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‘contacts an specifically to nmetlhods for the fabrication of el.ggissd cal
contacts. BACKGROUND OF THE I NVENTI ON Exi sting el ectrical contact designs

I nclude inter Sf t ' | nd
i nt er posers c oi@u,gi@@%@co@ Y : &Qiﬁbﬁ ti ons have

limtations inherent in their design. Current elastomeric mat

unabl e to sustain adequate contact spring force over tinme and H"H gm ImmHm
rom
2

and have a small range of working heights. |nterposers constructeg A
balls of wire are fragile, E@&aﬁIﬁWten require costly°®

i nspection, and provide a |imted anount of contact 15 travel. SUMVARY OF
THE | NVENTI ONThisrimxentien fetatesighrerdliytse thefieldoof etectrishlsontacts and mosst act s usi ng
nmetal foam ng, nmasking etching, and soldering techniques is presented. The
met hod pr epesdfesllytophethadsiforythofab@éitispefeleiticabebnedcsct ri cal contacts, capabl e
of use in an interposer, or other device, including non-permanent or

per manent el ectrical connections providing contact w pe, soft spring
rates, durability, and significant anounts of travel. Qther aspects and
advant ages of the presentBACKGROUND OF THDRYVERTEarent from the

followi ng detail ed description, taken in conjunction with the acconpanyi ng

draw ngs, Existing electrical contact designs include interposers constructed from

10 elastomeric material and interposers constructed from balls of wire. Both of these
solutions have limitations inherent in their desién. 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.



| EF DESCRI PTION OF THE DRAW NGS Figure 1 is a perspective view of an

nbodi ment of a substrate including an array of holes according to the
‘present invention. 5 Figure 2 is a cl.gse-up perspective view of an
enbodi nent of one of the substrate holes fromFigure 1 according to the
present invention. Figure 3 is a perspective view of an enbodi nent of the
structure of Figure 2 afte gn ough pl ating and. e §1i ng according to the
present invention. Fi guPBEFPESG I3 O THE DRAWINGS an enbodi ment of t he
structure of Figure 3 wwth 10 the addition of a nolded done according to
the present i n{ienteloia perspretive wey of ap erahodiacnt pfasubsteale BFluding apdEYi nent of
the structure of Figure 4 after the done has been netal plated according
to the pr @fboles dcourdmeitothe pRisgplinvedidns a per spective view of an enbodi ment
"of the structure of Figure 5 after the addition of a nask |ayer according
t o t he present Fignseenis a olose-Ufbpdrspgetive view of an epbodipeot ofioae of desuifstrate
enbodi ment of the structure of Figure 6 after the nmetal |ayer has been
et ched awdyles fromlHiguaé &accordinig 10 thegprésdntiyventien. mask | ayer according to the
present invention. Figure 8 is a perspective view of an enbodi nent of the

structure of Friied if a pbrsictivd Hew BBakerhbidfienbeBthOSARNWIEHTRSste 2GRAT di N tO
the present invention. 20 Figure 9 is a perspective view of an enbodi nent

of the st yysl rﬁatﬁgﬁd&%ﬁ%&c&fdh@ﬁotﬂe%s%%cm_ been di ssol ved accordi ng

to the present invention. Figure 10 is a top view of an embodi ment of the
final m cro- sprdéle 4G9RbasPectivd Fitte bidrfenitolifidnt SthEstRicRES O 518 3 Wit he

pr esent invention.
10 the addition of a molded dome according to the present invention.

E i | *&str-aki ng by way of exanple the principles of the invention. -2- ‘

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.



igure 11 is a perspective view of an enbodi nent of an array of clockw se

I cro- 25 spiders according to the present invention. -3- Figure 12 is a

ross-section view of an enbodi nent of a m cro-spider interposer according
to the present invention. Figures 13Aszand 13B are cross-section views of
enbodi nents of single mcro- spider interposer pairs according to the
present i nvent ifgure §2 fsjapress-saction ¥iey of g ambediment O BUFrASPIdegRteRPOsT ng| e
cl ockwi se mcro-spider and a single mcro stop according to the present

i nvent i on. acEprgingdo the preseny inveption. secti on vi ew of an enbodi nent of the
structure fromFigure 14 according to the present invention. Figure 16 is
a flowchart of Figurest 3ddandfl3Brasearossgeation views of crebodimentsiefisinglemisradi ng 10 to
the present invention. Figure 17 is a perspective view of an enbodi nent of
a t hr ee- | egidetintérpdser fajrs deordingto gherprestft inentioper spective view of an
enbodi mrent of a plurality of three-l1egged mcro-spiders on a substrate
accordsng to thgnipé esRAtvidwyRnleh®OdinfehOifa8inkR disck¥ise nticd-spiet dnda Vi ew of an
enbodi ment of a mcro-spider/ball grid 15 array interposer according to

the presendindlémans itepacchiainpltb BHe prissieitveati¢dN Figure 1 is a perspective view
of an enbodi nent of a substrate including an array of holes according to

the present inyghké Pis aRrddbladttibl ¥ieRlof BPLRBodhentofthe Jdctlrs floheaf@el in a 20
substrate 100. In an exanpl e enbodi ment of the present invention the hol es

embod: mont | GEeyEE b R BBl Lo g a PCB substrate. meral pade may
be placed on t tﬁgu?éj péslts fa&oWchart of a method of creating micro-spider contacts according
10 to the present invention.
Figure 17 is a perspective view of an embodiment of a three-legged micro-spider.
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 19 is a cross-section view of an embodiment of a micro-spider/ball grid

15 array interposer according to the present invention.

DETAILED DESCRIPTION

Figure 1 is a perspective view of an embodiment of a substrate including an array
of holes according to the present invention. A quantity of holes or vias 102 is created in a
20 sﬁbstrate 100. In an example embodiment of the present invention the holes may be
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



urroundi ng the planned | ocations of the holes before the holes are
rifled. O her nethods of creating the holes, such as etching, and other
ubstrate nmaterials, such as 25 ceramcs, may be used within the scope of
the present invention. The quantity off.holes -4- 102 does not need to form
a regular array shown in Figure 1. In other enbodinents of .  the present
i nvent i on,102 deestot segd ffprna regulas gupnshoyndmEighie 1adn aiber erahpdimgntsgfy
particular design. The PCB substrate material is comonly fiberglass,
however otthepresent invéntion, thalolesiyeay bedregylarlyispaced as desierbfopanyt pagtiqylas s ent
I nvention. 5 Figure 2 is a close-up perspective view of an enbodi nent of
one of t halesiginsThecRGB substrate matedsh iscammenly fiberglassdhaweverothéranaterialsanay
i nvention. A hole 102 in a substrate 100 is shown here. Figure 3 is a
per spect i \be ugédewition thencapelod diepessent idvendiom. St ruct ure of Figure 2 after
t hrough-pl ati ng and etching according to the present invention. After

through- pl ati n@i%\i-é'@is atibsbLap BerdpbititAfevd of dntGntRHintERt 6f onglof tHe RGbsERIe
surroundi ng the hole 102 and through the hole 102 to the opposite side of

t he subst nfes rbRrighli1 labeokdify B tRsreftht iARdnAbn. PA dbie192 3PDsubstrdt®l160 is enbodi nent
are circular in shape, other shapes of the areas of netal 300 will work

equal |y wehbwihdrRi N the scope of the present invention. For exanple, in
some enbodi nents of the present invention, the area of netal 300 may be

elliptical, sqg 3%Q%ﬁg%ﬁ?gﬁkﬁrofaﬁém%dpﬁ%ﬁtg{'iﬁﬁﬁn’mb% angs While

copper is a preferre “for the neta g, other exanple
O b e g L R T AU IR
o R bl 5, S WRoB Bl H05: 208 e\l Bl P oo
through- plgh d 09 &Ritd 94e of the ABSr01H0° VAR dPateR% ¢ ALAP Shating 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 molcicd 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



o none, sone, or all of the through-plated holes 102 on each side of the
ubstrate 100. In an exanple enbodi nent of the present invention, nolded
onmes 400 are added to both sides of the substrate 100 to create a dual

m cro-spider interposer. A specialized. electrical contact created pursuant
to the present invention is referred herein to as a mcro 25 spider
contact, onventigplmolded domes d0%are pdded to only,ongsidg of ghesybstratet9 4o ﬁ‘E%F 3of the
present -5- invention, nolded dones 400 are added to only one side of the
subst r at e m@eo-spiderdalhgrd array(BEA) balbingeposefal | grid array (BGA) ball
interposer. Figure 5 is a perspective view of an enbodi nent of the
structure of FiFjgures is ayferspective iswofap embedimentof therstnctyse of Biguesckadicli ng t o
the present invention. The nmetal plated 5 dome 500 of Figure 5 may include
copper or tht ienhe bRtbeén metehpatedacoording i the iptdsem snvestiono (T myptal plattdsi gn
requirenents. Figure 6 is a perspective view of an enbodi nent of the

structyre &fmﬁwléfﬁigﬁreaﬁxhwmchb@cc% &h o bfer Métalceldiidiks dray@posiionsr di ng to the
present invention. mask | ayer 6 in the shape of a clockw se

i cr o- spi dgkolig h@WidaeehikMens over the netal plated dome 500. to The mask
| ayer may conprise photoresist and be applied by any nunber of nmethods. The

phot oresi st maygjhfe 610RAPeRVE vRAVGTaR BfRfodifetof e GRudtine ofBiztrd PafRf 600 in

the shape of mcro-spiders. Figure 7 is a perspective view of an

enbodi ment t>l:}9 }S%&ltﬁﬁ ofa/mik Hl%gr a%orEling H{jtﬁ% €ret?x{g|ﬁ ﬁﬁ'entitlgﬁ.le ATRiskllayeP¥0U inARS been

etched awa _ areas not covered I e mas ayer according 15 to the
600, 1's IR ArA kb L B EGlaadld PR RS oM RolgB00TI 00 | "
7 A g e RSB e K R IR Rl o hBRe I 10 €
photoresist may be exposed and developed to produce the mask layer 600 in the shape of
micro-spiders.
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
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-



igure 9 is a perspective view of an enbodi nent of the structure of Figure

after 20 the done has been di ssolved according to the present invention.

he nol ded donme 400 nay be preferably dissolved by any chem cals (or other
et ching nethod) capable of conpletel.yg.renoving the done material w thout

damagi ng the, m cro-spider 7 300, hole 10 ubstrate 100.
Figure 10 ﬁpédeém‘b‘ﬁsmwvﬂag‘ﬁ"“@grﬁ@{? lﬁgﬁ Qnde "épi“’é‘ 38€P“Eont act 25
structure from Fi gure 9 accordi ng to the present invention. A single

cl ockwi se f#P 0% Ad Hngpgint theymjicEo-gidsmay yadergo f“FFP?ILRj‘PFePﬁ‘J‘P?es“i]?JQG sur r ounded
by net al platln 300 on a substrate 100. At this point the m cro-spider
may under quditionalimestal plagg fterityds s nate th%mtb?r@ﬂwpdmmof&em% i f
desired. Also note that in other enbodinents of the present invention
count er - cl ipvdohps counterclockwiselmicso-spigerhmay boproducdd asdeged. rEog examaple, dxanpl e, it
5 may be advantageous to design a |large array of mcro-spiders such that
subst ant i ahhyybe AGanigesusto desigrod large acriybfticairgpidem stlethatdubstintially

m cro-spiders are created. Such a design nmay reduce the rotational torque

t hat woul deq@siGiubers ofifloékwistyand icolitdryclatk @izl wiicro-spiders afel cyeataduiSuel a cl ockwi se
m cro-spiders. Since the mcro-spiders each rotate slightly, creating a

W pi Ng actdesign aay réRcE @B tetstionsllibiqie thdt\woul @ a¢clir il a6 lafra Bf 6ly clockwisora snal |
10 anount of torque on the device as it is connected. The resulting

m Cr 0- Spi d@ilBeoihRr-S8SiEnisdRitrd-4ideRe rSihde the ticr- s;ﬁ&rr@é%h AdRE bigghtiy,on,  Seri al

No. , "Electrical Contact"”, filed concurrently with the present

appl i Catloa?eaugggm RGOS ) gﬁ&ﬂcn%aldwugeeéa@ﬁﬁm&s pid LIRS 2 BRANOD for the

fabrication ers Is described further in a U S. pat ent

appl i G ti Oi?:% uﬁ?%ft@xjgué\&théﬁ et tﬂcglﬁe Eaifre Fabrication of Electrical

Cont ac heurrentl present application, and
I ncor por at ed helrhglrégull&){g Fn%rg-rsﬁﬁgrg are described further in a U.S. patent application,

Serial No. , “Electrical Contact”, filed concurrently with the present
application, and incorporated herein by reference. Another method for the fabrication of
micro-spiders is described further in a U.S. patent application, Serial No. ,

15 “Method for the Fabrication of Electrical Contacts”, filed concurrently with the present
application, and incorporated herein by reference.

Figure 11 is a perspective view of an embodiment of an array of clockwise micro-
spiders 700 shown over a substrate 100 according to the present invention. As disclosed
above, in some embodiments of the present invention, it may be desired to alternate

20 élockwise and counter-clockwise micro-spiders, for example in a checkerboard pattern.

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



igure 11 is a perspective view of an enbodi nent of an array of clockw se
I cro- spiders 700 shown over a substrate 100 according to the present
nvention. As disclosed above, in sonme enbodi ments of the present
I nvention, it may be desired to alternate 20 cl ockwi se and
counter-cl ockw se_n cro-spiders, for exanple in a checkerboard pattern
Fi gure 12 Gompgseclpskwise mucronspiders [0Qen the tap ol Sisishistrate I00.andicenriers pi der
i nterposer according to the present invention. In this exanple enbodi nent
of the predeckwise muerarspiders TR ep thedgitera pEthg pebstrasp 404 ofhercanfigurafionpargi des of
the substrate 100. Connecting each pair of mcro-spiders 700 is a
t hr ough- plpesskle withia thestoperofdhepresent BOMtionr r oundi ng each hol e 25 may be seen
connecting to individual mcro-spiders. Wile this exanpl e enbodi nent -7-
conpri ses cl ocKigusss 13AGnd13B acterss-s@fionmewh ef entpdohientsaf singlesbicamt e 100, and
counter- clockw se mcro-spiders 700 on the bottom of the substrate 100
ot her s<onfspiller iate8er pair€accPrdiiRith the préstdtiivehtivh. I6 BigareOf3 Al Hicvuptepsent
i nvention. Figures 13A and 13B are cross-section views of enbodi nents of
si ngl e m cidekwize Sfidrd 8pidern 0O iPMhSWH of eltdp SEOSUBERGe 10D, hitba §locksaset | nvent i on.
In Figure 13A a counter- clockw se mcro-spider 700 is shown on the top of

t he subst rricR-shifler 760716l skbwal GAakYb&Rm ditkd AbGRALIBD. THOpaibofhiRWspiierst he bott om
of the substrate 100. The pair of mcro-spiders 700 are electrically

connect ed gy ai ddMRUB cdthdk&hy 1OhuiRRIaRA U102 R @k maB@ 306 Ur T oundi ng t he
hole. In Figure 13B a cl ockwi se mcro-spider 700 is shown on the top of 10
t he substr, ) the Wi q;%]pg gg@%’ | = SN Wil 1 wn on the
bot t om of s t he sg’b&étrat'gnl : f_?;]BeﬂF:)lglr oe?ﬁifnmc E)@rs?)@dlgrggo 700 %?teoﬁlaf)

el ecty, cal e - Pl at | 300

surr oLondi r%é/%“ﬁge&l%gfogf g’l‘—i%ct??%é%{&%kgﬁsae r%g?)és gig{‘fﬂ\?és \%tl% g/nvat{c%'f%%ﬁbqtg%%gi ment of a
singl e cl Qb o She 3RE HGhick OB LA o Rokcaip ORGELES b Sunfdifn ot 81 300

surroundi ng Y e's rate
plated hole 102 and the metal 300 surrounding the hole.

Figure 14 is a perspective view of an embodiment of a single clockwise micro-
spider 700 electrically connected to the metal 300 surrounding a hole 102 in the substrate
15 100 next to a micro stop 1400 in accordance to the present invention. The micro stop
1400 may be constructed using processes similar to standard printed circuit board
processes, to create an elevated stop configured to prevent over-compression of the
micro-spiders 700 during use. The height of the micro stop 1400 preferably enables
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



5 100 next to a mcro stop 1400 in accordance to the present invention.
he' m cro stop 1400 may be constructed using processes simlar to standard
rinted circuit board processes, to create an elevated stop configured to
prevent over-conpression of the mcrg-spiders 700 during use. The hei ght
of the mcro stop 1400 preferabl essi on .an tact W pi ng
action of Yhuralsthronsh F%@g%ﬂ'r‘%m‘ﬂ %?MT%W&P%“% ¥2Cj on t hat
woul d physi caIIy damage the mcro-spiders 700. Figure 15 is a cross-section
vi ew of anl®nbodi nent of the structure fromFigure 14 according to the
present invention. In this exanple enbodi ment of the present invention a
m cro- spi der i Higsrplfsien flowebardifagneshqdanf ereatingrrieraospides pentactogeerdinghown i n
cross-section view. The cl ockwi se m cro-spider 700 on top of the substrate
100 is 25 tethspresensanveptiono in e step d602 2 phicaligoefitiotes 102 ercicvdiated inrd substraipi der 700
on the bottomof the -8- substrate through the netal 300 surrounding the

t hr ough- pl180eth hxtpel 608 2he holes kD2 ardxhtoughi-plated @Ad etbhegu lea $t6p 1 606ambldedvchar t  of
a nmethod of creating mcro-spider contacts according to the present

i nvent i on.doln@s @re Ste@fed bG&r2he tarda%mpa{euthme@imqh aStep A80S iR sGbstateddoi N a
substrate 5 100. In a step 1604, the holes 102 are through-plated and

et ched. | Ryith thé BileslfiR@ovei®d Klesloded®mediemataignied @ \aSkep!1620,lahAaKgh- pl at ed
hol es 102. In a step 1608, the substrate 100 wth the holes 102 covered by

nol ded donBgr inSthé®nfignmtiéd Sniclolspiefsti€featfiiler the RS -pldiedlyRimeb.Nntah e
configuration of mcro-spiders is created over the rretal pl ated dones. In a

step 1612,geh§18 R AhetMLMtingGs ét&e@faﬁbﬁﬁﬁ afﬂ"iﬁé’plhd}s ﬁJJt' cob&18d By e afsiiot covered
by the mask 10 l'ayer. In a step 1614, the nask layer is rempved. In a step

1616, ¢ he ep i mﬁ@g ﬁ{%ﬁ layRf ,S?&ﬁ&vé& c#aﬁag' tHQd&H& abd ﬁ{léséﬂ‘ééij

m cr o- spi dér esire e ‘m cro-spli ders met al ated again .

With one of efIRidfhvi Haling ¥ ﬁxff&%@ln?croéﬁlﬁé}s.aﬁd@u%&%e x?ﬁcr&?;hﬂers by bd!l S poi nt

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 three-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



n the process. In an optional step 1618, ball grid array (B&G) balls are
| aced on the through-plated holes 102 on a side of the substrate 100
pposite to the mcro-spiders 700. 15 In such an enbodi nent of the present
Invention, mcro-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

pr oduci ngaaayefonierosspidses- 1Z0 other empediments of the presept/nyentign may B8 j ve vi ew of
an enbodi nent of a three-|egged micro-spider according to the fpresent

i nvent i onirrefulahareay-df egcrocpiders 130&4si d¢sired by ol intendadasp oftde pualidof 20 to t he
metal 300 surrounding a through-plated hole 102 in a substrate 100.

M cro- spi deérs-spidyrs BB0const ructed wi th any nunber of |egs (greater than one)
as desired by an intended use, within the scope of the present invention.
Figure 18 is aInapsffesiarplednibydinienast thepresthnianéntioh, raicp-spiders 09 acef
three-l1egged mcro-spiders on a substrate according to the present

| nventi on preffirgly SonkSuciiioita st sideloT¥he sabstiafe 100 aabbdliagiiearayiballst99pi ders 1700
on a subsPrate 100. Wiile this figure shows a regular N -9- array of

i cr o- spi qpe:p?eférzgl? codtriGtd 80P QUbiEReor e subfral VDR tating Ue MtérPokerY USse an

irregular array of mcro-spiders 1700 as desired by the intended use of the

plurality,gfi, nm-g&ﬂfaﬁah@%&&hﬂn@%@ecub&lc 8RS Sichial a BATBAS nablegMOMDL O the

present inventioh, mcro-spiders 700 are 5 preferably constructed on a

i e T T

preferably constru secon 0 strate 100, creating an

T POS e AP RS Pt ARl PR i > such oo
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balls 1900 placed on a second side of a substrate 100, connected together by through-

plated holes 102 surrounded by areas of metal 104 contacting the micro-spiders 300. This

example embodiment of the present invention may be employed as an interposer for use

in non-permanently attaching electronic devices, such as a MCM, to a circuit board, while

15 the interposer is attached to the circuit board by the BGA balls 1900. This example
embodiment of the present invention may be fabricated using the process described in

connection with Figure 16 including optional step 1618.



O mcro-spiders 700 constructed on a first side of a substrate and bal

rid array (BGA) balls 1900 placed on a second side of a substrate 100,
onnect ed together by through- plated holes 102 surrounded by areas of

metal 104 contacting the m cro-spiderig.-300. This exanple enbodi nent of the
present invention nmay be enpl oyed as an interposer for use in

non- per nan¥hatisclamedishi ng el ectroni ¢ devices, such as a MCM to a circuit

board, whijl e hruiddGor (hE RERORBA ofaﬁ&a%%mt&xﬁda@mgwmpa opoard by the BGA
bal Il s 1900. This exanple enbodinment of the present invention nay be

fabricated ug &gmf i‘ﬂ%%??@?ﬂ%% ih Dsubs@R0e6d: i on With Figure 16

i ncl udi ng opt’i ona - 10- at 1s clarnmed is: 1. A method for the

fabrication gf tyi I f 2 a)

t b ough- pi at Pngeaiy drEF e A% At ariB RS ke et BRUB! T O i g
domes 400 over .at | east sone, of sagid through-plated vias 102; 4 c) first
net al %l ati n§ @@%@@@%&£&es%€ki ng said domes 400; 6 e) etching away
said first tal plati on id dones 400 in areas not covered by said
mask creati 2@ 3‘%"&&5&!‘{]‘?“?%‘3@ ectrical contacts 700, wherein said

el ectrical 8 contacts 700 include spiraILng | egs configured tqQ create a
wi pi nd acti of eehipgaway saghfirst metal platingop said demesAQM in areasnoicaversd by ng sai d
dones 400. 2. The nethod for the fabrication of electrical contacts of
claim 1, wher epad maskrreating a phurality of qleciricaliogtagts 789, wherrén srbeleqiqabundi ng
substantially all locations of said vias 102 before said vias 102 are
creat dd i n sai eontagtsstop ancludegpiraling leg eonfigured ¢ ¢reate 8 wipingntioe ar msh! of

el ectrical contacts of claim1, further conprising the
pads when compressed; and

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.



*2 step of g) second netal plating said electrical contacts 700 after said
step of first netal 4 plating. 4. The nethod for the fabrication of
~electrical contacts of claim3, wherein said second 2 netal plating
“includes gold. 5. The nmethod for the fjabrication of electrical contacts of
claim 3, wherein said second 2 netal plating_incluydes nickel and gold. 6.
The met hod- 0t nathodrfarthe fabrication of °18‘it’é€f’$?‘?“(t?ﬂs %8%3’(@&6@ éﬁlgﬁﬂhﬂﬁt‘* wher ei n
said first 2 metal plating.is copper. -11- 7. The method for the

fabri @ation of 100 isaprnted pirquishoardisubsgatedPdi m 1, wherein said substrate 2 100
is a printed circuit board substrate 100. 8. The nmethod for the fabrication
of el ect r i8c alheauathiod forsthe faboitatiomof elechricat edntactstof claim , whasein atleast sosmg d

el ectrical contacts 700 are on opposite sides of said substrate 100. 9. The
met hod f or t heoffsaldrelecaricaloontatts F0@art on oppositosidasof saidsubstrate k0L, f urt her
conprising the 2 step of: g) adding a plurality of ball grid array balls
1900 t o S@j drtchvicthodTorthé fablcdtioh @SeldddZcabiontadtsaf slaiie 1 pfurtbaxicdmptiding that e 100
opposite to said electrical contacts 700. 10. The nethod for the
fabrigation ofgglgctrical contacts of claim1, further conprising the 2
step of: i) formng at |east one mcro stop 1400 on said substrate 100.

g) adding a plurality of ball grid array balls 1900 to said through-plated holes 102 on
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.



