;Il’;(:EeBeJGLXn6T1’?! METHOD FOR THE FABRI CATI ON OF ELECTRI CAL CONTACTS FI ELD OF
THE 1 NVENTION *~2° This invention relates generally to the fiel mmmmllmmu"mlm
‘el ectrical contacts and nore specifically to nethods for the fa

el ectrical contacts. BACKGROUND OF THH 4 NVENTI ON Exi sting el ectri caksoso
contact designs include interposers constructed fromto elastoneric

mierial and | §horReRoFGRGE FANRIEATIONBPRLETIHICAL fonalirg! 1 hese

sol utions have astoneric
materials are unable to sustain adequate contact spring force

tenperature and have a small range of working heights. Interpcjmmﬂlmnwml mm
constructed fromballs of wire are fragilel Brone to unravel, of tqgw;qw re
costly inspection, and provi D, Nof contact 15 trave
SUWARY COF THE | NVENTI ON A nethod for the fabrication of electrical

cont acs usi ngThisinyentionrelntaggenataliy torthe Beld uf electricaheonéasiscasdimoge t echni ques i s
presented. The nethod produces a plurality of zo specialized electrical
contacts, smpifibdlly tomethods fon therfaliricationpd slectricdicomadter devi ce) i ncl udi ng

non- per manent or pernmanent el ectrical connections providing contact w pe,
soft spring rates, durability, and significant amounts of travel. O her
aspects and advantages of the present invention will becone apparent from
the foll owi ng detail ed de BACKGROUND QREHE INVENTIONCti on with the
acconpanyi ng drawi ngs, z5 illustrating by way of exanple the principles of
the invention. Exidting etedtriGitlchitaddl&ijls Riohidd iterpddels JomANENEEofm gure 1 is a
perspective view of an enbodi nent of a substrate including an array of

hol es raccogigdtstfericandtértal PEiBRAosdrd ¥Binicled. frdm Bills f Wirk.Both 6f BER- UP
perspective view of an enbodi nent of one of the substrate holes from Figure

1 accor di ngylitfdnk Rfve Rinfitafibhs ihHRYeADn tBélr design. Current elastomeric materials are

unable to sustain adequate contact spring force over time and temperature and have a
small range of working heights. Interposers constructed from balls of wire are fragile,
prone to unravel, often require costly inspection, and provide a limited amount of contact

15 travel.

SUMMARY OF THE INVENTION

A method for the fabrication of electrical contacts using metal forming, masking
etching, and soldering techniques is presented. The method produces a plurality of
20 specialized electrical contacts, capable of use in an interposer, or other device, including
non-permanent or permanent electrical connections providing contact wipe, soft spring
rates, durability, and significant amounts of travel.
Other aspects and advantages of the present invention will become apparent from
the following detailed description, taken in conjunction with the accompanying drawings,

25 illustrating by way of example the principles of the invention.



Figure 3 is a perspective view of an enbodi ment of the structure of Figure
2 déafter through plating and etching according to the present invention.

‘Figure 4 is a perspective view of an enbodi nent of the structure of Figure
3 with 1o the addition of a nolded dome according to the present invention.
Figure 5 is a perspective view of an enbodi mrent of the structure of Figure
4 after the done has been netal plated according to the present invention.

Figure 6 is a perspecti i ) e structure of Figure
' present invention. 15

5 after the addition of BRIGEDESCRIEIONQR T
nbodi ment of the structure of Figure

Figure 7 is a perspective view of an e ] i L
6 after the metBigure hysa pepspectiye diewealan embedipentiofa sphstrate ineludingran@age¥r ed by
the mask | ayer according to the present invention. Figure 8 is a

per spect i vef holesacestdingtodkdpreentdinyention.t he structure of Figure 7 after the
mask | ayer has been renoved according to the present invention. 20 Figure 9
is a perspecti Jigure 2is adlosaruppetspaitiveview of art ¢nebasliment pfione of thelShpatate 8 af t er

t he done has been di ssol ved according to the present invention. Figure 10

is a top vhele fidm Biguerttmecording to thé piekedt nverion.ni cr o- spi der contact structure
fromFigure 9 according to the present invention. Figure 11 is a

perspective Vi qin@é 3 &h Repestive®iiv o¥lan efbadiment 0P the Glrctirdios Biglite@ dltePS> Spi ders
according to the present invention. - 3 Figure 12 is a cross-section view

of an enmboglidieRplafhg shdCtchig aeRirdlRE to' thd FrefRABRVerdbROr di Ng to the present
i nvention. Fi gu?gs g_LBA and "13B gﬁée cr o@g-secti on views of enbodi nents of

singl e mcro SR 4 idH fekdpORRE viR® Jf fin BREQLAERGS IR striiGurl bEFRRRe 3 AUENT T ON.
Figure 14 is a view of "an enbodi nent of a single clockw se m cro-spider and
a singhe Nine b itdnT aHAaUon abldrdifiEtoRhie iEdhe ihvBARBA.1 ON-
Figure 5 is a perspective view of an embodiment of the structure of Figure 4 after
the dome has been metal plated according to the present invention.
Figure 6 is a perspective view of an embodiment of the structure of Figure 5 after
the addition of a mask layer according to the present invention.
15 Figure 7 is a perspective view of an embodiment of the structure of Figure 6 after
the metal layer has been etched away in all areas not covered by the mask layer according
to the present invention.
Figure 8 is a perspective view of an embodiment of the structure of Figure 7 after
the mask layer has been removed according to the present invention.
20 Figure 9 is a perspective view of an embodiment of the structure of Figure 8 after
the dome has been dissolved according to the present invention.
Figure 10 is a top view of an embodiment of the final micro-spider contact
structure from Figure 9 according to the present invention.
Figure 11 is a perspective view of an embodiment of an array of clockwise micro-

25 spiders according to the present invention.



Figure 15 is a cross-section view of an enbodi nent of the structure from
Figure 14 according to the present invention. Figure 16 is a flowhart of a
“met hod of creating mcro-spider contacts according 10 to the present
invention. Figure 17 is a perspectivesview of an enbodi nent of a
three-1egged m cro-spider. Figure 18 is a perspective view of an enbodi nent
of a plurality Figure b2 s@cressgecgonyiewof aperegdiment ofia migsa-spiderdntefPessF di ng t o
the present invention. Figure 19 is a cross-section view of an enbodi nent
of a m cr oacspndingte thgpreseptinyent®nar r ay i nt er poser according to the present

i nvention. DETAILED DESCRI PTION Figure 1 is a perspective view of an

enbodi ment of Figuésst3Azind 13B areucross-gection siewa pf erhbddihends afsingtedniay-t o t he
present invention. A quantity of holes or vies 102 is created in a 20

substrat e shiter intetpader paikre BFtoRLiNYth €t pideiit idfenfikte present invention the hol es
may be drilled into a printed circuit board (PCB) substrate. In an exanple

enbodi grent of  tHiguP | £EAView SPeBRIbBdImeSH T8 sthgRERcRWiRE hiidbRpidémindh pads may
be placed on the substrate surrounding the planned | ocations of the holes

bef ore t hesifyld Rferé§tp abcbidingde tHelphBént iReh@sts of creating the holes, such as

etching, and other substrate materials, such as 25 ceram cs, may be used
Wi thin the SCOFF?gtﬁ’éliﬂ%cﬁfsﬁeﬁ:ﬁ&nbiW%ﬂd&Hbodﬁﬁ&t@f‘ﬁ@&&ﬂcﬁu@ﬁoﬁqii%g? -4 102

does not need to forma regular array shown in Figure 1. In ot

enbodi nentﬂ&&raﬁg‘&;%fg?%%ﬁ'm&g@si on, the holes may be irregularly spaced

as desired for an cul ar ign. The PCB substrate material is
commonly fi ber g tar]al 3 it hi he scope
of the present q‘f‘ﬁ’igeh? ?g‘gﬁ%‘éﬂﬁ%%&%@cgﬁ%&)@{oﬁ ?dﬁgg@gaggafcg(ier&\x} ew of an
enbodi pent, of one aof the substrate holes fromFigure 1 according to the
presen in@gl?ﬁqrf?ﬁ'.‘“ﬁ\veﬂ P% 102 in a substrate 100 is shown here. Figure 3 is
a perspective y.ew of. an _enbadi nent .of the. structure of Figure .2 after
hFoughe pl at § ng R Lis BRPRRFEHVEAPY e FoPoEien: oA B FEsod PO RS | or

t hrough-plating, the t0 hole 102 has a ring of tal plating 300
surrounding th 131!5?@lfeze'amnvwe\ﬁgﬁaw@oﬂm@t& lvrah@wgﬂwplags%le si de of
the substrate 100. Wiile the areas of netal plating 300 in this enbodi nent
are ci r cul raicro-spidersgnea substrate-aceqsdips to the prepeat mverkionof netal 300 will work
equally well within the scope of the present invention. For exanple, in
some enbodi mentFigued 1% i e crasesestion view efan embodinkent of aamice-spider/dall gD may be
elliptical, square, t 5 rectangular, or other, nore conplex shapes. Wile
coppelils i s arapimdérpesepatcondinglto the presént inventidn. pl at i ng, ot her exanpl e

enbodi ments of the present invention may use other materials for the
plating. Figure 4 is a perspective view of an enbodi nent of the structure
of Figure 3 with the addition of a nolded done according to the present
invention. A nolded done 400 DETAILERCDBSCRIPTIEON| east some of the

t hrough- pl ated hol es 102. Ml ded dones 400 nay be added to none, sone, or
all of the thr @5@&pisatpedpmwﬁe%?mpﬂnlﬁﬁmbafrswitrdtdwiﬁclauihghﬂm 100. In

an exanpl e enbodi nent of the present invention, nolded dones 400 are added

to both sigiaslefhccbramgIt Blpiadtm inkeikidn® ACGRAES oBhélbPdr vids 10D isSdpéattdlin a

i nterposer. A specialized electrical contact created pursuant to the

presend i NyiBdkated0o) ﬁgin%%?l@@mb&ﬁﬂhﬂt of the pPesént Mvehtiohth&RdlEkahaytNt act ,  or
sinply as a mcro-spider. In an alternate enbodi nent of the "present

drilled into a printed circuit board (PCB) substrate. In an example embodiment of the

present invention using a PCB substrate, metal pads may be placed on the substrate
surrounding the planned locations of the holes before the holes are drilled. Other
methods of creating the holes, such as etching, and other substrate materials, such as

25 ceramics, may be used within the scope of the present invention. The quantity of holes



-5 invention, nolded dones 400 are added to only one side of the substrate
100 'to create a mcro-spider/ball grid array (BGA) ball interposer. Figure
‘5 is a perspective view of an enbodi nent of the structure of Figure 4 after
t he done has been nmetal plated accordigng to the present invention. The
nmetal plated donme SOO of Figure 5 may include copper or other netal

el enent s olﬂmwinpm&am:@gdmgmyshmngm@hLﬁm&%mquw@wfe 6is a
perspective view of an enbodi nent of the structure of Figure 5 after the
addi ti on othe gresens knvenjon; the beles manbe irtegulerly spaced @m desirad foranypartigularask | ayer
600 in the shape of a clockw se m cro-spider has now been added over the
met al pl at desigho Fbe BOB substratEimnteriabia compmenly fibyrgtassypowever pthert roateridlsmayaind be
applied by any nunber of nethods. The photoresi st my be exposed and

devel oped beused withinehd deopaaftke presearindeifion.n t he shape of m cro-spiders.
Figure 7 is a perspective view of an enbodi mrent of the structure of Figure

6 aftes the netEpurkayed cl@@&gﬁﬁﬁﬁecﬁ%@ﬁeﬂ of HR¥mbddirAnt oPEIRAT thtGubdhaner ed by
the mask |l ayer according ~ 5 to the present invention. An etched

m Cr 0- SPi dRdjes/ftiin Fiz@S REording o the BreSes lovbmiR! AGHR 10250 8 S8H3trhie 100 @Ce over
t he nol ded donme 400 on the substrate 100. Figure 8 is a perspective view of

an enbodi NBRwndkret he structure of Figure 7 after the nmask [ayer 600 has
been renoved fromthe mcro-spider 700. Figure 9 is a perspective view of

Si”sfigf’ﬁgej”ﬁ?éo?ﬁ%‘%ggti%#ﬁ%} %*{VEg%%%ﬁ?aﬁ5’3%?‘?%‘2’%%%{“5@3%@@%@%3%l e
conpl et ol 5‘“?4@?%@!3#9%%?@%#9&%%@‘3? 2 °éﬁﬁ?ﬁ%?&{a*gnéé%‘ﬂﬁﬁgﬂ-ﬁ@@%%@%ﬁ?deff ’
700 i | . 100, . H ' [
709 T 1 8 b o g 2o 9 16543 0 S Bl BB, "0 O, o
to the pr ef(ﬁ% tl{e%\f)ggstitie Side ofaihcs'. isu%%'a%e %00 W\ﬁestﬁc zrapegsro? metal plating 300 in this

embodiment are circular in shape, other shapes of the areas of metal 300 will work

equally well within the scope of the present invention. For example, in some
embodiments of the present invention, the area of metal 300 may be elliptical, square,

15 rectangular, or other, more complex shapes. While copper is a preferred metal for the
metal plating, other example embodiments of the present invention may use other
materials for the plating.

Figure 4 is a perspective view of an embodiment of the structure of Figure 3 with
the addition of a molded dome according to the present invention. A molded dome 400 is

20 added to at least some of the through-plated holes 102. Molded domes 400 may be added
to none, some, or all of the through-plated holes 102 on each side of the substrate 100. In
an example embodiment of the present invention, molded domes 400 are added to both
sides of the substrate 100 to create a dual micro-spider interposer. A specialized
electrical contact created pursuant to the present invention is referred herein to as a micro-

25 spider contact, or simply as a micro-spider. In an alternate embodiment of the present



-6 spider 70Q is shown over a through-hole 102 surrounded by netal plating
300 'on a substrate 100. At this point the mcro-spider may undergo further
"processing such as additional netal plating if desired. Also note that in
ot her enbodi nents of the present invertion counter-clockw se m cro-spiders

may be produced as desired. [For ex le, it may be advan eous to design a
| arge arr afivERioR; @P’gg‘z‘ﬂﬁ%'ér‘é’g S eliaB o gpe sdk it s ﬂ“s“@{ﬁ.u@%qﬂﬁ?iﬁtéﬁs of

cl ockwi se and coyn -cl.ockwis i cro-spiders are created. Such a design
may reduce MHR-SPIGEr léﬁﬁﬁn‘fmr{;@ﬁ&t@ﬁ%&{-d occur in an array of only

cl ockwi se or only counter-clockw se mcro-spiders. Since the mcro-spiders
each rotate sl ikjEuey is ¢paspertng viewphiansmbadiment;pf the stuetureof Figure 4afier ng use,
each m cro-spider causes a small tO amount of torque on the device as it is
connect ed. titideme baabeen mgtahpleted acepiding te therpeesat suventiod Themetad plated a U. S.
patent application, Serial No. , "Electrical Contact”, filed concurrently
wth the pdemesio ofFigureinap include coppacariofher merleléthentd o composifiesence. Anot her
met hod for the fabrication of mcro-spiders is described further in a U S.
pat ent apphdcoling®d deshig reqlireMents, t 5 "Method for the Fabrication of

El ectrical Contacts"”, filed concurrently with the present application, and

i ncor por at ed heFigird 6y/a pefpREtBRGRw dfiafl éinBoditentof theRGUARRE FigRress £fer of an
enbodi ment of an array of clockwi se mcro spiders 700 shown over a

substrate MIQIAREPEIH Mskk iyt BoAMGICRE pieddt fHvbtidn, Aﬁn@kﬁﬂe?éﬂin%we, in
sonme enbodi nents of the present invention, it may be desired to alternate

20 Cl oCkW gfnafeh GO miiCropIHRE 138 ndW BN s3BLdAFVeSthe Hidfal g;’é%?ﬂgﬁ:e iéﬂri%a

checkerboard pattern. Figure 12 Is a cross-section vie odi nent of

LD R e B AR AT
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may be seegﬂ&g_%gg ing to individual mcro-spiders. Wile this exanple
enbodi nment n%%’i ses clockwi se mcro-spiders 700 on the top of the

substrate 100, ,and gounter cl ockw m cro-spiders, 700 on.t he ttom of the
Substrate 100 JHRGP T S pFeRyB L Bt ob e Siictre R EIGIRAEb T ¢ he
present invention. Figures 13A and 13B are cross-section views of

enbodi ment hegetal jayen hes heenieiehed away in all areas not covered by the mask layer according

15 to the present invention. An etched micro-spider 700, covered with the mask layer 600, is

seen in place over the molded dome 400 on the substrate 100.

Figure 8 is a perspective view of an embodiment of the structure of Figure 7 after
the mask layer 600 has been removed from the micro-spider 700.

Figure 9 is a perspective view of an embodiment of the structure of Figure 8 after

20 the dome has been dissolved according to the present invention. The molded dome 400
may be preferably dissolved by any chemicals (or other etching method) capable of
completely removing the dome material without damaging the micro-spider 700, plating
300, hole 102, or substrate 100.
Figure 10 is a top view of an embodiment of the micro-spider contact

25 structure from Figure 9 according to the present invention. A single clockwise micro-



spider interposer pairs according to the present invention. In Figure 13A a
counter clockw se mcro-spider 700 is shown on the top of the substrate
'100, and a cl ockwi se m cro-spider 700 is shown on the bottom of the
substrate 100. The pair of mcro-spidegs 700 are electrically connected by
a through-pl gted hole 102 and the netal 300 surrounding the hole. In Figure
13B a cl oc #RideORissbgwa BY‘H@M@“'P‘%" O\g}ﬁicéjh)gmp@gplgtpngﬂﬁm@ substrate
100, and a counter-clockwi se m cro-spider 700 is shown on the bottom of the
substrate [SBytratg}00. 41 thisppintthe micrespider raaypmdergp lurtheppropgseing push@bnnect ed by
a through plated hole 102 and the netal 300 surrounding the hole. Figure 14
i s a perspagditional metalplatingifdesireb Alaepate Bat ig othepgmbodim the-PrE§eBt o spi der
700 electrically connected to the netal 300 surrounding a hole 102 in the
substrat e tinventignzoneter-clockwisemiictoespisierssnay 4o Praducedas dcmgcéonezample, ipr esent
invention. The mcro stop 1400 may be constructed using processes simlar

t o st arsdar chayibe adwatitagedus td design a ladggarmy@f Ruixto-spiders suzh tieat subsahtiallyt ed st op
configured to prevent over-conpression of the mcro-spiders 700 during use.
The hei ght eqial inktfibeis 6ffclockivizp addiédinter-cibekvwatd nricopldetsare reged sSucha and
contact wi ping action of the mcro-spiders 700 while preventing over 20
conpr essi Oidedigixhayveticd thd vufaticml toyqud Ak geuldRecuint drdarfaliof 61il§ clbdRwisédrgur e 15

is a cross-section view of an enbodi nent of the structure fromFigure 14

accor di ng oRlylch@ntiFecRivise mitBRPIISS. Snbe thb ifcrS¥FaR: eachToradisiptily, Of the
present invention a mcro-spider interposer including a pair of mcro st ops

1400 i s sheirdgh 3% BlcoRHburho Ssé bRE kitbRGpidelalsed Asfil) 700 on top

of the substrate 07is 2s electrically connect e counter-cl ockw se

M cro-gpi d%o,}z{gg{%?%{et&ﬁ@%@g}ﬁgistecg%wég_ substrate through the netal 300

surroundi ng t ugh-pl ate I'n the substrate 100. Figure 16 is

a flowhart of f_C i ] i der ding to the
present inventi %J@%M‘gﬁcg’b%%fp g%éng)rﬁjegg]ﬁﬁeg 3f&ﬁ£§a§§Ei@§8%§é’ created in
a substrateg 1 In a step,lb04 h 0 102 are t.hrough-pl ated and
etched. | ngﬁmg%é’p—]ﬁeﬁr—ﬁ’oﬁgegg’cﬁlo(??é’g“gr éﬁ‘i%f‘%@ﬂg\ﬂg& ‘B‘Tﬁgreﬁﬁt ough- pl at ed

hol es 102. In. a.step.1608, the substrate 100 with t hol .102 covered by
ol ded dorBP el Rhinoarbiruee Herst B tefaipices Agothey mestaf T Be Fbrigeton of
configuratiqQn of, mcro-spiders i.s ated over th | -pl ated dones. In a
step 1612, "FWSPPQ%FS-%P‘E@P&S'“SEI‘%P%d’aﬁwﬂi‘%ﬂ%’&gﬁﬁ%m covered
by the mask 1 o |layer. In a step 1614, the nmask layer is renmoved. In a step
1616, Bhe dMgbed foréhediabaention of Blectreal Gantaglssiled sencumentlyeith the preseay
mcro-spiders. |f desired) the mcro-spiders may be netal -plated again with
one or nor arpligetion; wddncomoraiedsherein byrefgenseckel or gold, at this point in the
process. In an optional step 1618, ball grid array (BGA) balls are placed
on the through-figueddisapespectiye visw of as embodihent lof arsartaytof glockwig@mispposi t e t o
the mcro-spiders 700. t 5 In such an enbodi nent of the present invention,
m cr o- spi depiders V0¥ shoen pvenasubsuate d0@azondmgad thelpessent lxsientidne AlsGiisclosel BGA bal | s
1900 are placed on the other side of the substrate |00 producing a

m cr o- spi detidB&An serheeninanentsof gherpeestnt inwention) @mmydetdesired to sivenate an

enbodi ment of a three-legged m cro-spider according to the present

i nventaoon. clickwisecmd lcoggeatlotkwise nmiqro-gpitderd, foexample pawhecketbeaed paiterd0 t 0 t he
nmetal 300 surrounding a through-plated hole 102 in a substrate 100.

M cro-spiders Figure 12 is a cross-section view of an embodiment of a micro-spider interposer

according to the present invention. In this example embodiment of the present invention
micro-spiders are constructed on both sides of the substrate 100. Connecting each pair of
micro-spiders 700 is a through-plated hole 102. The metal 300 surrounding each hole

25 may be seen connecting to individual micro-spiders. While this example embodiment



may be constructed with any nunber of |egs (greater than one) as desired by
an i'ntended use, within the scope of the present invention. Figure 18 is a
" perspective view of an enbodi nent of a plurality of three-Iegged

m cro-spiders on a substrate according-.to the present invention. Figure 18
shows an array 25 of three-legged mcro-spiders 1700 on a substrate 100.

Wi | e t hi Sompgsas&logkwisgmicre-gpidars 700 on theytop of the suhstrate 4P, aad cRIEE- 1700, ot her
enbodi nents of the present invention may use an irregular array of

m cr o- spi ddackwisg gucrespiders 70®en the bettam pithesithetnte L0 eiher configuraipns are y of

m cro-spiders 1700. In a specific exanple enbodi mrent of the present

i nvent i on,posditle withipithrscapergthepresest ipyenfierabl y constructed on a first side
of the substrate 100 and ball grid array balls 1900 are preferably

const ruct ed onFigussddAdnd i 3B arefcrdssisectiabatwansfenbodimentsed singlg nécro4 nt er poses
for use in non-permanently attaching el ectronic devices such as a

nuf ti -chi ppideeintetpobdyiphlys dcBordingitd the ipfeséi divention] BiFigurt93A% duMEsS- sect i onal
vi ew of such an enbodi ment. The exanpl e enbodi ment of the present invention
shown in Ri@kwie kficrolspidéertP00 isshown ph tHeddp dfitheXubskrate 100Cind-ahcli@ist 700
constructed on a first side of a substrate and ball grid array {HGA) balls
1 900 pl acefic RleSTIUA shown@A tBS bodom JT e sBbstratt300, TREPHACIOsicroRpREReEr DY

t hroughpl at ed hol es 102 surrounded by areas of netal 104 contacting the

M CrO- SPi 4H Gredftricdlll conRechditlys tRBREHIpIERA hole 103 & thE REG@Me0 Nvention may be

enpl oyed as an interposes for "use in non-permanently attaching el ectronic
devi ces, Hﬁp‘ﬁ‘a JYiohd : 'iﬁﬁ r whi i sis
attached t% ot eﬁigi%% cuit ﬁt‘)gé@r d“'C ’b3y 1Eéc|<g@r@g?}@§fdggoo§§s ?’?%@n@?g{e

enbodtenty,of ke, AhCEAY coldiEibdcbike ko RFibARDEALEH S IublieeDr ocess

described T n connection i gure uding optional step 1618. -10
VWhat is clai I Scanl A nethod for, t fabricathon of el.ectrical contacts)
conprisin "t*}rlrfgsq’s""%"?&’- ke ALY '?‘ﬁ?asaﬁ’ﬁ!sgﬁgﬁ°ﬁ&° cﬁl?yu?ogf'?ctk? R té'i'og& "102 in a
substrate 0; reatin s 400 .over at |east sone of said

t hr Ough_p|Pi5?°éic}1°81)1£§&ngl,en%‘ﬂg?&ﬁ“f@yﬂm&ﬂ%ﬁati ng sai d domes 400; d)

maski ng sai d dgnes 4Q0; b e) . et¢hing away said first netal plating on said
dones 400 in P 113t 2 BRISREF RS VIR &\Sﬁa@meetr%fatsmb %%mﬁap?rpy of

el ectrical contacts 700, wherein said electrical 8 contacts 700 include
spi r al i ng spidefs700 gleetrigallyecgnuested te the anetal 3 surgunding hole 02 ipthe subdrate when
conpressed; and to f) dissolving said dones 400. 2. The nethod for the

f abri at i dA0 nextéd ewicro step 14081n acsordansfe te thg presént inversioni The iicto stiapst rat e 2

i ncl udes netal pads 300 surrounding substantially all |ocations of said
vies 102 Hdébmey beadodstuicted usid@ processesrsgnilag tb standsodipdinted lsirtuitheardl 00. 3. The
met hod for the fabrication of electrical contacts of claim11, further
conpri si ngracksses? tosreate anfelevgled stop configmesti 4 preveat over-cemputssidreafithd cal cont act s
700 after said step of first netal plating. 4. The nethod for the

f abri cat i eicrofspidere 700 thring use riTirdeighndf thd micro stop 1400 pedferalsigenhblescond

compression and contact wiping action of the micro-spiders 700 while preventing over-
20 compression that would physically damage the micro-spiders 700.
Figure 15 is a cross-section view of an embodiment of the structure from Figure
14 according to the present invention. In this example embodiment of the present
invention a micro-spider interposer including a pair of micro stops 1400 is shown in
cross-section view. The clockwise micro-spider 700 on top of the substrate 100 is

25 electrically connected to the counter-clockwise micro-spider 700 on the bottom of the



2 netal plating includes gold. 5. The nethod for the fabrication of

el ectrical contacts of claim 3, wherein said second 2 netal plating
“includes nickel and gold. 6. The nmethod for the fabrication of electrical
contacts of claim1l, wherein said firgt 2 rretal plating is copper. -11 7.

The nethod for the ricati of el.ectrical ntacts_of claim1l, wherein
sai d subst?‘ﬁ’?‘éati@@“@g%‘&mlﬁﬂﬂﬁf‘r&m Bﬁth HBQ‘F&? B@E‘}H‘éi indts substralene et hod
for the fabrication of electrical contacts of claiml, wherein at |east
some 2 of ¥ d electrical contacts 700 are on opposite sides of said
substrate 100. 9. The nethod for the fabrication of electrical contacts of
claim1, furthdfigerepisiaiawgherhef omethedofsreating misar-srides cpmtagtsadcesdingt bal |
grid array balls 1900 to said through-plated holes 102 on a side of said

substrat e tobe prpssotinvention. B stepdi60Z; rpluselity obirnles02 ateowweatetion a yehstratet hod f or
the fabrication of electrical contacts of claim1, further conprising the 2

step of i) 100rlvasigp 4604, thesibles b2 are thraugh pinted'ad@@tched. Sniadtep 1568, matded 100.
CAA LA A . AH . A[F. AnY. Al Y. AnY. AnY, . AF. Al &3JSJ #t' }\ K

| wr TheY] cagrieelaedreatddosvkomb ﬂﬁd@ﬁ]w&aﬂh@&kqm Basep] 1608, Qﬁdgma&tfa@d 109] ca] ca] c”a]
cal ca]ca]ca] c”a]ca]ca]calc”falU calcRa Q ~

with the holes 102 covered by molded domes is metal-plated. In a step 1610, a mask
layer in the configuration of micro-spiders is created over the metal-plated domes. Ina
step 1612, the metai-plating is etched away in all the places not covered by the mask

10 layer. In a step 1614, the mask layer is removed. In a step 1616, the domes are dissolved
or etched away leaving the finished micro-spiders. If desired, the micro-spiders may be
metal-plated again with one or more additional metals, such as nickel or gold, at this point
in the process. In an optional step 1618, ball grid array (BGA) balls are placed on the
through-plated holes 102 on a side of the substrate 100 opposite to the micro-spiders 700.

15 In such an embodiment of the present invention, micro-spiders 700 are placed on one side
of the substrate 100 and BGA balls 1900 are placed on the other side of the substrate 100
producing a micro-spider/BGA interposer.

Figure 17 is a perspective view of an embodiment of a three-legged micro-spider

according to the present invention. A threc-legged micro-spider 1700 is shown connected

20 to the metal 300 surrounding a through-plated hole 102 in a substrate 100. Micro-spiders
may be constructed with any number of legs (greater than one) as desired by an intended
use, within the scope of the present invention.

Figure 18 is a perspective view of an embodiment of a plurality of three-legged

micro-spiders on a substrate according to the present invention. Figure 18 shows an array

25 of three-legged micro-spiders 1700 on a substrate 100. While this figure shows a regular
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10 f) dissolving said domes 400.
2. The method for the fabrication of electrical contacts of claim 1, wherein said substrate
2 includes metal pads 300 surrounding substantially all locations of said vias 102
before said vias 102 are created in said substrate 100.
3. The method for the fabrication of electrical contacts of claim 1, further comprising the
2 step of:
g) second metal plating said electrical contacts 700 after said step of first metal
4 plating.
4. The method for the fabrication of electrical contacts of claim 3, wherein said second
2 metal plating includes gold.
5. The method for the fabrication of electrical contacts of claim 3, wherein said second
2 metal plating includes nickel and gold.
6. The method for the fabrication of electrical contacts of claim 1, wherein said first

2 metal plating is copper.
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4 a side of said substrate 100 opposite to said electrical contacts 700.
10. The method for the fabrication of electrical contacts of claim 1, further comprising the
2 step of:

i) forming at least one micro stop 1400 on said substrate 100.



