrates, respectively, physical contact masks for

metallizing plastic or elastomer buttons;

[0034] Figure 13 illustrates the formation of the unmetallized interposer being
brought into contact with physical masks prior to metallization and thereafter
implementing the metallization, mask removal and remaining metallized interposer

button structure;



nmetallizing plastic or elastoner buttons; [0034]
Figure 13 illustrates the formation of the
waovme3d1B3 zed i nt er poser being brought into CPCI/ES1003/014830
wi t h physical masks prior to netallization and
thereafter inplenenting the netallization, mask
renoval and remaining netallized interposer button
structure 6 WD 2004/ 039135 PCT/ US2003/ 014830 [0035]
14A i | I
to EGre 11 S IR Ty Pt AR it b BB S BB 16,
enlarged scal e, a sectional V|eM/through tmo

|nt ser cqntac eSS|n u
B0 0] Heree ) 25 BERRRRF oB e sttt s oL B trroueh bwo
ar rlﬁbérpl’fsersdohta&t@@@sde@ﬁlé)ﬁhlltn@éﬂd shelbcdseebs; nt o the ,
physi cal mask with the pattern of Figure 11B; [0038]

Flgure 15B illustrates, diagrammtically, a sectiona
piAken alm e 1 Sﬁ?lhlts'tﬁfés %%&al’ﬁb&ir’&r@ay]oﬁ'@ﬂo;[agg 33A buttons
F| ure 16 illustrates an unnetallized array of

si | dockevkintoGhe ph{stStaahmaslv\mth thegratiemiod Keguré htl; a physi cal
mask having a pattern as shown in Figure 11E, [0040]
Figure 17 illustrates a final version of an LGA

I ntfeoxsiser affﬁ@ﬁe 1S Biitiseaies, dingemphaydallg, 4 deetigiat viewnakeh along
gure 11 and [0041] Figures 18A and 18B illustrate
B%hpﬁlﬁ3ﬁﬂﬁﬁﬁﬁléév metal lization of the el astomer

buttons in a variation of Figure 3, and to provide a
metal shell as illustrated in Figure 11 G DETAILED
DES{Q%Q?TI ON @g@ﬁE@E@E@emm o942 pilRene LeAduittons

IR IN TR TITE T

for the p03|t|on|ng or retention of a |and grld array

gh g&g«bn p! a kﬁﬁ?ustre%tesngil %i}’lélll-V%IhSIiJ%l o@%g LltheA Sl't/%@serl grfter

rint e
fabrication employmg the pattern of Figure 11H; and

[0041] Figures 18A and 18B illustrate steps in a method for metallization of the
elastomer buttons in a variation of Figure 3, and to provide a metal shell as illustrated in
Figure 11G.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0042] Reference may now be made to drawing Figure 1 which in more specific

detail illustrates a modular arrangement 10 for the positioning or retention of a land grid
array (LGA) in place between a multi-chip module (MCM) 14 and a printed wiring
board (PWB) 16.

[0043] As indicated in cross-sectional view, this illustrates the module assembly
10 utilizing a pressure applied LGA interposer 20 wherein the electrically conductive

buttons and contacts 22 which are constituted of siloxane are employed as in the prior



board (PWB) 16. [0043] As indicated in cross-sectiona

view, this illustrates the nodul e assenbly 10
w@Ri0ki029188) a pressure applied LGA interposer 2PCTAIS20683/014830

the electrically conductive buttons and contacts 22

whi ch are constituted of siloxane are enployed as in

the prior 7 WD 2004/039135 PCT/ US2003/014830 art. In

that i nstance, as also indicated in Figure 1A of the

nl‘iisthattl ok | %A %&Maﬁ’&i 1nq3't'éﬂr9 TAQQ%G?(E&WI%%S the siloxane type

|zes siloxane material with | er of silver
p a rbuttom@snmbaédmlmes alosars miterig) e\n&m %lﬂqr ohsilver particlegimixed in

f I

f gﬁaebg)g? ﬁ]&rﬂef(ﬁ) at18P glérsﬁltom/ %{) gle%t ﬁﬂ(lﬁlécﬁgfq e &CIBH&FS% with the

but fr(])@égtohitgﬁﬂle f@@flﬁ»lémt%bph@h@ﬁ 1sad1ﬂabﬁt1 ?‘ﬁ ] butﬁ:(%n t§h aednmeng of a dielectric
wi t hou e filler | i eu er OV

el edlestomen withoubihgdiller, %‘f mﬂﬁpéhqr%q Pa%‘g&gg gféatﬂa % ‘FPé‘duCthe

out Qhre M de ?Qﬁte@ on E It BFRRSF th DM RRer AR toR DD %@th the general

the genera nodul e assenb{ i's consistent with t

us emofiule heseinblyds nelssstenit el thearseiof tmrmmesqrgbpé LGA lnterposer type.
[0044] As shown in Figure 1B, the carrier sheet 24

whi ch nmay be utilized for the printed wiring board

( PViBp44i6 nay Aeshoomsh iFigltﬁetB ahe Kapérshea24vetish @b ee utilized for

sui tabl.e _mater he inter r cont act
bt RS VAHES boos B 0y g SPn M aAne O G i ol suitable
of ﬁhﬂeﬁéﬂ@ NBherédd WdihtePhdsBOARPRIIOnE PP afdUtifed Qﬁthaéil%r and are

shown f purpose of ‘illustration, generally the
car@ﬁ@mﬁﬁﬂééﬁlqmmﬁay conprise an array of possibly 40

or nore such electrically conductive buttons 22 for

t he purpose of contacting the nmultichip nodul es and
prifo0és] ci r c uAlthdmghodly. twp GO®6]s a@csshdvmfst papest of mlustration,
Figure 2A throu f the draw n there i

i | &8P, % P%e'%f?%f SR FRTRBE Br &f 88%9%?1%50 or more such

met @kdth@dll@@oh«ﬁﬁd@ik)@ Butialses forthépurpbiedfRosastingdhs fmiuichip modules
sheet 30. 0047% As shown in Figure 2A the carrier

shetd psmtedegiicid badds.-GA carri er

[0046] As illustrated in Figure 2A through 2F of the drawings, there is
illustrated a basic flow method or process for metallizing through-holes in an interposer

carrier sheet 30.

[0047] As shown in Figure 2A the carrier sheet 30 may be an LGA carrier
constituted of plastic or polyimide having at least one through-hole 32 formed therein.
In actuality there are provided an array of through-holes, however, for purposes of

clarity only a single hole 32 is described herein.

[0048] - Referring to Figure 2B, the hole 32 and carrier sheet surface 34 is plated
or otherwise coated with metallic material 36 on both sides thereof, and in a continuous

manner from one side, through the through-hole, to the other side.



constituted of plastic or polyimde having at |east
one through-hole 32 forned therein. In actuality
wao bhene3dse provi ded an array of through-hol es, P¢DUE2063/014830
for purposes of <clarity only a single hole 32 is
descri bed herein. [0048] - Referring to Figure 2B, the
hole 32 and carrier sheet surface 34 is plated or
ot herwi se coated with netallic material 36 on both
sides thereof, and in a continuous manner from one
side, through the through-hole, to the other side. 8
VO R0421/ 0391 3EheRGTLNIS2 DS BaBIFOgurE O04Btotdtkesteid¥is elated on all

as illustrated in.Fiqure. 2C ,photoresist. 38 is plated . .

on AR SLHR Bl G S Rif D bR P TP enccany
masklackd obr 1601¢s32. Dneadd i€ flien@Rpsed i Uvaighy T a0 is then
over holes 32. One side is then exposed

i ght.
Therepryed, and the asseably Hiwed el tha sk lf?@laﬁ%i&hﬁ\éyeéq%ﬂéi&wf the
and.4he sHBS Kveehd RAED aRieha 18860808 d8e BlerdbPR exposed to UV

carrier sheet over the holes, and thereafter the
secloghd. si de thereof is exposed to WY Ilight. [0050] In
actuality the photoresist 38 can then be devel oped on
both sides of the carrier sheet sinultaneously to

_projnsiEy t he dnmamngiesend ptoliaedistid8 chi theti 8e déveddpetl @ both sides of the
drawi ngs, representing the plastic carrier sheet
coaf BT heh sk ionesialy TR REiTRAY SrepEmEHSHOBR L a2 of the
ext 8061138 OM8lentine eRlldstic rribl\@ebitb Mg RithFh&MeBPexternally and the
[0051] Figure 3A shows the netallized through-hole 32
wheplstgresistexishding peerithe walls o thedrayeboksB2pped of f t he
surface of the carrier sheet; and in Figure 3B the
nol ded el astoner button 50 is inserted and docked
i ntf@osHe net dligurzBd shotve tizZnahllivdiethmagh-hele 32skhieethy theiphotoresist

non: button or, d eas .have been. masked, . a th

opuit e R o R S S it el Shovb el F Fiete 3B the molded
et @hdtéth&budtfl 50 Dehaafell @hd dodkke Gitd Ble@s@ANzdal €3 sfthétarrier
shell is forned over the elastonmer button 50, as

des¥erthdde nen-bpiipeeiad appe boye besn B1aeked. a1 theytpugicned or coated
Whi Ghh EshRctiRALELER LA RGN afid Bre8Ber3 1 RD 1638y Bhted metal shell is

formed over the elastomer button 50, as described hereinbelow.

[0052] As shown in Figure 4A which is a modification of Figures 3A and 3B an
evaporation mask 52 is positioned on the carrier sheet surface, which comprises a
planar structure with through-holes 32 and with the buttons 50 extending through the
holes in self-alignment.

[0053] As shown in Figure 4B, an evaporated, sputtered or sprayed metal
coating 54 is provided on the surface of the projecting button 50 and on the evaporation
mask 52. Such metal coating may be nickel coating, or copper or of titanium alloy
which is super elastic, although other elastic metals, such as gold and the like would

also be applicable to the foregoing procedure.



evaporation mask 52 is positioned on the carrier sheet
surface, which conprises a planar structure with

wa boosnshizhiol es 32 and with the buttons 50 ext ePdi/ng003/014830
through the holes in self-alignment. [0053] As shown
in Figure 4B, an evaporated, sputtered or sprayed
nmetal coating 54 is provided on the surface of the
projecting button 50 and on the evaporation mask 52.
Such nmetal coating may be nickel coating, or copper or

of titaniumalloy which is super elastic, although
ot hi®054l ast i cAsnatlimhis( isTighreld" GolnerskhAg istthen lifteceaway fraam the

20008500 eERbeshb Ta b S RhO R PRI Pt gt e

Fi oheenghGolddgatdsk 52 is then lifted away fromthe
carrier sheet |eaving the coating 54 only on the
button surface contacting through the through-holed

padigpsy [ 0055} thdiitfgatioh |oP§%‘h?et 419, rih@irra% gﬂﬂglg Sléfilageﬁ({ﬂg and the

arrangement is inverted
th em@s?kpﬁsapuoée@todbe a}msxtﬁ@dmdathb m&dhz&ﬁmp@@% 4s fegeated as
rep&g%gﬁ) heret of ore. [0056] The foregoing is al so

| 1'US ted in Fi gures 5A and 5B of the draw ngs,
wherein in Figure 5A, sputter-deposited netal is

provi d on t posite sheet side nd t k .

55 HRSEE1 ot ol OREOREI 3% et 1age T4 abh s SRS drawings,
l'i f%vﬁéiei%\’iﬁﬁ 58 NWierl dbpodiied Wieal Hlgtovided beMRppddlte shieet side and
finished arr angenent |nclud|nﬁ¢the netallized

i nte i@@msk 5% ﬂncb@l@&t@ner utteB 7P, aniddie magkas hendified avay ag shown in
per

Fi gﬁl% dS'EJ goa{er@?Jel ?fl*?es Q’ eH 9;@1@ Elrréxgﬁ g{rﬁgéﬂl&l}pg 'Elhe metallized interposer
thr@dgﬂnholes 32 as preV|oust descrlbed while in
Figure 6B there is shown a cross-sectional view, on an
enl arged scale, of two of the contact holes 32 in the

enplogs7Int er pasgiire GAriflugttatsshgRispd&live representation of the plastic or

polyimide carrier sheet having an array of the through-holes 32 as previously described,
while in Figure 6B there is shown a cross-sectional view, on an enlarged scale, of two

of the contact holes 32 in the empty interposer carrier sheet 30.

[0058] As shown in Figure 7 there is shown diagrammatically the interposer
carrier sheet 30 corresponding to Figure 2A; also in Figure 8A there is shown a
perspective view corresponding to Figure 2A of the sheet; and in Figure 8B, on an

enlarged scale, a transverse sectional view through two plated-through holes 32.

[0059] [lustrated in Figures 9A and 9B, which correspond to Figure 3B, are a
perspective view of the interposer carrier sheet 30 with the contact holes 32 filled with
elastomer buttons 50, prior to metallization thereof; and wherein in Figure 9B there are

represented two of the contacts with the interposer formed of the elastomer material

10



[0058] As shown in Figure 7 there is shown
di agrammatically the interposer carrier sheet 30
w@eoronespandi ng to Figure 2A; also in Figure 8APCTIESM03/614830
shown a perspective view corresponding to Figure 2A
of the sheet; and in Figure 8B, on an enlarged scal e,
a transverse sectional view through two pl ated-through
hoI es 32. [0059] Illustrated in Figures 9A and 9B,
t

o B B e o s R R Ty ol e avwings,
hol whicB 2ssentidllycomiespondsetoddgwasdB. butt ons 50, prior to
nmetal lization thereof; and wherein in Figure 9B there
are represented two of the contacts with the
i2 3 E) [2)08(218 e r3 5f g?é%ss 12>rOA g}?gul%glgg} et ateredrik @httelhlﬁls Mbhetallized

Qr to netallization.
Thi ¥ qxgné?%f@n SPRETS F‘giSF%PePféB rﬁé@&[@rl?]é%ﬁﬁioﬂa highpetadifzatipn pattern are
t hebagfcam%ﬂ&ﬁconﬁf{ab@ /RSH6h iR O GRRAAGIHNABh G Erms of
3B. [0060] Figures 11 A through 11 Gillustrate
varmetaBizplaet @ripsare foatest et t@@drfa@u dfcﬂxmbxmqr@iastlc button contacts
con h t A t

§(?%her %y%)nﬁl@ art%tqép ntﬁar & %%stla% ﬁfﬁ n%% ccﬁ'%p %pov(lj%eéi.over the

As shfavsiof the plaghiv @ittbhAS0 blrmt@ﬂsos&;‘lsfd-uwmnresous patterns of
nmetallization strips are coated onto the surface of
the siloxane or plastic button contacts 50; whereas

in foogtre 11 Iﬁﬁgﬁé @m%elré islfﬁ(‘}\ﬁ@édeéjsp%mfﬂ%ehc Héél%lg%gmhan

60 prOV|ded over surface of | asti c but

50 wnqtﬂhéqdm@g@r h%lp |6éé<t {acididate [lwcfemjlatlon ofppfigekpathwpys, for instance,
t hey

unn%lt%v ) ze %%%?VSI]%&?%& (});)e%?cq eglgl:? Ifll?i{)ﬁ&[‘]?ﬁﬁ/[ ngahﬂ{é electrical
f orsigtdliop. of optical pathways, for instance, in which

a vertical cavity laser may be | ocated in place of a

BLMto facilitate electrical signaling. [0062]

Fi gwoes] 12A angurd?B A bhdSIB Aluetrats, GoRmdticEldY, lsyctional view of masked
sectional view of nmasked full netal shell buttons as

shoti metalsheghd petons As shov ipfieeuse f 24 WiHEWP PR Ee Peséliqrg being
I ePiBREGE&EH an R MM SR HBBK bhRET B pd HRWALH FRRrd YRE whereas in

shown 1 n F gur e 11 G whereas In
Figure 12B the mask is provided to show a partially metallized button (two button

positions being shown) wherein the mask corresponds to a cross-section of the button

shown in Figure 11A of the drawings.

[0063] In Figures 13 there is illustrated the method as to how an unmetallized
interposer button 50 is brought into a contact with a physical mask 52 prior to
metallization. In that instance, a physical mask is applied, thereafter metallization is
implemented and a mask lifted away to permit remaining of the metallized interposer
buttons 50. In that case, the pattern is shown, by way of example of Figure 11H which
has the optical window provided therein in the form of a hole in the metallization

pattern to permit light from a VCSEL to pass through to a detector.
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Figure 12B the mask is provided to show a partially
netallized button (two button positions being shown)
wob@res133 he mask corresponds to a cross-sect i PCT/U820031€14830
button shown in Figure 11 A of the draw ngs. [0063]
In Figures 13 there is illustrated the nethod as to
how an unnetal lized interposer button 50 is brought
into a contact with a physical mask 52 prior to
H@b64 zationy g #19 idsPbe, HRShARCE.is %Mlﬁ'CS@act%%kthb%tmoser and
appl i thereafter nmetallization is inplenented and
a nasie Icas‘ex thd irdmpyser witherund sllop(@tquuhhomg ’Bfe etvhporatlon or sputtering on
ed.i.nt erposer butt
pat (?flé?ﬁa i'8 fo§ﬁ8’\fﬂ Y BNASEESPY
Whi @ Btall{28d for RBese Pélict and Wi oﬁﬁi@MdOIHleﬁ mﬂm@tan{zed ﬁ}rm)ptwal tchection as
form of a hole in the metallization pattern to permt
i gROvAR Fig/OSEL t o pass through to a detector. 11
V\D 2004/ 039135 PCT/ US2003/ 014830 [0064] In one
i nstance, the mask 52 is shown in contact with the
i nt[@0pTser, akwishoim inFiguresddA andd 4Brth@¢ prodestrajgdt shcap patern

il b .
fnla t él?rgu[%glt tPLiltlF}O ﬁgz aglqebr%gc\é@&? gét%g l?SF a %ﬂhqu;hrk%g\%g in 91fgure 12A,
I nt @hereineh Figutd14B ﬂh&rel 1eﬁ}tovm)a’leromahdﬂ ofekk ferpatisedth two

rellef d a ce r hol ef t tallized for optical
Fsdﬂu%@tedéﬂﬁ 3R :l ieb ekl o FPH065] As shown
|n Fi gures 14A and 14B there is illustrated a cap

pattern pursuant to 11 Gif the all fabrication steps
use[086Gfask ofFigires i%encéhﬁﬁuiluﬁiﬁatﬁa@um@e@me arjgyertdiGed buttons 50

in r r
S AR bR SPUE FRReEp Ph  e 15
f ul WithBigare E¥ResHosvimgstwoagfthesp @0&63s deciipnabeied5A and 15B
illustrate an unnetallized array of LGA buttons 50

whi ch are docked into the physical mask 70 as

corpespondi NdntFxRel 6 eere i©fllstratdd en ddMBetallised frdyl @¢flexane LGA
15B show ngqtvvo of these in cross_sectional view.

[ oo Honwhigh e Aecked intp dheshysiosl mask cprespanding the pattern of Figure
unngtaldieAad pafutdys @listilds R@RELE@ nterposer array after fabrication with a

pattern similar to those of Fig. 11H, with a central hole for optical viewing.

AN aar%lfatghg]eé | oser Y&t}g{h@? left non-

[0068] Finally, in Figures 18A and 18B there are illustrated steps in a method
for metallization of the elastomer buttons, wherein electroless plating is employed using
pre-seeded siloxane elastomer. No masks are required for full metal shell types as
illustrated in Figure 11G; and electroless plating using seed contained in the elastomer

button is applied thereto.

[0069] From the foregoing, there is provided a simple method and arrangement
of imparting metallization to the surface of these elastomer or resilient plastic interposer
buttons in contrast to the internal metallization of the buttons as encountered in the prior

art.

12



button which are docked into the physical mask

correspondi ng the pattern of Figure | |E whereas
wWOo@una91ly il lustrates a final LGA interposer BCT/EHF2003/014830

after fabrication with a pattern simlar to those of

Fig. 11H, with a central hole for optical view ng.

[0068] Finally, in Figures 18A and 18B there are

illustrated steps in a nmethod for netallization of

th;ﬁé@g}_{mN%mm{ ‘@%%:ﬁ@ﬂﬁol ess plating is

astonmer. No
magk87@r e r equiandgrifl@rray intdrposet alfabr[wteld to ym m@-conducting

usi ettt Rlsap e f e B S poe R O Fo?dach contac

apmited. Ehe 18510is th@aahIlizEDw thhe doati@sis Ribctrichieyaeh is%rmed from
provi ded a SI | e method and arrangemsnt of inpartin

met®EIOrede stal Bng Awusd thredersistace AEibe heleadavghirough the v1a, and to
resj édn@é}hn@#ﬁ%éﬂo 11 HeSoROB&lrfa &‘Hftﬂg&ﬁ)lé ”rl&‘é%é‘h&l@§£re H2n filled by

the 1 nterna |zat|ono t he ttons
e ndojenti@r wdlding tb Hernpbarbell orantherwis2 ski@ed (oamm@ma with elastomer.

SRR LR 3‘%%9%@5 B oy poaeoraY P gl T g of an

h aVeQas@om@ﬂ:-d‘éﬁﬂfduﬁd istich asgol eadampls:sama@rmweanwhi\sﬁan@ﬁ of Buttons is
perforated in a grid pattern. One hole for each

orihametallized Bl SHVRB @, sTh%@ﬂstﬁgﬁlghﬁfW@ﬁdc @gthphgonstituting
a GRObIALRASnoREh &t GRiliz Q3L J@)n’caét Qi REbrédy A néh- butthon areas of the

concentric netal ri ng around t he top surface of
holleGA doswrotented gy lthe hesky assare sorde sabect arceporcdnbpiten. rThey

ar o b r f e

£ hanafnn It AAM S 1R afR: H Bt ppl ARS8 il

ot hemevak "Eﬁapﬁdl douélt onlychndaatd pwtlbm ﬁ ths tanas butto%l. IThe LGA is
cont.act. buttons e preferabl tane sly by .

i nj HEPSIAYRE ¢ Fﬂ%%?lga ﬁh Bpd s 69?2«@5 Eﬁﬁia u%&%w@élde
fOrcaﬁi@&fﬁiﬂt%n&&ﬂéﬂ%ﬁ@ﬁlmbﬁgﬁnréf%%darray of bUttOﬂS i's

then netallized in any of several ways. The nost

strai ghtforvvard nmet hod, constituting the preferred

C . .

- gﬁ@g‘? 1{]E ton a :"Ite}gi fné .ﬁaél P@A%&rﬂm K AEIER R RY cdiTdfie conductivity from
the top of the button to the bottom of the button, which is highly elastic, which has low
restoring forces, and which does not suffer from the undesirable plastic deformation and

creep of the filled elastomer systems of the prior art.

[0072] While this type of contact will have a large TCE (800ppm) because of
the pure elastomer button, it is of no consequence since the restoring force will be
maintained at high levels throughout its use lifetime. It is only when restoring forces
become diminished in the buttons of the prior art because of creep and stress relaxation
that TCE pullback was of sufficient dimension to cause the undesirable transition from

compression to open circuit.
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LGA are protected by the mask, as are sone sel ect

areas on the button. The netallization is carried
W@i04/089985 | nst ance by vacuum sputtering, and tPEnUs1v63/014830

mask renoved. The nmetal covers only the desired

portions of the contact button. The LGA is fli pped

over to the other side, the nmask is applied,

netal lization of the second side carried out, and

thegojdie mask a9 é"torh%mé%%bbg@gl%‘gal coithc® i bf# Sontinuous

an LGA i nt er poser has “excel | ent conductivit

f r oirell tikthat thp s@éss@shecmedtd@nng oomnpressiet efche edntach éunng use can be

7oAt b hdm e PR T onlt S FEpeR s op igootusa
undgepfighifehdtuash it@hlgnérabﬁat;ﬂ lonisand maeé eefenaf contigions. The

filled elastoner syst ens_ of the prlor aLt
Wi ynsotained eloriemer betwerndbe candpetingahs eutméllout inflicting
wQﬁH&g@&Qﬁﬁ@%&s&fm hd\@nBitiis 8l ast omer bUttO“ it is
of no consequence since the restoring force will be
mai nt ai ned at high |levels throughout its use |ifetine.

t nly storin |.m_ni N -
L s e L

st rregctrte peefatddoambddiaintsTGerepf) it widide understobd dytiidse sldied in the
di nen

Cor Tt BESG fesmEH e CHRES: OB OP lrguas made therein
PC%H%%@@%%@% tﬂquﬁﬁ]and\&o@%m%mnﬁ@n having a

ri bbed netal contact instead of a continuous shel

is that the stresses incurred during conpression of
the contact during use can be distributed away from
the conducting netal and in doing so preserve the
structural integrity of the button to higher contact
| oads and nore extrene conditions. The uncontained
el ast omer between the conducting ribs can bul ge out
wi thout inflicting damage or undue stresses to the
conductors. [0074] While the invention has been
particularly shown and described with respect to
preferred enbodi nents thereof, it will be understood
by those skilled in the
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art that the foregoing and other changes in form and
details may be nmade therein w thout departing from

wo b@4opi1sit and scope of the invention. 14 WO PCT/US2003/014830
2004/ 039135 PCT/ US2003/014830 WHAT WE CLAIMIS: 1. An
interposer for a land grid array (LGA) form ng
el ectrical interconnect structure between electronic
conmponents, said interposer conprising at |east one

genﬁﬁﬁ&fxyg AfNIgkectric elastic contact button, and

'EfECTTTnggy_UUﬁdUCtlve mat eri al bei ng dlsposed on
exte

M e N L e e

i nt mpmsﬁem&nodlajtmd: dompGheits)sdid intbrposr norpdiging at least one
tic at | east cong

dielectric ela orm ng said 0
but geaﬁ‘raﬁis ﬁ)ﬁt,eidéezgctgq elgst nt%gtsbugﬁn,@ég an eé‘l‘lﬁg]i% FOIg]élCtlve material

cl aldmiiifdséd @ M LxteWbes il o8 &ast one contact button providing said
el ectrically-conductive naterial conprises a netal.

4. dertti@hintaeanngeser as clainmed in Oaim3, wherein
said netal is selected from the group of materials
consisting of nickel, titaniumalloy, copper or gold

ot he . b, LGA | ter oser .as . I imed i,n ..
& a3 AP aas s R BT Sethaen sp TG e
shefolmi sgili @€ lechdt GAb e Batidry @ nifised maulxaﬂsnverl ng the
external surface of said at |east one elastic contact

button. 6. An LGA interposer as claimed in daim 3,

wherein said nmetal conprises an intermttent pattern
of Bl ecthun bGA iptespasaiastdaimedrin Cleima [, Wepeinisaid ¢leshicafeconductive

extg&gggf%ﬂﬁﬁg%gﬁp said at | east one elastic contact

Interposer as clainmed in daiml,
wherein an interposer carrier sheet is arranged
bet ween sai d el ectronic conponents, said carrier sheet

i nc4.udi ngn BGAl i8&ssoses claimed in Claim 3, wherein said metal is selected from
the group of materials consisting of nickel, titanium alloy, copper or gold and other

metals.

5. An LGA interposer as claimed in Claim 3, wherein said metal comprises a
continuous shell of electrical-conductive material covering the external surface of said

at least one elastic contact button.

6. An LGA interposer as claimed in Claim 3, wherein said metal comprises an
intermittent pattern of electrically-conductive material deposited on the external surface

of said at least one elastic contact button.

7. An LGA interposer as claimed in Claim 1, wherein an interposer carrier sheet is
arranged between said electronic components, said carrier sheet including at least one

metallized through-hole, and said interposer contact being docked in said metallized
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metal i zed through-hole, and said interposer contact
bei ng docked in said netallized 15 WO 2004/ 039135
WEMANSBABD3/ 014830 through-hole to provi de anPCT/US2003/014830
el ectrical contact therewth between said electronic
conponents. 8. An LGA interposer as clainmed in O aim
7, wherein said interposer carrier sheet includes an
array of said netallized through-hol es each bei ng
eqy hﬂﬁgﬁj E}Wettg chfv‘f&%‘ﬁcetlécﬁ?day cMRt Bleret@ind etv(?éeﬁ rsQi@%?erctromc
contac utto LGA Interposer as clainmed in
C aiompbnents.6, wherein said contact button IS
netallized on the external surface through vacuum
evaporati on or vacuun1sputtering of nmetal on said

surface whj a phyS|ca contact, with t
Surt ace 1 LEmdRIERLS s oteima B ewlb%%laﬁalééntewpamamf sheet
I N EhRAE R oBhy BF salDBleRlIed ﬂirguﬁpl'iﬂléscéaclbﬁ&ﬁg’ Bquifped with

nmetallized by electroless plating of netal in a

pl aesnetivaly end eisaiddatierpopirapntact lblétpnfg i npl emrent ed on

only the external surface of said contact button. 11.

An LGA i nt erposer as cl ai ned in G aim 8, mherein each
d so .as

ol Etri A FABiremse istimBl &G v oF el Sel paag buttonis

p 0 rhbt@iMliseddn the @kferaf surhie fesRLCabyien Gﬁi@bﬁt@bn bﬂ?ée@ﬁﬁl sputtering of
whi ch are docked in_said throqu hol es.

i nteetploeidgiriapa ke Phystgahmatkis in GGk Ph 56 Syriace of the LGA.

prenmetal lization of each of said through-holes forns
a netal ring on opposite surfaces of said carrier

h t. '
S AL TSGR o R e s s
of raaallizedEispeledtiolest ylating ofinatabth 4 ﬁam@olﬁmh,esai(ﬂﬁaﬁdgbemg
LGA I d
SRR Gt e et sisPetp B S P4 RSent or ol o

extendlng t hrough the contact button to provide an
optical w ndow facilitating optical signa

transm sgi poAlRRESIBr RUSmed & Claim 8, wherein each of said through-holes is
premetallized so as to electrically contact the metallized external surface portions of

each of the respective contact buttons which are docked in said through-holes.

12.  An LGA interposer as claimed in Claim 11, wherein said premetallization of
each of said through-holes forms a metal ring on opposite surfaces of said carrier sheet
concentrically extending about each said through-hole connected to the metallized wall

surface of each respectively associated through-hole.

13. An LGA interposer as claimed in Claim 6, wherein said metallization pattern is
precluded from a center hole extending through the contact button to provide an optical

window facilitating optical signal transmission therethrough.
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WD 2004/ 039135 PCT/ US2003/ 014830 14. An LGA
interposer as clained in Caim?7, wherein said carrier
WG b@en34135 constituted of a plastic material. BEGI/USI003/014830
LGA interposer as clained in Claim1l4, wherein said
plastic material conprises polyimde. 16. A nethod of
fabricating an interposer for a land grid array (LGA)
formng electrical interconnect structure between
el gt r o1 &4l bras CRAHRI inSE1RS 7 RNIRYdiAkAE cardr sheet is
i nterposer Including at | east one generally pure
d|ebeﬁﬂu&dOéaabﬂunndgmdact button, and formng an
el ectrically-conductive material on the exterior of
said at |east one contact button for providing said

eIe trical_jnterconnect d.of .fabri .

B (it B SetoonE S FimEkTGIog L ibecin Sbp ERs Miterial
saldgng,hgés% }Flhﬁde$| astic formng said at | east one
contact button conprises siloxane. 18. A nmethod of
fabricating an LGA interposer as claimed in Caim 16,
wherei n V :
conri oA TRRIEEBRLELER nin AL T  BpdBh bl (.G fagming
[ nte&cmbmt@somhalstrectulrerbeﬁfﬂn Metﬁonlmlhmnpmmntsswnnbﬂwbroviding
is selected.fr ter| S co si.stin
oy cRanEorE i eRe ot Peiall? bl f S fiariiso R duton, and
Metfainging 3R elebiridBtP@shdQétivieakdtérged bh gk eXiferloCOf 4aid £118RB6He contact
as clainmed in Caim18, wherein said netal conprises

a duten fuguevidingriid skecisicalantercornectonduct i ve materi a
coverlng the external surface of said at |east one
el astic contact button. 17 WD 2004/ 039135

PCT/ US20031 0448301 20 AuTEA 0 80, ADELGADBIAR IeChpercn

nterposer as ¢ sw

c orspid Belsctanelastiogfominp eait] apiehdt ene caftact button comprises siloxane.
el ectrically-conductive material deposited on the
external surface of said elastic contact button.

18. A method of fabricating an LGA interposer as claimed in Claim 16, wherein

said electrically-conductive material comprises a metal. {

19. A method of fabricating an LGA interposer as claimed in Claim 18, wherein
said metal is selected from the group of materials consisting of nickel, titanium alloy,

copper or gold and the like metals.

20. A method of fabricating an LGA interposer as claimed in Claim 18, wherein
said metal comprises a continuous shell of electrical-conductive material covering the

external surface of said at least one elastic contact button.
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22. A nethod of fabricating an LGA interposer as
clainmed in Caim116, wherein an interposer carrier
W@ h@en39135 ar r anged bet ween sai d el ectroni c conpoOnEs1083/014830
said carrier sheet including at |east one netallized
t hrough- hol e, and said interposer contact being
docked in said netallized through-hole to provide an
electrical contact therewith between said electronic
COMONENS Fefifod t'i'&{gg G A AR08 28 BlafRed i 12 here
I nt'er pos e?ﬂea%%cﬁf%b%% [ ang a{xm 2‘?, vvhaer gi n g;éi %Ilm 18, whetein
i ntsaidroetel comaprisesean istremitteniettachesf chaetrial prgomtuct wé material
met al 1 i.zed through-hol es C bei ng.equi pped wth
res 8?§§ép§ﬂ%ﬂ%g8?SE%%@‘&%?@FB@@%?%%%ﬂEQQ "but t ons.
24. A nethod of fabricating an LGA interposer as
claimed in Cdaim20 or 21, wherein said contact
bution ig @il JrirArRail 216G A%ARFIBS: a8 HIafR&BIntA1L@H D) wherein an
vacuum evaporation or vacuum sputtering of metal on _
sai idtespastragaerianish¢ebisarphgesd hetweamseid dlestronic comports, opid arrier
t he,surfac ] ' ' .
LaaeiadiGudi fopcituatiied BTl Gha SAPIché el orkibt boing
sai dbckahinaaid hethlliond theougkthald to pediideyanadl @trficabb@sact therewith
plating of netal jn a plating solution, said plating
beﬁ%ﬁw ﬁ?@ﬁwdﬁnﬁﬂ??ﬁ%he external surface of said
contact button. 26. A nethod of fabricating an LGA
interposer as clained in Gaim23, wherein each of
saigh t hr QUaR; fa0lreshcst &P@Gﬁliﬁﬂeﬁ%ger%@ cBinddPin Claim 22, wherein
electrically contact the netallized external surface
por gaidointerpisercacter shedt eludes greatriywe seidmetaltizesiihraygh-holes each
which are.docked in _said through-hol
OO Pk Per iR o SRR ol o fons
fabricating an LGA interposer as clained in Caim?27,
wherein said preinetallization of each of said
t hr241gh- K el @iso df AR catineiAl GAlifteroBer@P BREhéEIn (Fbih{ 26521,
of said carrier sheet concentrically extendi ng about
eacwh@rglirl@aqdmog@gqhuﬁgp is metallized on the external surface through vacuum

evaporation or vacuum sputtering of metal on said surface while a physical mask is in

contact with the surface of the LGA.

25. A method of fabricating an LGA interposer as claimed in Claim 20 or 21,
wherein said contact button is metallized by electroless plating of metal in a plating
solution, said plating being implemented on only the external surface of said contact

button.

26. A method of fabricating an LGA interposer as claimed in Claim 23, wherein
each of said through-holes is premetallized so as to electrically contact the metallized
external surface portions of each of the respective contact buttons which are docked in

said through-holes.
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connected to the netallized wall surface of each
respectively associ ated through-hole. 28. A nethod of

WO 209ni0dEs3 ng an LGA interposer as clained in QPEI/DsR23/014830
wherein said netallization pattern is precluded from
a center hole extending through the contact button to
provi de an optical wi ndow facilitating optical signal
transm ssion therethrough. 29. A nethod of

fabyi catd peaR ok ik graﬂqJ@A 11@&8846?%@91156@ 11(;@2{115{‘2272Wherem

wherein said carrier Sheet is constituted of
pl asidi pcremaalﬁzeit'@ln of 8&kh of saidithougloholeafring aniata) ﬂalg oh@pposite

LP%E@%@ ﬁgf aé(f Fagilef chEﬁfg Ogcegl}%m{/ e;%e%dégg il:é)up each salg through-hole

connected to the metallized wall surface of each respectively associated through-hole.

28. A method of fabricating an LGA interposer as claimed in Claim 21, wherein
said metallization pattern is precluded from a center hole extending through the contact
button to provide an optical window facilitating optical signal transmission

therethrough.

29. A method of fabricating an LGA interposer as claimed in Claim 22, wherein

said carrier sheet is constituted of a plastic material.

30. A method of fabricating an LGA interposer as claimed in Claim 29, wherein

said plastic material comprises polyimide.
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